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Our invention relates to a method of making 
light reflectors, but more particularly to reflectors 
of triple reflector type wherein the reflecting sur 
faces are arranged in right angular relation to 

5 each other, as, for example, the three sides of the 
Corner of a Cube. 
The general object of the invention is to pro 

Wide a method of making a reflector of the type 
indicated, the front end or side of which is of 

10 circular shape. 
It also is an object of our invention to pro 

vide a method of making a reflector wherein'the 
Outer edge portions of the reflecting surfaces are 
Of Curved shape and wherein the portions of the 

15 structure intermediate the adjoining edges are 
of circular shape and extend outwardly or toward 
the front in directions substantially parallel with 
the axis of the reflector structure. 
Other objects and advantages of the invention 

20 will be pointed out in the detailed description 
thereof which follows or will be apparent from 
Such description. In order that the invention 
may be more readily understood and its practical 
advantages fully appreciated reference should, 

25 be had to the accompanying drawing, wherein 
We have illustrated a reflector structure made by 
Our invention and wherein also we have illus 
trated the method at present preferred by us 
which may be employed in the making of the 

30 Said reflector. 
In the drawing:- 
Fig. i is a view in edge elevation of a circular 

disk of sheet metal which may be employed in the 
manufacture of the reflector; 

Fig. 2 is a view in Central vertical section indi 
Cating the first step in the method of making 
the Said reflector. 

Fig. 3 is a Similar view illustrating a second 
step, the Section of the partially formed reflec 

40 tor shown therein being taken along a line cor 
responding to the line 3-3 of Fig. 4; m 

Fig. 4 is a view in front elevation of the par 
tially formed reflector shown in Fig. 3; 

Figs. 5, 6, and 7 are views in cross section, en 
45 larged, of fragmentary portions of the reflector 

structure indicating intermediate successive steps 
involved in the method of manufacturing the Said 
reflector; 

Fig. 8 is a view similar to Fig. 3, illustrating 
50 the final step of the method of making the re 

flector; 
Fig. 9 is a view in front elevation of the com 

pleted reflector; and 
Fig. 10 is a view in transverse Section of a frag 

55 mentary portion of the wall of the reflector, 

35 

rings. 
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showing thin layers of silver or other metal on 
the opposite sides of the said wall, which are 
adapted to become highly polished and light 
reflecting as the result of pressure applied 
thereto. 

It may be noted that the thickness of the sheet 
metal which is employed may be substantially 
as illustrated in Fig. 1 of the drawing, and it 
may be further noted that the metal employed 
for the base or main Wall structure of the reflec- 65 
tor should be relatively Soft, so that it may be 
easily worked, and it also should be relatively 
cheap. Copper may be mentioned as a suitable 
metal to be employed. 

I have shown at 1 a circular sheet metal plate O 
or disk which is adapted to be manipulated by 
Suitable dies to form a reflector of the shape in 
dicated or illustrated in Figs. 8 and 9 of the draw 
ing. The circular sheet metal plate or disk. 1 of 
Fig. 1 is subjected first to the action of dies, as 75 
indicated in Fig. 2, whereby it is given an initial 
bowl or cone shape as shown in said figure. The 
structure illustrated in Fig. 2 comprises a sta 
tionary female die member 2, a plunger member 
3, and a draw ring 4. The latter engages the 80 
outer edge of the plate or disk in the usual 
known manner. The plunger moving toward the 
die member 2 presses the central portion of the 
sheet or disk thereinto. The outer or working 
Surface of the plunger 3 is of a shape correspond- 85 
ing to that of the concavity of the die member 2. 
In the Operation as illustrated in Fig. 2 the pressed 
portion of the sheet 1 is of circular shape in cross 
section, but it will be understood that time die 
members 2 and 3 may be of a configuration to 90 
impart to the said sheet a different shape in cross 
section. For example, the partially formed re 
flector structure as shown at 5 in Fig. 2 may be 
of triangular shape in CrOSS Section. The Sub 
jection of the plate 1 to the pressure action of the 95 
die members 2 and 3 results in a hardening of 
the metal of the said plate, so that preferably 
the partially formed reflector member 5 should 

30 

be subjected to an annealing operation. After 
the latter operation the partially formed reflector 100 
structure is subjected to the action of the female 
and male die members 10 and 11. The flange 
11' of the partially formed reflector structure 5 
is clamped between the upper side of the outer 
portion of the female die member 10 and a draw 05 
ring 12. The latter ring as well also as the ring 
4 acts and Operates in the usual manner of such 

The shapes of the die members 10 and 11. 
are such as to impart to the member 5 a shape 
more nearly approaching that of the reflector in 110 
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partially formed reflector structure 13 is of tri 
angular shape in cross section and it comprises 
the right angularly related portions 14, 15, and 
16. The upper edges of these portions are curved, 
as indicated at 17 in Fig. 3. The forming cooper 
ating Surfaces of the die members 10 and 11 are 
of a shape to provide in the resulting partially 
formed reflector structure i3 not only the plane 
portions 14, 15, 16 arranged in right angular re 
lation to each other as stated, but also to provide 
the said portions with circular edges which merge 
at their apexes or highest points with the circu 
lar Outer portion 20 of the reflector, and also with 
portions 21 intermediate the circular edges of ad 
joining plane portions 14, 15, 16. The portions 
21 are circular in transverse cross section and 
extend in directions parallel with the axis of the 
partially formed reflector structure 13. After the 
partial formation of the reflector structure by 
the operation indicated in Fig. 3 the partially 
formed structure is annealed and then subjected 
to the action of a pickling liquor of any known 
composition, and following that it is subjected 
to what is known as a "bright dipping' opera 
tion. The latter consists in submerging the par 
tially formed and previously pickled reflector 
Structure in a liquid bath, which may consist of 
a composition of nitric acid, sulphuric acid, and 
Water, to which Small quantities of hydro-chloric 
acid may be added from time to time. 

In Fig. 5 We have endeavored to indicate in a 
broad and general way the surface configuration 
upon Opposite sides of the sheet metal of the 
structure after the pickling operation by means 
of alternate depressions and projections 22 and 
23. It Will be understood that these depressions 
and projections are greatly enlarged and also 
that no attempt has been made to show them 
identically as they may appear. 
AS above Suggested, after the picking treat 

ment the reflector is subjected to a "bright dip 
ping' treatment or operation, and in Fig. 6 of 
the drawing we have attempted to indicate the 
surfaces upon opposite sides of the sheet metal 
of the structure as modified by the action of the 
chemicals of the liquid constituting the “bright 
dipping' bath. It will be observed that the 
rather sharply defined depressions and projec 
tions 22 and 23 of Fig. 5 have been flattened out 
and rendered less sharply defined. After the 
'bright dipping' operation or treatment the re 
flector structure, consisting of sheet metal, is pro 
vided with a very thin coating of silver or other 
material which is adapted to take a polish and 
be rendered light-reflecting upon being subjected 
to high pressure. The deposition of the coating 
of silver or other suitable metal upon the par 
tially completed or formed reflector structure as 
shown in Figs. 3 and 4 may be effected electro 
chemically or in any other way which may be 
found to be practical. 
In the operation as illustrated and described, 

it is contemplated that the thin coating of silver 
Or other suitable metal shall be applied to both 
sides of the partially completed structure as illus 
trated in Fig. 7, but it will be understood that, 
if desired, means may be provided whereby the 
deposition of the silver or other metal may be 
made only upon the inner surface of the reflector 
structure which is the surface used for reflecting 
the light in the use of the same. However, it is 
preferred that the silver or other thin metal coat 
ing be placed upon both sides of the sheet metal 
of the structure, 
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its final form. The lower or rear portion of the The thin coating or plating of silver or other 

suitable metal having been applied, as above de 
Scribed, the partially completed reflector illus 
trated in Figs. 3 and 4 is subjected to a final step, 
as illustrated in Fig. 8, wherein the partially 
completed reflector structure 13 is subjected to 
the action of the completing die, consisting of 
the female and male members 25 and 26. The 
cooperating working surfaces or faces of these die 
members 25 and 26 are of a shape to impart to 
the partially completed reflector structure 13 its 
final shape, in which the lower tapered ends of 
the plane portions 14, 15 and 16 are brought more 
nearly to a point, as shown in Figs. 8 and 9, and 
the curved lines between the inner surfaces of 
the upper edges of the said portions and the por 
tion 20 and the portions 21 are more sharply de 
fined. 

It Will be understood that the material of the 
punch Or male member 26 of the die shown in Fig. 
8 of the drawing, forming or constituting the 
sides thereof corresponding to the plane portions 
14, 15 and 16, is very hard and also that it is very 
Smooth and highly polished, so that as a result 
of the heavy or high pressure which is exerted 
by the plunger member 26 of the die upon the 
plane portions 14, 15 and 16 of the reflector the 
Surfaces of said portions are highly polished and 
light-reflecting as illustrated in Fig. 10. The 
polish of the said surfaces will correspond to the 
polish of the converging faces of the plunger 26. 

It will be seen that by the method employed 
by us we are enabled to produce simultaneously 
both the reflecting portion of the reflector and 
also the front portion which is circular in shape. 
By thus simultaneously forming not only the re 
flector portion but also the circular front portion 
the cost of manufacture is reduced to a minimum. 
The presence of the circular front end portion 

of the reflector provides means whereby the same 
may be readily mounted upon a Support, which 
mounting is necessary when the reflector is in 
practical use. The presence of the flange 11' 
which also is formed simultaneously and inte 
grally with the front circular portion of the struc 
ture further facilitates the mounting of the re 
fiector upon a support and also operates to in 
crease the rigidity of the structure, whereby it 
may more effectually resist distortion due to pres 
sures or to blows to which it may be subjected. 

It will be understood by those skilled in the art 
of reflectors of the character to which this in 
vention relates that the removal of the corner 
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portions of adjoining related reflecting surfaces 
does not or need not reduce the field or cross-sec 
tional area of the reflected beam. In other words, 
the termination of the front portion of the reflec 
tor in circular form does not decrease the eff 
ciency of the same, practically, for commercial 
purposes. 
Generally, if not always, reflectors of this type 

will be provided with a cover of some kind for 
the front portion thereof, which may be Ordinary 
plane transparent material, such as glass which 
may be colored or clear, or the cover may be of a 
transparent material with either one or both of 
its surfaces roughened, or the cover may comprise 
a lens structure. However, the presence or ab 
sence of such a cover does not affect in any par 
ticular the invention as disclosed herein. 

Having thus described our invention, what we 
claim and desire to secure by Letters Patent is: 

1. The method of producing from sheet metal 
a light reflector of triple type, which comprises 
the pressing of a sheet metal plate into shape 
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having three sides connected at their adjoining 
edges and convergent toward a common point at 
one end and merging into a cylindrical portion 
at the other, applying a coating of metal there 
to which is adapted to become light-reflecting 
upon the subjection of the same to high pres 
sure by means of a forming member the surfaces 
of which are highly polished, subjecting the par 
tially formed reflector to pressure within a die 
to polish the reflecting sides thereof and simul 
taneously to cause the mergence of the Outer 
edges of the reflector Sides into the Said cylin 
drical portion. 

2. The method of producing a light reflector 
which comprises the formation of a sheet of metal 
into a cone shaped blank approximating the shape 
of the finished reflector, pressing the cone, shaped 
blank to simultaneously produce reflector surfaces 
in the bottom thereof and a cylindrical end por 
tion into which the reflector surfaces merge, ap 
plying to the reflector surfaces a coating of metal 
adapted to be polished upon being subjected to 
pressure, and Subjecting the blank to pressure to 
complete the shaping of the reflector and topolish 
the reflecting surfaces. 

3. The method of producing a light reflector 
which comprises the formation of a sheet of metal 
into a cone shaped blank approximating the 
shape of the finished reflector, pressing the cone 
shaped blank to simultaneously produce angular 
.ly related plane reflector surfaces in the bottom 
thereof and a cylindrical end portion into which 
the reflector Surfaces merge, applying to the re 
flector surfaces a coating of metal adapted to 

3 
be polished when subjected to pressure, and sub 
jecting the blank to pressure to complete the 
shaping of the reflector and polish the reflecting 
Surfaces. 

4. The method of producing a light reflector 
which comprises the formation of a sheet of 
metal into a cone shaped blank approximating 
the shape of the finished reflector, pressing the 
cone shaped blank to simultaneously produce 
three right angularly related plane reflector Sur 
faces in the bottom thereof and a cylindrical end 
portion into which the reflector surfaces merge, 
applying to the reflector surfaces a coating of 
metal adapted to be polished upon being subject 
ed to pressure, and Subjecting the blank to pres 
sure to polish the reflecting surfaces and to com 
plete the shaping of the reflector. 

5. The method of producing a light reflector 
which comprises the formation in a sheet of 
metal of a depression approximating the shape of 
the finished reflector and having a lateral flange 
On the margin thereof, simultaneously forming a 
plurality of angularly related reflector Surfaces 
in the bottom of said depression and a cylindri 
cal end portion between the reflector Surfaces 
and the fange and into which the reflector Sur 
faces merge, and subjecting the blank thus 
formed to pressure to sharply define the reflec 
tor surfaces, the cylindrical end portion, and the 
flange and simultaneously polish the reflector 
Surfaces. . 

WCTOR, . OSNAES. 
RICHARD W. LUCE. 
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