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Patented Mar. 27, 1951 2,546,469 

UNITED STATES PATENT OFFICE 
2,546,469 

PUNCHING MACHINE FOR SAR PLNG 
MOWING STRAP 

Earl R. Auddiman, Wilkinsburg, Pa., assignor 
to United States Steel Company, a corporation 
of New Jersey 

Applicatien December 14, 1948, Serial No. 65,83 
(C. 64-95) 3 Claims. 

1. 
This invention relates to punching machines 

for sampling strip moving in processing lines and 
particularly to improved actuating mechanisms 
for Such machines. 
The present invention is an improvement over 

that disclosed and claimed in Brunner Patent No. 
2,393,745, which issued January 29, 1946. That 
patent shows a punching machine which is 
mounted between the tension rolls and the deliv 
ery reel of a strip temper mill. The machine has 
a frame Which is movable vertically and angu 
larly to adjust its position in accordance with 
the size of coil on the delivery reei. This frame 
Supports a carriage which is reciprocably mov 
able toward and away from the Strip. The 
frame and carriage are equipped with fluid pres 
sure cylinders and pistons for effecting these 
novernents. A punch, and a cooperating die are 
rotatably mounted on the carriage and are actu 
ated by a Solenoid which rotates a gear segment 
that meshes with a pinion on the punch shaft. 
An (bject of the present invention is to pro 

wide in punching machines of the foregoing type 
improved actuating mechanism which furnishes 
better control of acceleration and deceleration 
of the rotatable punching elements. 
A further object of the invention is to provide 

in Such punching machines a pneumatic actuat 
ing ninechanisin which rapidly accelerates the 
punching elements to approximately the normal 
linear Speed of strip in the processing line, and 
after the sample has been punched, decelerates 
the punching elements to a smooth cushioned 
Stop. 

in accomplishing these and other objects of 
he invention, I have provided improved details 
of structure, a preferred form of which is shown 
in the accompanying drawings, in which: 

Figure 1 is a side elevational view of a portion 
of a Strip pro5essing line equipped with an in 
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proved punching machine which enbodies fea 
tures of the present invention; 

figure 2 is an enlarged side elevational view 
of the punching machine, partly in section: 

Figlie 3 is an end elevational view of the ma-. 
chine taken substantialiy on lire III-III of Fig 
lure 2 and showing Schematically the actuating 
In echanisin with which the present, invention is 
patial ariy concerned; and 

tigiare 4 is a transverse Sectional view taken 
Sihsantially on line IV-V of Figure 2. 

ir figure there are shown tension rols : 
and a delivery ireel 2 of a strip processing line, 
Silch as a temper mill. Strip S energing from 
the line travels at a relatively high speed around 
Said rolls and Winds in a coil on Said reel. As the 
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2 
coil builds up, the vertical and angular position 
of the strip approaching the reel progressively 
changes, two Such positions being illustrated in 
Figure i. 
A punching machine i3 is mounted between 

rolls and reel 2 for sampling the material of 
the strip for physical and chemical analysis. 
Except for the novel actuating mechanisin here 
inafter described, the punching machine may be 
essentially like that of the aforementioned Brun 
ner patent. However, I have illustrated the 
mounting arrangement as SOmewhat altered in a 
fashion I have found convenient practically. 
As illustrated, the punching machine comprises 

a Supporting table 4 fixed to the floor and a car 
riage 5 mounted on said table for reciprocable 
movement toward and away from strip S. A 
double acting fiuid pressure cylinder is is fixed 
to the top of carriage A5 and extends in a hori 
Zontal direction. The free eid of its piston rod 

is fixed to a lug 8 upstanding from the top of 
table 3. Thus actuation of this piston and cyl 
inder moves the carriage toward or away from 
the stirip. Carriage 5 has a plurality of up 
standing plates 3, the upper forward edges of 
which carry fixed guide pieces 2, which furnish 
a mounting for a punch frane 2 . The latter 
has depending flanges 22 which contain arcuate 
slots 23 in which said guide pieces are received. 
A double acting fluid pressure cylinder 24 and 
piston 25 are pivoted respectively to the top of 
carriage 5 and to punch frame 2 for adjusting 
the vertical and angular position of the punch 
faine in accordance with the size of the delivery 
Iee. 

Punch frame 2 carries rotatable shafts 26 and 
2 which carry punching elements at their inner 
ends. Said elements include a punch 28 and a 
mating die 23 of any suitable construction, pref 
erably embodying some positive means for eject 
ing pinchings. The outer ends of these shafts 
carry motion transmitting naeans, illustrated as 
gears 3 and 3 which mesh so that rotation of 
one shaft rotates the other shaft in the opposite 
direction. Preferably these gears are of the anti 
backlash type, having helical gear teeth and the 
driven gear 3 being thinner than the driving 
gear 35 and having an anti-backlash gear 32 
mounted alongside. The end of shaft, 26 carries 
an adjusting screw 33 for synchronizing the 
punching elements. The end of Shaft 2 carries 
an adjusting screw 38 for setting the anti-back 
lash gear. Inasmuch as Such anti-backlash 
'gearing per se is not novel, no more detailed de 
Scription is deerned necessary. 
In accordance with the present invention, shaft 
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23 carries a pinion 35 internediate its length. 
A double acting paeumatic cylinder 38 is fixed to 
the punch frame 2 and contains a reciprocable 
piston 3:. A rack gear 33 is fixed to the piston 
rod Of piston 3 and inesines With cinion 35 for 
driving the pinching eleineints. When the pis 
ton rod and rack gear are lowered, the punching 
eleinents rotate to punch the Strip. When the 
pistol and lack gear are iaised, the punching 
elements return to their starting position. Cyl 
inder 35 has an air line S9 ccainected to its up 
per end, an air line is connected to its lower end, 
and an exhaust line & connected to its mid-por 
tion. When air is admitted to the cylinder 
through line SS, the piston is lowered, and When 
air is admittad to the cylinder through line A3, 
the piston is raised, Exhaust line & Contains a 
solenoid operated valve 2 which opens When it 
is energized and closes Wien it is de-energized. 
A four-way solenoid valve 3 controls admit 

tance of air to cylinder 38. Inasmuch as Such 
valves per se are known and do not form a part 
of the present invention, no detailed showing of 
the mechanism is deemed necessary. Said valve 
has a port is is connected to a Source of con 
pressed air and an exhaust port 45 connected 
to a restrictive valve 46 and then exhausting into 
the atmosphere. Walve A3 also has ports F and 
48 connected to air lines 39 and & extending 
to the top and bottom respectively of cylinder 
36. Valve 63 has a Solenoid 49 for controlling 
admittance of air to line 39 for lowering the pis 
ton and punching Strip S and a second Solenoid 
50 for controlling admittance of air to line () and 
raising the piston and returning the parts to 
their starting position. 
The preferred circuit for operating the sole 

noid valves includes conductors 5 and 32 con 
nected to an outside power source. These con 
ductors are connected to Solenoid 49 via Con 
ductors 53 and 54, respectively. Conductor 53 
contains an actuating Switch 55, the closing of 
which completes the circuit to Solenoid 43. Ener 
gization of this solenoid connects ports Élé and 
5 of waive 43 to admit air to the upper end of 
the cylinder and simultaneously connectS portS 
5 and i8 of this valve to permit air to discharge 
from the lower end of the cylinder through re 
strictive valve 46. The solenoid of valve A2 in 
exhaust line G is connected to conductor 52 and 
to conductor 53 via a conductor 56 that contains 
a normally closed limit switch 5 mounted on 
punch frame 2 adjacent rack gear 33. Said 
rack gear carries a can 58 for operating said 
limit switch. The can engages and opens the 
limit switch as piston 3 passes the port in cylin 
der 36 connected to line 4. Closing of actuat 
ing switch 55 thus also energizes the solenoid of 
valve 42 to open this valve as long as limit switch 
5 is in its normally closed position. 

Initially while air is forcing piston 3 down, the 
air in the cylinder below the piston escapes freely 
through Valve 42 and a minor part through line 
4 and restrictive valve S. Therefore the piston 
and the gun?ching elements acelerate viry rapid 
ly until the piston passes the port to line 3. 
The parts are adjusted so that the linear speed 
of these elements reaches approximately that of 
the strip at this point and they engage the strip 
to remove a sample. As soon as the piston crosses 
the port to line ki, air can escape froin below 
the piston only via line & E and restrictive valve 
46. Thus the air below the piston offers consid 
erable resistance to additional travel of the pis 
ton. This air cushions the piston which thus 
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A. 
decelerates to a Smooth stop. At the same time 
caim 58 opens limit switch 57 and breaks the cir 
cuit to the Solenoid of valve 42, thus closing this 
Valve against the escape of air from the upper 
portion of the cylinder. 
Conductor 52 is connected to solenoid 5) of 

Valve 43 via a conductor 59. Conductor 5 is 
connected to Solenoid 5 via conductor 60 that 
contains an actuating switch 6 and a limit 
Switch 62 fixed to the mill housing adjacent the 
punch frame. Said limit switch opens when the 
punch frame moves away from its outer-most 
position and closes only when the punch frame 
is fully retracted from the strip. After the piston 
is in its lowered position following a punching 
operation and the carriage is fully retracted, 
Switch is may be actuated to return the punch 
ing elements to their Starting position. Closing 
of Switch 6 energizes Solenoid 5 to connect 
portS A and 38 and thus to admit air to the 
lower end of the cylinder via line 40. Energiz 
ing this solenoid also connects ports 45 and 7 so 
that air escapes from above the piston via line 
39 and restrictive valve A6. 
In operation. When a sample is to be taken 

from the Strip, cylinder 24 and its piston are 
actuated to adjust the punching elements 28 and 
29 to the proper vertical and angular position 
with respect to the angle of approach of strip S 
to the coil. Cylinder S and its piston are actu 
ated to move carriage 5 toward the strip, which 
enters the machine between the punching ele 
ments. Actuating switch 55 is closed to admit 
air to the top of cylinder 36. Piston 3; and rack 
gear 33 are thereby lowered and rotate the 
punching elements to punch the Strip. 
Cylinder 6 is actuated in the opposite direc 

tion to retract the carriage and remove the na 
chine from the strip. After punch frame 2 en 
gages and closes limit Switch 32, actuating switch. 
6 is closed. The piston and rack gear are there 
by raised and return the punching elements to 
their usual starting position. 
The inproved construction just described en 

ables the punching elements to rotate through a 
Sufficiently large arc to enable then to accelerate 
to the same linear speed as the strip before they 
engage the strip and to enable thern to decelerate 
smoothly to their final position. Therefore the 
line need not be slowed for taking the sample. 
The port in the mid-portion of cylinder 36 en 
ables the accelerating portion of the stroke of 
piston 3 to be rapid and free of air resistance. 
The closing of this valve provides an air cushion 
in the lower portion of the cylinder that fui'inishes 
a Cushioned deceleration during the remainder of 
the piston stroke. 
While I have shown and described only a single 

embodiment of the invention, it is apparent that 
nodifications may arise. Therefore, I do not wish 
to be limited to the disclosure set forth but only 
by the Scope of the appended clairns. 
I claim: 
1. In a punching machine for sampling strip 

inowing in a processing line, a carriage supported 
for reciprocable rinovement toward and away from 
the Strip, Support means on said carriage, a pair 
of nating punching elements rotatably nounted 
in said support means, motion transmitting 
means interconnecting said punchisig eleinents 
for rotating them together in opposite directions, 
and actuating Imechanish for Said punching eie 
mentS comprising a pneumatic cylinder and pis 
ton, rack and pinion means connecting said pis 
ton with one of Said punching elementS, a SOle 
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noid four-Way control valve having ports con 
nected to a source of compressed air, to a respec 
tive discharge and to opposite ends of said cylin 
der, said valve thereby selectively admitting air 
to Said cylinder for moving said piston in either 
direction and restricting the discharge of air from 
Said cylinder ahead of said piston for punching a 
Sample from the Strip and returning said punch 
ing elements to their starting position, a Solenoid 
Valve COnnected to the mid-portion of Said cylin 
der, an electric circuit interconnecting said valves 
Opening said Second named valve when said first 
named Valve admits air to Said cylinder to inCve 
Said piston in the punching direction, said second 
named Valve allowing free exhaust of aii fron 
said cylinder ahead of said piston during the in 
itial part of Such movement, and means in Said 
circuit for closing said second named valve after 
Said piston passes the point at which this waive 
is connected to said cylinder. 

2. In a punching machine for Sampling strip 
Which is moving in a processing line, a carriage 
Supported for reciprocable movement, toward and 
a Way from the Stirip, Support neans on said car 
riage, a pair of nating punching elements rotata 
bly mounted in Said Support means, notion trans 
raitting means interConnecting Said punching ele 
ments for rotating them together but in opposite 
directions, and actuating nechanisin for said 
punching elements comprising a double acting 
pneumatic cylinder aid piston, rack and pinion 
means Connecting said piston With Cne of Said 
punching elementS, a Solenoid operated four-way 
control valve having portS which are connected 
respectively with a source of compressed air, a 
restrictive discharge and the opposite ends of Said 
cylinder, said Valve Selectively admitting air to 
either end of Said cylinder for noving Said piston 
in either direction and restricting discharge of 
air from the other end of the cylinder ahead of 
Said piston, Said punching elements punching a 
Sample from the Strip when Said piston moves in 
one direction and returning to their starting po 
sition when the piston noves in the other direc 
tion, a normally Closed Solenoid operated valve 
connected to Said cylinder intermediate its ends, 
and an electric circuit connecting the Solenoids 
of Said valves and Opening Said Second named 
valve when Said first named Valve admits air to 
Said cylinder to move Said piston in the punching 
direction, Said second named valve thus allowing 
free exhaust of air from said cylinder during the 
initial part of such pistOn movement, Said circuit 
including cam operated SWitch means for opening 
the circuit to the Solenoid of Said second named 

6 
Valve after said piston passes the point at which 
his valve is connected to said cylinder. 

3. In a punching machine for Sampling strip 
Which is moving in a processing line, a carriage 

5 Supported for reciprocable movement toward and 
a Way from the Strip, support means on said car 
riage, a pair of nating punching elements rotata 
bly mounted in said support means, motion trans 
mitting means interconnecting said punching ele 

10 ments for rotating them together but in opposite 
directions, and actuating mechanism for said 
punching elements comprising a double acting 
pneumatic cylinder and piston, rack and pinion 
meanS connecting Said piston With one of Said 

15 punching elementS, a four-Way control valve hav 
ing two operating Solenoids and having ports 
which are connected respectively with a source 
Of COInpreSSed air, a restrictive discharge and the 
Opposite ends of said cylinder, said valve on en 

20 ergization of one of its Solenoids admitting air to 
the end of said cylinder which moves said piston 
in a direction to rotate said punching elements 
for punching a Sample from the Strip and re 
stricting discharge of air from the other end of 

25 Said cylinder and On energization of its other 
Solenoid admitting air to the other end of said 
cylinder for returning Said pision and said punch 
ing elementS to their starting positions, a nor 
inally closed Solenoid operated valve connected to 

30 said cylinder intermediate its ends, an electric 
circuit connecting the Solenoids of Said valves and 
opening said Second named valve when said first 
named Valve admitS air to said cylinder to nove 
Said piston in the punching direction, Said Second 

35 named valve thus allowing free exhaust of air 
from said cylinder during the initial part of Such 
piston movement, the circuit to the solenoid of 
Said second named waive including a can oper 
ated Switch, and a cam carried by said rack means 

40 for opening said Switch and thus closing said sec 
ond named Valve after Said piston paSSes the point 
at Which this Valve is connected to Said cylinder. 

EARL R. MUDOMAN. 

REFERENCES (CETED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 

45 

50 Number Nate Date 
840,877 Steedman ----------- Jan. 8, 1907 

1,232,055 Lee ----------------- July 3, 1917 
1,288,851 Eickhoff ----------- Dec. 24, 1918 
1905,065 Scholl ------------- Apr. 25, 1933 

55 2,393,745 Brunner ----------- Jan. 29, 1946 


