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UNITED STATES PATENT OFFICE 
2,360,337 

PNEUMATIC CHP EJECTOR 

Sylvester L. Gookin, Quincy, Mass., assignor to 
United Shoe Machinery Corporation, Fleming 
to), N. J., a corporation of New Jersey 

Application November 20, 1942, Serial No. 466,258 
2 Claims. (CI. 164-33) 

The purpose of the present invention is to 
provide improved means for ejecting Small pieces 
of sheet material from the tools that produce 
them in consequence of punching holes in Such 
material. A typical example of work for which 
the improved means is intended is encountered 
in the manufacture of canvaS productS to be 
provided with gronmets. Tents, aWnings, tar 
railins, fiocr coverings and sails are in this 
category. 
A gromnet-setting machine now used exten 

sively for such work is illustrated and described 
in United States Letters Patent No. 2,182,021, 
granted December 5, 1939, on my application, but 
it is to be noted that the tools shown in that 
patent, are of a size and design that pierce the 
sheet material (usually canvas) with sharp points 
without producing chips or Small individual 
pieces. On the other hand, when the work re 
quires larger grommets the punching Operation 
requires tools capable of punching out circular 
pieces or chips to provide holes large enough to 
receive the grominets, and these pieces or chips, 
if left in the path of the ingoing grommets, be 
come caught by the latter and fastened to the 
work. When this occurs the gromnets are un 
evenly and insecurely clenched. 
Again referring to the patent above men 

tioned, the machine under consideration is SO 
organized and controlled that every run thereof 
produces two operating strokes of one of the 
punching and setting tools to fulfill an operat 
ing cycle. The first stroke of each run is uti 
lized to punch a small piece from the Work 
Without inserting a gronmet, but the Second 
is utilized to insert a grommet and clench it. 
The time interval between the first and Second 
operating strokes is too short to enable an op 
erator to remove a chip from the path of an 
ingoing grommet, but the invention herein Set 
forth provides improved means by which a blast 
of compressed air is utilized to effect such re 
nnoval. 
A feature of the invention is embodied in a 

punch having an air duct that terminates in an 
emission port in the surface of the punching 
end thereof, and means for supplying compressed 
air through the duct to be emitted against a 
chip obstructing the port. 
Another feature is embodied in means Oper 

able by the punching mechanism for compress 
ing a charge of air and postponing its release 
until the termination of the compressing stroke, 

- whereupon the compressed charge is suddenly 
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emitted at high pressure through the emission 
port. 

Referring to the drawings, 
Fig. 1 is a front elevation of a punching and 

grOnnet-Setting machine in which the inven 
tion is embodied; 

Fig. 2 is a side elevation, viewed from the right, 
of a front portion of the machine including a 
Sectional view of the air compressor; 

Fig. 2A, is a Section of the air compressor on 
line A-A of Fig. 2; 

Fig. 3 is a vertical Section of the punching 
members and a Work piece as having been 
punched by them. The punched-out chip re 
mains on the upper end of the punch; 

Fig. 4 is a perspective view of a washer such 
as the one included in Fig. 3; and 

Fig. 5 is a top plan view of the combined 
punch and Setting tool included in Fig. 3. 
To provide a basis for the novel subject matter 

the description will first set forth the essential 
features and mode of operation of the machine 
for punching holes and setting grommets. Some 
details not herein described may be obtained 
from the description in the aforesaid Patent No. 
2,182,021. 
A fixed tool (Figs. 1, 2, 3 and 5) is provided 

With an annular upsetting surface f) constitut 
ing an anvil, and an upstanding central portion 
f constituting a punch. It is secured to a block 
2 and the latter is fastened to a horn 3 which 

Constitutes a part of the frame 4. A die mem 
ber 5 cooperates with the punch. , but its 
bore is provided with a spring-pressed spindle is 
which first ejects a punching from the bore and 
later picks a grommet from a raceway 7. The 
Surface 8 of an annular groove in the die men 
ber constitutes a seat for the flange 9 of a 
gronmet (Fig.2). 
The die member 5 is carried toward and from 

the anvil by a plunger 29 arranged in a guide 
Way in the frame and confined therein by a 
cover plate 2. The plunger 29 is connected to 
an operating crank 22 by a link 23. A shaft 24 
journaled in the frame 4 carries the crank and 
the driven member of a clutch. The driving 
member 26 of the clutch is in the form of a 
pulley to be driven by a belt (not shown) and is 
loosely mounted on the shaft at the rear of the 
driven member. 
According to the conditions represented in 

Fig. 3 the die member 5 is at an intermediate 
point of its first counterstroke, the circular piece 
3 of sheet material cut from the work 39 re 

admitted into the air duct of the punch and 55 mains on the upper end of the punch and is 



2 
clanped there by the Spring-pressed Spindle 6 
which is about to be raised to release it. If 
Strong anchorage of the gronnet is required the 
operator will place a washer 32 on the anvil 0 
before placing the work 38 on the punch, and 
if the washer has prongs 33 these Will be 
clenched by the surface 8 of the die member 
during the punching stroke, only to be covered 
and more tightly clenched by the flange of a 
gromnet brought down during the setting stroke. 
The raceway 7, provided with a hopper 35 for 

grommets, is affixed to a carrier 36 (Fig. 1), and 
the carrier is connected to the frame 4 by a 
rod 37 that constitutes a pivot. A tension Spring 
38 normally pulls the delivery end of the race 
Way into the path of the Spindle 6. 
The machine herein described operates in the 

Same manner as that described in the aforesaid 
Patent No. 2,182,021, insofar as the raceway, the 
starting and the stopping are concerned. The 
novel Subject matter now to be described is pro 
vided to remove the piece 3 (Fig. 3) from the 
punch and from the path of the ingoing grom 
met. This removal is timed to occur at the con 
clusion of the first counterstroke of the die men 
ber 5, at which point in the operating cycle the 
spring-pressed spindle 6 is at the level repre 
Sented in Fig. 2. 
The punch f is provided with an air duct 70 

and a Slanted emission port T in the Surface of 
its punching end. A slanting jet of air emitted 
from the port will blow the piece 3 to one side 
of the path of an ingoing grommet. An air 
compreSSOr shown in Fig. 2 includes a station 
ary cylinder 72 and a vertically movable piston 
3. The cylinder is Secured to the frame 4. Its 
lower end is closed but its upper end is open and 
provided with a notch to receive an operating 
lever 74. One end of the lever has a pin-and 
slot connection 5 with the piston and the other 
end has a similar connection 76 with a collar TT 
surrounding the die member 5 and clamped 
thereto. The fulcrun 8 of the lever is station 
alry. The piston is operated in Synchronism 
With the Strokes of the die member and the 
charges of air are compressed as the die men 
ber rises. 
An air duct 80 in the piston has a vertical run 

extending upwardly from its lower end to a 
horizontal run or port 8 in the cylindrical Sur 
face. This port registers with a port 82 in the 
cylinder only when the piston is at the lower 
limit of its range. When the piston rises a par 
tial Vacuum is created in the lower part of the 
cylinder until the port 82 is uncovered by the 
piston, Whereupon a charge of air is sucked into 
the cylinder through a metal tube 84. This oc 
curs at the conclusion of the punching stroke of 
the die member 5. When the piston descends it 
closes the port 82 and compresses the charge of 
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2,360,337 
air until the port 8 registers with the port 82, 
Whereupon the compressed charge is released 
Suddenly and at maximum pressure. The re 
leased air then flows through the tube 84, thence 
through a duct 85 in the block 2 (Fig. 3), 
through the duct 70 in the punch member 
and through the emission port 7. 
The piece 3, punched during the first down 

stroke of the die member 5, enters the bore of 
the latter during that stroke but is forced out 
of the bore by the spring-pressed spindle 6 
during the first up-stroke. In fact, the Spindle 
clamps the piece against the punch and in a 
position to cover the emission port T. until the 
first up-stroke is about One-half Spent, after 
which the Spindle leaves the chip in that posi 
tion to receive the full force of the jet of air. 
At the conclusion of the first up-stroke the 

Spring 38 shifts the raceWay to present a grom 
met. Consequently, during the Second down 
stroke of the die member 5 the spindle will take 
a gromnet from the raceway and guide it to the 
punch , and the die member Will force the 
barrel of the grommet through the work 30 and 
clench it against the anvil 0. 

Having described my invention, what I claim 
as new and desire to Secure by Letters Patent 
of the United States is: 

1. A punching machine comprising a punch 
member and a COOperative die member arranged 
to punch a piece Out of Sheet material, Said 
punch member having an emission port in its 
punching end and an air duct terminating in 
said port, means for Operating one of Said mem 
bers, means operable by Said Operating means 
for compressing a charge of air and releasing it 
at the conclusion of the compressing stroke, and 
means for conducting the released air to said 
duct. 

2. A punching machine comprising a punch 
member and a die member one of Which is now 
able toward and from the other to sever a piece 
from sheet material, the punch member having 
an emission port in its punching end and the 

5 die member having a Spring-pressed member 
arranged to eject a punching therefron, co 
Operative air-compressing members, one a piston 
and the other a cylinder and one movable with 
respect to the other, means arranged to recip 
rocate said movable members in synchronism, 
and means forming a communication duct from 
Said cylinder to Said emission port, the piston 
and the cylinder being arranged to compress a 
charge of air during the counterStroke of the 
movable punching member and having coopera 
tive ports arranged to release the compressed 
charge into Said communication duct at the con 
clusion of Said counterstroke. 

SYLVESTER, L. GOOKIN. 


