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UNITED STATES PATENT OFFICE. 
DANIEL J. McCARTHY, OF wILKINSBURG, PENNSYLVANIA, ASSIGNOR TO THE UNION 

SWITCH & SIGNAL COMPANY, OF SWISSWALE, PENNSYLVANIA, A CORPORATION OF 
PENINSYLVANIA. 

MEANS FOR AND PROCESS OF ADJUSTING INCANDESCENT LAMPS, 

1,157,020. Specification of Letters Patent, Patented Oct. 19, 1915. 
Application filed March 13, 1914. Serial No. 824,472. 

To all whom it may concern. 
Be it known that I, DANIEL J. McCARTHY, 

a citizen of the United States, residing at 
Wilkinsburg, in the county of Allegheny 
and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Means for and Processes of Adjusting In 
candescent Lamps, of which the following is 
a specification. 
My invention relates to the fixing of the 

light emitting element of a lamp, such as 
an incandescent lamp, with regard to a focal 
point of an optical device, whereby the light 
emitting element and the optical device may 
be used with the greatest efficiency. 
My invention is particularly adapted for 

use in connection with light signals which 
comprise an incandescent electric lamp and 
an optical device, such as a reflector or a 
lens or both, for projecting a beam of light 
from the lamp. In signals of this type it 
is desirable to employ what is known as 
“concentrated filament' lamps, that is, 
lamps whose filaments are concentrated as 
nearly as possible at a point, and obviously 
it is necessary to locate the filament ac 
curately at a given point, usually the focus 
of the lens or reflector, in order to utilize 
the light in the most efficient manner. In 
the manufacture of lamps of this character 
it has been found difficult to avoid varia 
tion in the position of the filament relative 
to the bulb, hence it is desirable to provide 
means for locating and fixing any lamp so 
that the filament occupies a given position 
relative to the focal point of the optical 
device. 
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One object of my invention is the pro 
vision of means for and a method of accom 
plishing this result. - 
I will describe certain forms of apparatus 

and certain methods, embodying my inven 
tion, and will then point out the novel fea 
tures thereof in claims. ar. 
In the accompanying drawings, Figure 1 

is a view showing in longitudinal section one form of signal comprising one form of ap 
paratus embodying my invention. Fig.2 
is a view showing in elevation a portion of 
the apparatus shown in section in Fig. 1. 
Fig. 3 is a view showing in rear elevation 
a portion of the signal shown in Fig. 1. 
Fig. 4 is a view showing in longitudinal sec 
tion another form of signal comprising a 

modified form of apparatus embodying my 
invention. Fig. 5 is a view showing in rear 
elevation the signal shown in Fig. 4. Fig. 
6 is a view showing in side elevation a por 
tion of the signal shown in Figs. 4 and 5. 

Similar reference characters refer to sim 
ilar parts in each of the views. 

Referring first to Figs. 1, 2 and 3, R des 
ignates an optical device, here shown as 
being a paraboloidal reflector, which is sup 
ported in and protected by a casing 10, this 
casing being mounted by suitable means not 
shown in the drawing. L is an incandescent 
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electric lamp having a concentrated filament 
F, which filament should be located exactly 
at the focus of the reflector in order that the 
greatest efficiency may be obtained. 
In Figs. 12 and 3, the object of my in 

vention may be carried out as follows: The 
lamp L is carried in a bracket 12 having 
an arm 12 by means of which the bracket 
is pivotally connected by a stud 13 with an 
arm 10 integral with the casing 10. Bracket 
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12 carries a threaded pin 14 which projects 
through a slot 16 in the arm 10, and on 
the end of which is a wing nut 15 by means 
of which the bracket may be secured to the 
arm 10. The slot 16 is radially disposed 
with relation to the pivot pin 13, so that 
the bracket may be swung outwardly to re 
new the lamp. . 
The lamp L is mounted in the bracket. 12 

in such manner that it can be adjusted in 
any direction with relation to the bracket. 
As here shown, the lamp base 17 is screwed 
into a metallic socket 18 which is fixed in 
a cylindrical block 19 of insulating mate 
rial, the outer surface of which is provided 
with screw threads. 
ply current to the lamp pass through a hole 
in the block 19. The block 19 is inclosed 
in a ring formed of two semi-circular metal 
lic members 20 and 20, whose inside sur 
faces are threaded to match the threads on 
the block 19, and whose outside surfaces are 
spherical and are inclosed in a clamp com 
prising two clamp arms 12 and 12° form 
ing part of the bracket 12. The clamp arms 
may be drawn together by a wing screw 21, 
thereby squeezing together the ring mem 
bers 20, 20, and the block 19. The block 19 
is provided with a knob 19, by means of 
which it may be screwed in the ring mem 
bers and also swung in the clamp arms. 
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It will be seen from the foregoing that the 
lamp L. may be adjusted in any direction 
with respect to the bracket 12; that is, it 
may be moved longitudinally by screwing 
block 19 in the ring members 20, 20, and it 
may be swung laterally in any plane by 
swinging the ring members in the clamp 12, 
12°. The parts inclosed in the bracket 12 
constitute, therefore, a universal mounting 
for the lamp. In order to determine when 
the filament F is at the focal point of the 
optical device, I provide means which, as 
here shown, is a finder A which I will now 
explain. The casing 10 is provided with a 
lug 10, in which is mounted a tube 22. 
Fixed in the end of the tube nearest the 
lamp is a lens 23 which projects an image f 
of the filament on a ground glass 24 also 
fixed in the tube and provided with cross 
hairs 25. The parts of the finder A are lo 
cated in a fixed position relatively to the 
focal point of reflector so that when the fila 
ment F is at the focus of the reflector, the 
center of the image f on the ground glass is 
at the intersection of the cross hairs. 
cross hairs, therefore, determine the loca 
tion of the filament except as to the position 
of the latter in the longitudinal axis of the 
finder A, and the proper location in this line 
can be determined by so proportioning the 
parts of the finder that when the filament is 
the correct distance from the lens the image 
f is sharply defined. The distance between 
the lens and the filament is short, so the 
lens is of short focal length, hence a slight 
movement of the filament toward or away 
from the lens will cause the image f on the 
ground glass to be blurred. After the finder 
A is properly located with respect to the cas 
ing 10, it is fixed rigidly to the casing by 
some suitable means, as by soldering the 
tube 22 to the lug 10. 
The operation of the apparatus is as fol 

lows: When the lamp Lis to be renewed, 
the operator first loosens wing nut 15, 
swings bracket 12 on its pivot, so that the 
lamp projects from the side of the signal, re 
Inoves the lamp from its socket, i8, inserts a 
nev, an in the Socke, swings the bracket 
back into 

R 
lace, and tightens wing nui, i5. 

oose is sing Scre", 25, and grasps 
tadius's block 9 until he cen 

!ge of the filainent, or he 
2 ... -- - - - . Y 3 at the 238, Segi CR C 653 
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..lows: The lamp 
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follows: The signal here shown comprises 
a lens K mounted in a conical case 26. Ad 
justably mounted also in the case 26, is an 
incandescent electric lamp IL, the means here 
shown for mounting this lamp being as fol 

is attached to a hollow stem 
27 which slides freely in a threaded sleeve 
28. The stem and sleeve are provided with 
flanged ends 27 and 28 which may be fixed 
together by a screw 29 for a purpose herein 
after explained. The wires 30 which sup 
ply current to the lamp pass through the 
stem 27. The sleeve 28 screws into a block 
31 which slides horizontally in a yoke 32, 
the block 31 being provided with flanges as 
shown in Fig. 4 to guide it in the yoke. 
Block 31 may be reciprocated in the yoke by 
a screw 33 in a manner hereinafter ex 
plained. Theyoke 32 slides in another yoke 
34 which is formed integral with the case 
26, and the yoke 32 is guided by screws 36 
which are carried by the yoke and project 
into slots 37 in yoke 34. 
Yoke 32 is reciprocated by a screw 35 

which is provided with a head 35 which 
fits freely in a T-slot in yoke 32. The screw 
passes out through a threaded hole in yoke 
34 and carries a wing nut 35 which is fixed 
to the screw, so that turning the wing nut 
causes reciprocation of yoke 32. The screw 
33 is connected with block 31 in a similar 
manner and passes through a threaded hole 
in yoke 32 and also through one of the slots 
37 in yoke 34. This screw is also provided 
with a wing nut 33 which is fixed thereto so 
that by turning the wing nut, block 31 is re 
ciprocated. 
The line of reciprocation of yoke 32 in 

yoke 34 is perpendicular to the line of re 
ciprocation of the block 31 in yoke 32, so 
it will be seen that by means of this struc 
ture the lamp may be moved in any direc 
tion in planes perpendicular to the axis of 
lens K. Furthermore, the lamp may be re 
ciprocated in lines parallel to the axis of 
the lens by screwing sleeve 28 in block 3i. 
Hence the lamp is universally adjustable 
with respect to the lens, 
The means which I have here show for 

determining the location of iamp IL con- .2 
prises two finders A. and A., fixed in line 
case 26 and disposed 28, substantially 30° 
apari. Each fi; die?, as inese show Yi, co 
prises a tube 22 carries a, lens 23, a 
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To adjust the lamp longitudinally by the 
threaded sleeve 28, screw 29 is withdrawn 
from head 28 and the sleeve 28 is then 
turried until the lamp is in the proper lo 
cation, the stem being reciprocated in sleeve 
28 so that flanges 27 and 28 are constantly 
in contact. The sleeve is then locked in po 
sition by a jam nut 39, and the sleeves 27, 
and 28 are again locked together by screw 
29. In commercial lamps the center of the 
filament does not always lie in the axial line 
of the lamp base, hence after locating the 
filament in the focal axis of the lens it is 
desirable that longitudinal movement of the 
filament along this axis should be possible 
without turning the lamp. It will be seen 
that this is accomplished by the structure 
which I have shown and described. Fur 
thermore, inasmuch as the lamp may be 
advanced toward and receded from the lens 
without turning it, I avoid twisting the 
wires 30. 
In order to make the lamp L accessible for 

renewal, I provide a hole 42 in the bottom of 
case 26, which hole is covered by a plate 40 
removably attached to the case by screws 41. 
Although I have herein shown and de 

scribed only two forms of apparatus em 
30 

35 

bodying my invention, it is understood that 
various changes and modifications may be 
made therein within the scope of the ap 
pended claims without departing from the ab d 

I'..." said optical device, a lens and a screen spirit and scope of my invention. ' ' 
Having thus described my invention, what 

I claim is: 
1. In combination, a body, an incandes 

cent electric lamp, means for adjustably 
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supporting said lamp on the said body, and 
optical means for determining when the 
filament of said lamp occupies a given po 
sition with relation to said body. 

2. In combination, a body, an incandes 
cent electric lamp, means for adjustably 
supporting said lamp on the said body, and 
optical means having a fixed relation to said 
body for determining when the filament of 
said lamp occupies a given position with re 
lation to said body. . 
3. In combination, a body, an incandes 

cent electric lamp, means for adjustably sup 
porting said lamp on the said body, means 
for determining when the filament of said 
lamp occupies a given position with rela 
tion to said body, and means for locking the 
lamp in the adjusted position. 

4. In combination, an incandescent elec 
tric lamp, an optical device for projecting 
a beam of light from said lamp, means for 
adjustably mounting the lamp with relation 
to said optical device, and means associated 
with the optical device for determining 
when the filament of said lamp occupies a 
given position with relation to said device. 

65 5. In combination, an incandescent elec tric lamp, an optical device for projecting 

e 
a beam of light from said lamp, means for 
adjustably mounting the lamp with rela 
tion to said optical device, and optical means 
having a fixed relation to said optical device 
for determining when the filament of said 
lamp occupies a given position with relation 
to said optical device. 

6. In combination, an incandescent elec 
tric lamp, an optical device for projecting 
a beam of light from said lamp, means for 
adjustably mounting the lamp with rela 
tion to said optical device, and a lens and 
a screen mounted in fixed relation to said 
optical device, said relation being such that 
when the filament of the lamp occupies a 
given position with relation to the optical 
device the lens projects a sharply defined 
image of the filament at a given point on the 
Sceen. 

7. In combination, an incandescent electric 
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lamp, an optical device for projecting a beam 
of light from said lamp, means for adjust 
ably mounting the lamp with relation to 
said optical device, optical means for deter 
mining when the filament of saidlamp occu 
pies a given position with relation to said 
device, and means for locking the lamp in 
the adjusted position. - 

8. In combination, an incandescent electric 
lamp, an optical device for projecting a beam 
of light from said lamp, means for adjust 
ably mounting the lamp with relation to 
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mounted in fixed relation to said optical de 
vice, and a second lens and screen mounted 
also in fixed relation to the optical device, 
the relation between each lens and screen 
and the optical device being such that when. 
the filament occupies a given position with 
respect to the optical device each lens pro jects an image of the filament at a given 
point on the corresponding screen. 

9. In combination, an incandescent electric 
lamp, an optical device for projecting a beam 
of light from said lamp, means for adjust 
ably mounting the lamp with relation to said 
optical device, and an optical finder focused 
on the focal point of said optical device for 
determining when the filament of the lamp 
is at said focal point. 

10. In combination, an incandescent elec 
tric lamp, an optical device for projecting a 
beam of light from said lamp, means for 
adjustably mounting the lamp with relation 
to said optical device, and optical means for 
determining when the filament of said lamp 
occupies a given position relative to said de 
vice, said optical means comprising two find 
ers disposed at an angle to each other. 

11. In combination, an incandescent elec 
tric lamp, an optical device for projecting a 
beam of light from said lamp, means for 
adjustably mounting the lamp with relation 
to said optical device, and optical means for 
determining when the filament of said lamp 
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occupies a given position relative to said de 
vice, said optical means comprising two find 
ers disposed at substantially ninety degrees. 

12. In combination, an incandescent elec 
tric lamp, an optical device for projecting a 
beam of light from said lamp, means for ad 
justably mounting the lamp with relation to 
said optical device, and two finders disposed 
at an angle to each other for determining 
when the filament of said lamp occupies a 
given position relative to the optical device, 
each finder comprising a lens and a reflect 
ing surface on which the lens E. an image of the filament, said reflecting sur 
faces being so disposed that the images may 
be seen from one location. 

13. In combination, an incandescent elec 
tric lamp having a concentrated filament, an 
optical device for projecting a beam of light 
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from said lamp, means for adjustably mount 
ing the lamp with relation to said optical 
device, and optical means for determining 
when the filament of said lamp occupies a. 
given position with relation to said device. 

14. In combination, a body, an incandes 
cent electric lamp having a concentrated fila 
ment, means for adjustably supporting said 
lamp on the said body, and optical means for 
determining when the filament of said lamp 
occupies a given position with relation to 
said body. - 
In testimony whereof I affix my signature 

in presence of two witnesses. 
DANIEL J. McCARTHY. 

Witnesses: 
A. HERMAN WEGNER, 
R. L. KSTLER. 
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