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This invention relates to new and useful in 
provements in metal shaping apparatus, and 
more particularly it relates to apparatus for 
shaping tubular articles, such as lamp stands, 
corrugated pipe or tubing, but the invention is, 
however, not so limited and may be applied to 
the shaping of other objects, such as cutlery and 
the like. Such articles have heretofore been 
shaped by swaging or pressing in the cold, but 
these processes have not been altogether satis 
factory. High speed hammers operating at about 
500 strokes a minute have been employed but the 
formations in the work material have been made 
as a result of sudden severe pressures, which fres 
quently cause breaks or cracks. If lower pres 
sures were used the time required for the shaping 
of the article would be so greatly prolonged that 
the operation at such speeds, even of 500 strokes 
per minute, would not be economical enough. 
One of the objects of this invention is, there 

fore, to provide a simple device for shaping the 
aforementioned articles which enables the ap 
plication of rapid impacts on work stock, 
Another object is to provide an easily and 

closely controlled device for obtaining rapid im 
pacts. 
A further obect is to provide a device for shap 

ing articles by impact and which will have a 
minimum of reciprocation parts. 
A still further object is to reduce the weight of 

moving parts in the machine for hammering Out 
articles. 
An additional object is to provide an electrical 

circuit for electro-percussive machines; while 
Another object is to provide a hand tool which 

will eliminate a considerable portion of exertion 
during the hammering of metal. 
The inventive feature for the attainment of 

the objects are shown in connection with an elec 
tro-magnetic hammer for shaping objects which 
briefly stated includes a shaping member and 
electro-magnetic means for actuating same, and 
means for discharging a condenser through the 
electro-magnetic means. 

In the accompanying drawing showing, by way 
of example, three of many possible embodiments 
of the invention: 

Figure is a side elevational view of an example 
of an object shaped by the invention. 

Figure 2 is a partial vertical sectional view of 
a form of the invention as applied to external 
die-blocks. 

Figure 3 is an end view of a modification of 
the device shown in Figure 2 and partly sche 
matic, 
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Figure 4 is a transverse, vertical, sectional view 

of the modification of Figure 3. 
Figure 5 is a schematic representation of an 

other form of the invention, while 
Figure 6 is a diagram of means for actuating 

the shaper. 
An article, such as a lamp stand column O, 

may be formed between upper and lower die 
blocks , 2, having inner faces 4, 5 comple 
mentary to opposite outer half surfaces of the 
column 6. The lower block 2 is preferably 
mounted fast on a stationary mounting member 
6, while the upper block is adapted to be ver 

tically vibrated by a vibrator generally desig 
nated 8. 
The vibrator 8 comprises a horizontal sup 

port plate 9 above the die-blocks and is pro 
vided with a plurality of heavy rods 20 fast on 
and rising from the outer portions of said plate 
9. The rods 20 pass slidably through a sus 

pension plate 2 and are provided with end lugs 
22 to prevent complete separation of the two 
plates. An electro-magnet 24 including a coil 
25 and a central pole 23 is mounted on the plate 
9, said pole and plate being provided with a 
vertical bore 2 through which a reciprocatory 
actuating rod 2 passes. The lower die-block 
is secured fast to the lower end of the rod 28 and 
an armature 29 is likewise secured on the upper 
end thereof. 
The plate 2 is raised and lowered by suitable 

means, such as piston 30 and cylinder 3, the lat 
ter being secured fast to fixed means 32. In op 
eration, a tube of the work material is laid be 
tween the blocks 1, 2 after a raising of the 
vibrator, and the block f. The vibrator 8 is 
then lowered by hydraulic or pneumatic pres 
sure applied to the pistOn 30, or by gravity. It is 
desirable to have heavy compression springs 34 
around the rods 20 and between the plates 9 
and 2, so as to absorb any too severe dead pres 
sure on the die blocks. 

Since it is desirable to have the vibrator as a 
whole movable to facilitate inserting of the stock 
between the blocks, and the effective work move 
ment of the vibrator depends on relative move 
ment of the magnet and the die-block, it is de 
sirable that the mass of the magnet and its mount 
be great relative to the die-block. Thus the mag 
net 2 is substantially stationary during vertical 
vibration of the rod 28 and block . 
As the die is set in a state of vibration by means 

described later herein, the stock is rotated so that 
a large number of rapid die blows will be struck 
on the stock and the stock vibrated so as to cause 



2,441,517 
5 

rapid flow of the metal. The amplitude of the 
die motion is so slight that there is a minimum 
of danger of the tube stock collapsing even if no 
mandrel die is used. 

However, if an interior die is necessary a small 
die 2’ rigidly mounted at one end may be em 
ployed, as shown in Figures 3 and 4, in coopera 
tion with a vibrating outer die piece f' which is 
actuated by the vibrator 8. Means for rotating 
the tube stock will be apparent to those skilled 
in the art. 
The die-block 2' is preferably of cast iron with 

a small nickel content for hardness. In fact, 
such cast iron die-blocks are generally prefer 
able, since their cost is very low and they have 
proved to be superior to blocks of tool steel. In 
addition the magnetic properties of such a die 
enables the use of a very simple shaper or ham 
mer 35, as shown in Figure 5. The hanner Con 
prises a rod or bar 36 of magnetic material and 
a magnetizing coil 38 therearound. 
When intermittent current is applied to the coll, 

as in a manner described later herein, the attrac 
tion of the bar 36 to the die-block 2' will cause 
an intermittent pressure to be applied to the tube 
stock 39 so that a hammering effect is obtained. 
A resilient handle 40 enables the hammer to be 
used as a hand tool, although the bar may be 
mounted on a mount such as the plate 9 of 
Figure 2. The effect of the hammer may be 
enhanced by making the bar 36 of magneto-stric 
tive material. 
Current is supplied to the leads Lila of the coil 

25 or the leads LL4 of coil 38 by means of con 
denser discharge, as shown in Figure 6. A suit 
able source of current, such as a commercial sup 
ply 45 is translated to a high voltage, such as 
from 1,000 to 5,000 volts D. C., by means of a 
transformer 46 and rectifier 48 for charging a 
condenser 49. Conductors 50 and 5 connect the 
respective sides of the condenser to the afore 
mentioned leads. A high voltage mercury arc 
discharge tube switch 52 is interposed in the Con 
ductor 5 for periodically discharging the con 
denser through the coil 25 or 38. The vapor Con 
tent of the tube 52 is ionized by external igniter 
electrodes 54 and 55 connected to an ionization 
control 56, for periodically applying an ignition 
current of high voltage, but which may be of 
extremely low amperage. The control 56 is pref 
erably such that the frequency of the ignition 
current may be varied by change of reluctance 
by means of a foot pedal 58 which can be readily 
improvised by one skilled in the art. Likewise a 
variable resistor 59 is interposed in the conductor 
50 to control the quantity of current to flow 
through the coil, and the resistor is varied by 
means of pedal 60. 
The frequency of discharge of the condenser 49 

may be varied widely for the vapor of the tube 52 
will deionize in about Aoooo second. Of course, 
the ionization control need not necessarily be 
provided with a frequency control and may be 
only a transformer connected to a 60 cycle cur 
rent and have an output voltage sufficient to 
ignite the tube 52. Such an arrangement will 
give strokes of 7,200 per minute. 
The effect of rapid strokes is that no great 

deformation need be made by one blow, and the 
metal will have a chance to vibrate and yield 
or flow during a more gradual deformation. 
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4. 
Condenser discharge is preferable as a Source 

of current, since very high voltage of a surging 
current will give a quick, strong impact to the de 
block and stock. 
The invention claimed is: 
1. In combination, a pair of opposed die-blocks, 

One being movable and the pair adapted to receive 
Work stock therebetween, a vibrator Secured fast 
to the movable block for vibrating same toward 
and from the other block, said vibrator compris 
ing a supporting plate and rods projecting per 
pendicularly from the outer marginal portions 
thereof and secured fast thereto, a suspension 
plate slidable on the outer end of the rods, and 
means for keeping the suspension plate and rods 
together, an electromagnet having a core directed 
inwardly from the supporting plate and coil there 
around and mounted on the inner face of the 
Supporting plate, said core and supporting plate 
being provided with an opening therethrough, a 
reciprocating rod in the opening and having the 
outer end thereof fast on the movable die-block, 
an armature on the inner end of the last men 
tioned rod, and near the face of the core, heavy 
Springs colled around the said rods and com 
pressed between the two plates, said plates being 
sufficiently far apart to permit vibration of the 
armature and movable die-block, 

2. In combination, a pair of die-blocks one 
above the other, the former being vertically mov 
able and the pair adapted to receive work-stock 
therebetween, a vibrator secured fast to the mov 
able block, said vibrator comprising a horizontal 
Supporting plate and vertical rods rising from 
the Outer marginal portions thereof and secured 
fast thereto, a horizontal suspension plate ver 
tically slidable on the upper end of the rods, and 
means for keeping the suspension plate and rods 
together, an electro-magnet having a vertical core 
and coil therearound and mounted on the upper 
face of the supporting plate, said core and sup 
porting plate being provided with a vertical open 
ing therethrough, a vertically reciprocating rod 
in the opening and having the lower end thereof 
fast on the upper die-block, an armature on the 
upper end of the last mentioned rod, and near 
the upper face of the core, heavy springs coiled 
around the said vertical rods and compressed 
between the two plates, said plates being suf 
ficiently far apart to permit vertical vibration of 
the armature and upper die-block, and means for 
raising and lowering the vibrator. 
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