June 20, 1939.- ‘ C. KORVER 2,'162,847

FLASH LAMP

Original Filed April 26, 1935

8

3
=311

N

A AN
¥ PBTE

il E CEea e
Ay
ool @S'@g"‘g’gl

) g-..."..\:‘ﬁg"(@'tag,é,/
VR4

=5

S 4 <}
/23 50
73 22 75’4 2y f;'y' -

LAVENTOS
COGNELIS A D VER

SOy S

ST T TORPA LY




Patented June 20, 1939

P

UN!TED STATES

2,162,847

PATENT OFFICE

2,162,847
FLASH LAMP

Cornelis Korver, Eindhoven, Netherlands, assign-~
.or to N. V. Philips’ Gloeilampenfabricken,
Eindhoven, Netherlands

Original application April 26, 1935, Serial No.
18,457. Divided and this application July 16,
iggg, Serial No, 91,003. In Germany May 18,

~

3 Claims.

My present invention relates to hollow bodies
and more particularly to flashlight lamps having
a filling of wire of little absolute strength, and
this application forms a division of my pending
5 apblication Serial No. 18,457 filed April 26th, 1935,
now Patent No. 2,115,423. _
. ~According to the-invention the filling of wire
of little absolute strength is substantially evenly
distributed throughout the volume of the body.
10 It is very difficult, if not impossible, to trans-
port or carry such a wire for obtaining the filling
according to the invention and due to this cir-
cumstance articles according to my: invention
have not been manufactured before.
16 In accordance with the present invention the
transportation of a wire of small absolute

strength into a limited space is effected by means

. of a gas which medium carries the wire along
with it,

20 As is described in my above-mentioned patent,
the wire so carried can be distributed with great
uniformity and in a curled state within the limited
space.

By “wires” as used herein is meant not only

95 Mmetal wires, but also glass wires, artificial silk
wires and the like. -

In addition to transporting the wire, the gas
used as carrying means also has a straightening
action upon the wire, so that the curling power of

30 the wire will cause no difficulties during the fravel,
such as the wire touching the inner surface of the
tube through which it is being transported.

Particularly good results are obtained when the
wire together with the incoherent medium is led

35 through a tube which opens into the limited space

and in which the tube openings for the inlet of .

the wire and of the gas are so located and dimen-
sioned with respect to its outlet opening into the
limited space, that the rate of flow of the medium

40 Is reduced upon entering this limited space.
As a rule, such thin wires inherently have suf-

ficient internal strain to assume the desired curl-

ing upon entering the space,-and to permanently
retain such curling. In case the wire has in-

45 sufficient internal strains to assume such curling
the required internal strains may be imparted
thereto before it is carried into the limited space,
for instance by drawing the wire over an angular
body.

50 As has been stated above, the invention is par-
ticularly well adapted for placing a fine filling
within flash lamps. Flash lamps manufactured
in accordance with the invention have the im-
portant advantage that the combustion is so com-

55 plete that a maximum yield of actinic light is

(CL 67—31)

insured. Due to such complete combustion the
objectionable phenomenon of molten unburned
metal particles being thrown against the wall of
the bulb and causing bursting of the bulb, which
frequently occurs in the case of incomplete com-
bustion, is also avoided.

To obtain complete combustion in prior art
lamps, a large excess of oxygen was used; i. e.
much more than theoretically required; in flash
lamps manufactured according to the invention
the provision of much excess oxygen is unneces-
sary, and therefore a comparatively low-pressure
gasfilling can be used. This has the further ad-
vantage that the danger of the bulb bursting dur-
ing the combustion is also eliminated. -

The flash lamps manufactured in accordance
with the invention have a very short “flash-time”,
for instance 14 sec. or even less, and also a very
short “contact time”, for instance 145 sec.; in ad-
dition the flash lamps made in accordance with
the invention can be manufactured in mass pro-
duction with highly uniform “flash-time” and
“contact time”.

The term “contact time” is to be understood
to mean the lapse of time between the instant at
which current is supplied to the bulb and the in-
stant at which the emission of actinic light begins.

In order that the invention may be clearly un-
derstood and readily carried into effect, it will
be described more fully with reference to the ac-

" companying drawing, in which,

Figure 1 is a partly sectionized side view of a
device suitable for carrying out the invention,
and showing a flash lamp bulb filled with fine
wire;

Fig. 2 is a sectionized view of Figure 1 taken
on the line I—I of Fig. 1; '

Fig. 3 is a view of a finished flash lamp ha,ving
a wire filling placed therein,

Referring to Figs: 1 and 2, a flash lamp bulb |
having a glass envelope comprising a neck por-
tion (I, is arranged with its neck portion ex-
tending over a portion of a guide tube 4. The bulb
is shown in the process of being filled with a
thin wire 2, having an absolute tensile strength
of about 25 grams; the wire passing through the
guide tube 4. The guide tube 4 is formed on its
end removed from the bulb, with a small funnel-
shaped aperture 3 and on its other end with a
portion 6 of enlarged diameter, and is also pro-
vided with an extension 50 through which enters
the incoherent medium, for instance compressed
air. .

The compressed air flows in a direction indi-
cated by the arrows 12 from a source of supply
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(not shown) through an inlet 5’ to a control
valve V (see Fig. 2), later to be more fully de-
scribed, through the valve V and tubes 5 and 50
into the guide tube &.

In starting the operation of placing the wire
into the bulb, a short end-portion of the wire
2 is first treated to remove any internal strains
and consequently to eliminate any tendency of
this portion to coil; this being done, for example,
by heating the wire, for instance in the case of
magnesium wire, by annealing the portion of the
wire at a temperature of from 300 to 400° C. for
about five seconds. The wire portion so treated
is then led through the aperture 3 to extend a
short distance into the guide tube 4 so that, upon
admittance of the incoherent medium, the wire 2
will be transported along the tube and into the
bulb §.

The construction of aperture 3 causes sub-
stantially the entire compressed air stream to
flow towards the bulb { and then to pass to the
outside along the space formed between the tube
4 and the neck portion {1, as is indicated by the
arrow. The compressed air flows through the
tube 4 with considerable velocity and causes the
wire 2 to be carried into the bulb, and at the
same time tends to straighten the wire while in
the tube 4, so that the feeding of the wire into
the bulb will take place in a continuous, uninter-
rupted operation without the formation of wire
pellets within the tubke 4, caused by friction due
to the wire coming into contact with the tube

- wall,

Due to the tube being enlarged at 6, the ve-
locity of the compressed air in tube portion 6 is
greatly reduced, which causes the wire 2 to re-
sume its natural curling and to uniformly Aill up
the bulb .

The supply of wire 2 and the control of the
flow of the compressed air to tube 4 takes place
by means of a device A; the parts of which are
mounted on a common base plate 21.. The device
A comprises a bearing block 18, secured to the
base plate 21 by means of four screws 19’ and
supporting a shaft 13, which shaft is fixedly
secured to block 19 by a set screw 20. Rotatably

‘mounted upon the shaft 13 is a pulley {4 having

two V-shaped grooves 10—T1; groove 78°serving
to drive the pulley by means of a belt from a driv-
ing source (not shown), for example from an
electric motor, and the groove 71 serving for a
purpose later to be described.

The pulley {4 is provided on one side with a
boss 65, acting as a bearing agdinst the block 19,
and on its other side with a counterbore 90 con-
taining a thrust bearing 16. Secured to one side
of the pulley is a friction ring 18, for a purpose

. later to be described. The pulley 4 is continu-

ously rotated during the operation of the device.

Rotatably and slidably mounted on the shaft
13 is a bushing 8 having fixedly secured at one
end, by means of a pin 66, a flanged disc 9. Ar-
ranged on the bushing 8 so as to move therewith—
and with the flange 9-—is a spool T upon which is
wound & supply of the wire 2.

Secured to the base plate 21 by screws 81 is an
angle bracket 68 having secured to its upstand-
ing leg, a pad 10 of friction material. In the posi-
tion shown the disc 9 is forced against the pad
{0 by a compression spring 11 acting through
the thrust bearing 16 upon the pulley 14, thus
causing the disc 9, bushing 2, and reel 7 to remain
at rest.

Arranged with a free fit over bushing 8 and
bearing with one side through & thrust bearing
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{8 upon the side of spool 1, is one end 22’ of an
arm 22 whose other end is fixedly secured by
means of a pin 13 to a rod 23 carrying at one end
a push button 24. :

The rod 23 is suitably guided so as to have axial
movement—as indicated by the double-headed
arrow—by two projections 50-—51 of a support-
ing bracket 31, which bracket is secured to the
base plate 21 by means of screws 80. The pro-
Jection B1 also serves as the valve V, which con-
trols the flow of compressed air to the tube 4,
and for this purpose is provided with passage-
ways 268 and 26’ through which may flow the
compressed air, :

The rod 238 is provided with a portion 25 of re-
duced diameter, which, when the rod is in the po-
sition 'shown by the dotted lines, connects the
passageways 26 and 26’, and thus permits the
flow of air. In the position shown the rod 23
intercepts the passageways 26—26’, and thus
prevents the flow of air.

Upon movement of the push button 24-—and
rod 23—in the direction indicated by the arrow
1§, the end 22’ of arm 22, acting through thrust
bearing 15, moves the reel T—together with the
bushing 8 and disc 9—against the compression of
spring 11. If the push button is moved into the
position indicated by the dotted lines, flange 9
will assume the position shown in dotted lines
with its surface in contact with the friction ring
18. Thus flange 9—together with the bushing 8
and reel T—will be driven by and rotate with the
pulley f4. This movement of the push button
24—and the rod 23—also brings the reduced por-
tion 2§ into alignment with the passageways 26
and 26’ and interconnects same to permit the
flow of compressed air to the tube 4. The re-
duced portion 25 is so located on the rod 23 that
the interconnection of passageways 26 and 26’,
and thus the flow of air, takes place before the
flange 9 contacts with the friction ring 18; i. e.,
before the reel T rotates and the supplying of the
wire 2 begins.

Secured to the base plate 21 by screws 91! is &
supporting block 30 having rotatably mounted
thereon a shaft 29. Fixedly secured to the shaft
29 by a pin 92 is a grooved pulley 27, which pul-
ley, together with the shaft 29, is driven by'a
belt $%—indicated in dot-dash line—from the
groove 11 of pulley 14. Secured to a reduced por-
tion 56 of shaft 29 by means of a nut 33 is a drum
28 having a surface 28’, over which is drawn the
wire 2.

The wire 28 is so driven from the pulley {4
that the peripheral speed of the surface 28’ is
greater—for instance 10% to 15% greater—than
the greatest speed at which the wire leaves the
reel 1. Due to this increased speed there is a
certain amount of sliding friction between the
wire 2 and the surface 28’, which keeps the wire
portion between the drum 28 and reel T under
tension, and thus insures that the unwinding of
the wire from the reel 7 proceeds at the desired
speed.

If the wire 2 does not inherently possess suffi-
cient internal strain to receive the desired curl-

‘ing upon entering the bulb, the desired internal

strain may be imparted to the wire, and for this
purpose & device C is provided.

The device C consists of a rod 34 having a dia-
metrical and axially-extending slot 32 (see Fig.
1) through which passes the wire 2; the rod 34
being supported by a bracket 63 secured to the
base plate 21. The rod 34 is supported so as to
be adjustable about its axis and adapted to be
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secured in the desired position by means of a set

screw 64. Thus the rod 34 can be secured in

the desired position with the slot 32 at the cor-

rect angles to give the wire the desired amount
5 of curling power.

With the push button 24 pushed in, both the
wire and the compressed air is being supplied to
the tube # and the bulb becomes fllled with the
wire. . T

10  After the bulb { has been filled with the desired
length of wire, the push button 24 is released and
-the disc 9 is disconnected from the friction disc
18 by the spring 7 and is immediately placed
into contact with the friction pad 10, which stops
15 the movement of the reel T and the supplying of
wire to the tube 4. Such releasing of the push
. button also causes the rod 23 to interrupt com-
munication between the passageways 28 and 26’,
and thus interrupts the supply of compressed air.
20 Due to the disposition of the portion 28 on the
rod 23, the supply of air continues until after
the reel 7 hascome torest. Subsequently the bulb
1 is moved to the right and the wire is severed
by means of a suitable cutter, indicated by 88.
28 Variois factors influence the operation, for in-
stance, the peripheral speed of the reel 1; the
internal diameter and length of tube 4; the speed
of the compressed air through the tube; the diam-
eter and length of the end portion §; as well
30 as the sizes of the bulb and of the neck portion
11. These factors have to be selected with re-
gard to the specific properties of the particular
wire used in order that there be no bunching or
bundling of the wire while filling; 1. e. that the
35 density of the filling be substantially equal
throughout the bulb, and in addition, that the
wire filling elastically bears against the bulb wall
and be immovable within the bulb.

For example, in the case of a specific flash |

40 1amp having a content of about 100 c. c. and an
external diameter of about 55§ mm. 10 meters
of wire having a diameter of 35 microns and con-
sisting of an aluminium-magnesium alloy con-

taining 8% magnesium, are used. In such lamp

4s dimensions and factors the following were found
satisfactory: The neck portion {1 having a length
of about 50 mm. and an external diameter of
about 30 mm.; the guide tube 4 having a total

length of 170 mm. and the portion ¢ a length .

of 40 mm.; the opening of the aperture 3 having
a diameter of about 0.12 mm.; the diameter of
the tube about 1.9 mm.; and the widened portion
¢ a diameter of about 13 mm. Under these con-
ditions, when using compressed air at an over-
gs Ppressure of two atmospheres, the wire moved at
the rate of about 1 meter per second.
A fiash lamp filled in this manner is illustrated

3

“in Fg. 3 and comprises a bulb 38 containing a
wire filling 38 of the above-mentioned material.
The flash lamp is provided with the two ter-
minal wires 31—31 connected with one end to
the terminals of base 40 and carrying at their 3
other ends a filament 38 provided with an igni-
tion mixture 39 consisting, for example, of a
pulverized metal, for instance aluminium, an oxi-
dizing agent, for instance lead dioxide, and a
.binder, for instance nitro-cellulose or siliceous
varnish. The bulb 35 contains a gas filling of
oxygen at a pressure of % atmosphere,

The term “undulated wire” as used in the claims
is to be understood to mean a wire which per
se is provided with undulations e. g. kinks or
waves. The term “serpentine course” is to be
understood to mean a course which is winding or
turning one way and the other like that of &
moving serpent.

While I have described my invention in con-
nection with specific examples, and in specific
applications, I do not wish to be limited thereto,
but desire the appended claims to- be construed
as broadly as permissible in view of the prior
art.

What I claim is: )

1. A flash-lamp comprising a container of ac-
tinic light-transmitting material having an active
portion, a mass of thin undulated wire disposed
within said active portion so as to be elastically g9
supported from the wall thereof, and & substance
which upon ignition enters into an actinic reac-
tion with said wire, said wire being in substan-
tially uniform spacial distribution throughout
sald active portion with each unit length of the g5
wire surrounded by substantially the same amount
of sald substance. )

2. A flash-lamp comprising & container of ac-
tinic light-transmitting material having an ac-
tive portion, & mass of thin undulated wire dis- .,
posed within said active portion so as to be elas-
tically supported from the wall thereof, and &
gas which upon ignition enters into an actinic
reaction with said wire, said wire being arranged
lnaserpentlnecwmsoutobeinmhstsn-“
tially uniform spacial distribution.

3. A flash-lamp comprising s container of ac-
tinic light-transmitting material having an ac-
tive portion, a skeleton-like mass of thin wire
-provided with a large number of undulations, 50
said mass being disposed within said active por-
tion with the tips of a large number of the outer
undulations in contact with the wall of the con-
tainer so as to elastically support the mass, and
8 gas which upon ignition enters into an ae- %
tinic reaction with sald wire.

CORNELIS KORVER,
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