
2,128,791 F. A. BEN FORD 

MEANS FOR ADJUSTING REFLECTORS 

Aug. 30, 1938. 

Filed Sept. 15, 1936 

Inventor: 

(4%-6ew 
his attorney. by 

  

  

  

  

  



5 

0. 

15 

20 

25 

Patented Aug. 30, 1938 

UNITED STATES PATENT office 
MEANS FOR ADJUSTING REFLECTORS 

Frank A. Benford, Schenectady, N. Y., assignor 
to General Electric Company, a corporation of . 
New York 

Application september 15, 1936, serial No. 100,865 . 
(C. 88-73) e Claim. 

My invention relates to an adjusting and tru 
ing means for reflectors, more particularly for 
mirrors, used in light projectors. 
One object of my invention is to provide an 

in proved and simplified means whereby the mir 
'ror used in light projectors, such as searchlights, 
for example, may be readily adjusted to project 
a true and symmetrically shaped beam. 

For a better understanding of my invention, 
together with other and further objects thereof, 
reference is had to the following description, 
taken in connection with the accompanying 
drawing, and its Scope will be pointed out in 
the appended claim. 
In the accompanying drawing Fig. 1 illustrates 

a fragmentary view of the back of a searchlight 
drum provided with adjusting means built in ac 
Cordance with my invention; Fig. 2 is a cross 
Sectional view illustrating the details of my in 
proved adjusting means; Fig. 3 illustrates a target 
showing the shape of a beam projected by a 
poorly adjusted and warped reflector, and Fig. 4 
illustrates the same beam projected subsequent to 
a truling of the reflector with the aid of my in 
proved adjusting and truling means. 

Referring to the drawing in detail, Fig. 1 illus 
'trates the fragmentary back view of a search 
light drum () in which a series of set screws 
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are equally spaced near the edge of the drum, 
project through the wall of the drum and are 
parallel to the axis of the drum. They are pro 
vided with lock nuts 2. The set screws and 
lock nuts are both operable from outside of the 
drum so that adjustments may be made when 
both the drum and mirror have reached normal 
Operating temperatures. In the example illus 
trated 18 screws are equally spaced about the 
edge of the drum. Any other suitable number 
may, of course, be used. 
In Fig. 2 a section of this drun A, taken 

through line 2-2 of Fig. 1 looking in the direc 
tion of the arrows, is, illustrated. In this figure 
a fragment of the mirror 3 provided with a 
reinforcing rim 4 is illustrated. This reflector 
is preferably made of metal, the surface of which 
is suitably treated and polished to produce a \ 
specular surface for reflecting the light from 
any suitable source. The curvature of this mir 
ror is immaterial although in the present case 
a paraboloidal Surface is used for the purpose 
of reflecting a narrow round beam. The dirun 
is machined in order to provide an annular sur 
face, or a seat, 5 for the back surface of the 
mirror rim 8. The drun is further machined 
to provide a surface (S for supporting the out 
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side surface, or perimeter, of the rim is. A 
gasket 7 is provided between the perimeter of 
rim 4 and the surface S to establish a snug 
fit between the drum and the rim. The mirror 
and drum herein illustrated are for a 60-inch is 
diameter searchlight wherein a sight distortion 
of the reflected beam results in a substantial loss 
of the revealing power of this bean. A simple 
means for truling the reflector, at any time dur 
ing operation is, therefore, of considerable im- 0 
portance. 

In order to properly adjust and clamp the mir 
ror within the drum a ring 8 is provided which 
is clamped against a machined surface 9, which 
is parallel to surface S, by means of a suitables 
number of bolts 2). The parallel surfaces are 
preferably at right angles to the axis of the drun 
and are Spaced from each other by a distance 
which is slightly greater than the thickness of 
the rim 4. In the ring 8, directly opposite to 20 
and axially alined with each of the set screws 

, a plunger 2 is provided. This plunger is 
provided with a head 22 mounted in a cup 23 
and is urged forward by a spring 24. The plung 
'er moves in and out of the cup 23 through a 25 
bearing, or, neck portion 25, and the pressure 
With which it is urged outwardly may be regulat 
ed by a cap 26 screwed into the end of the cap 
23. In the illustrated example the cup 23 is 
attached to the ring by means of its neck por- 30 
tion 25 which is peened over, welded prattached 
in any other suitable manner. It is, of course, 
not necessary for Jing 8 to be a solid ring. The 
Same clamping action may be obtained by mount 
ing the cups 23 into individual lugs which can 35 
be bolted to the surface f 9 by bolts 20 and which 
can be alined with the screws so that each 
plunger 2; and screw if will move on a common 
axis. The cross-section of ring, 8 indicates a 
greater thickness under the bolt head 20 than 40 
at the part which Overlaps the rim 4. This ar. 
rangement provides a greater rigidity and more 
room for adjustment of the rim & between the 
surface A5 and the ring 8. 
When mirrors of the above-described type are 45 

mounted within their respective drums, it often 
happens that the beam projected thereby is dis 
torted. This may be due to improper machining 
operations of the drum, unequal temperatures 
in the Several parts of the projector, or other 50 
causes occurring during the manufacture of 
either the drum and the reflector or during op 
eration of the light. . It becomes important, 
therefore, to provide means for adjusting the 
rim of the reflector and thereby the mirror it- 55 
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self so ss to counteract and eliminate the dis 
tortions and cause it to project a true and syn 
metric hean which in the present instance is 
a round eagh. This may be readily accor 
plished with ny improved adjusting means by 
first clanping the reflector in the drum, then 
mounting tie ring 8 and bolting it up against 
its seat is by reans of the bolts 20, The plung 
ers 2 the engage the airn 4 and force it towards 
the staface SS and against the ends of the Se: 
screws S. iiaen, if the bean proves to be dis 
torted, ii, Recoraes merely necessary to turn the 
set scret/S and tiereby nove the ran tow&r 
or away £on its seat 5 at the various points 
at which he sei, screws and the opposing page: 
hold the izn, until the true symmetrica bean is 
obtained. After this adjustment each set screw 
may be Eocized into position by the lock-in, 8. 
As stated sic'ye, the plugers 2 ari set screti's 

A are &rialiy aimed so that their respective 
pressares or the Wo Saifaces of the Eixo is: 
at any via correspoiding points which 3.fe aga 
posite to each other are eg2, agi Gagosia. 
Since the set screws and plungers are axia:37 
aliei in tiet, they are &ranged OE. E., coEE03, 
axis, and singe the set screws are parallel to 
the axis of the diru Ya, the corresponding opposite 
points on the two surfaces of the ria are the 
points through which this common axis is 
drawn. This is of considerable advantage oa 
cause to local distortion is set up due to these 
two opposing forces. The correcting distortior. 
is only between the points of contact between 
the adjacent set screws and plungers. 
A ready means for determining the shape of 

a projected bean is illustrated in Figs. 3 and 4. 
Fig. 3 illustrates a chart 2 having hostizontai 
and vertical scale narkings which intersect at 
the cerate of the chart. A chart of this type and 
of any suits.ble size may be set up at about 50 
feet from a projector of this size and the beam 
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projected thereon. In Fig. 3 the cross-section of 
the beam is oval-shaped indicating a distorted 
mirror. The most convenient method of using 
any improved adjusting means is to advance the 
set screws beyond the surface 5 so that the 
rian of the reflector will be spaced centrally be 
tween Surface S and the inner surface of the 
ring 8. Adjustments may then be made in 
either a forward or reverse direction. In the 
case of the baan illustrated in Fig. 3, the rim 
section if the upper right-hand quadrant of the 
target is too far forward of the remaining por 
tion of the riri. Therefore, by backing out the 
screws & this portion of the rim and the reflector 
section attached thereto may be moved by the 
pungers until the cross-section becomes a true 
circie, he advantage of this adjusting means 
baig that the plungers hold the reflector rim 
agains, i2 end of each set-screw. It is, there 
fore, C3by necessary to adjust each set-screw 
S$23,3'ately 37, 8, single screw7-driver until the 
frog 8 cea; a ci'oss-section is obtained and then 
lock tie screefs into their respective positions. 
What I cliefs as sew and desire to secure by 

Kette's Patent of the United States is: 
in a light projector the combination of a drum 

closed 2, ORae end, a reflector, and means for 
Spgorting 3.2d adjusting the rim of said reflector 
COEprisiaga, pair of spaced parallel annular sr 
faces at the closed end in said drum, adjusting 
screws projecting through the end wall of said 
distan and through one of Said parallel surfaces 
ag2, as one side of the rim of said mirror, and 
a ring attached to the other of said parallel 
surfaces and provided with spring operated 
plungers 8...daily aligned with said screws and 
projectilag against the other side of said rim to 
respectively age said rim against Said adjusting 
screws whereby said mirror rim may be adjusted 
solely by Said adjusting screws, 
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