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Application April 6, 1954, Seria No. 421,332 
2 Cains. (C. 240-2.) 

This invention relates to indicating instruments. It 
deals particularly with a new and improved system for 
illuminating the indicating parts of Such instruments. 

it is now common practice to install built-in lights 
for indicating instruments which are to be used in loca 
tions where there is insufficient lighting to adequately 
illuminate the instrument and where it is difficult or in 
convenient to direct external light onto the faces of such 
instruments, such as, for example, in aircraft instrument 
panels. However, lighting systems for indicating instru 
ments for use in aircraft, particularly military aircraft, 
have special needs that have not been satisfactorily served 
by known instruments. Such instruments require a com 
plete illumination of the index and of a sufficiently wide 
area of the dial to enable reading thereof quickly, or even 
by just a glance, and such illumination must not impair 
the vision of the observer by casting undesirable shadows 
or glare in his eyes. Under flight conditions the bulb 
acting as the source of illumination must be readily re 
placeable at any time in the event that it burns out, and 
under combat conditions the lighting of the instrument 
must be extinguishable substantially completely and in 
stantaneously so that instrument panel lighting or the 
afterglow associated with many known lighting systems 
will not disclose the position of the plane to the enemy. 

Therefore, it is an object of this invention to provide 
an improved lighting arrangement for indicating instru 
ments, particularly those of the type used in aircraft, 
which neets and completely satisfies the requirements set 
forth above. 
Another object of this invention resides in the pro 

vision of complete and uniform illumination of the index 
and of the portion of the dial to be read without casting 
shadows or glare into the eyes of an observer at a station 
in front of the instrument. 
A further object of the invention is to provide an 

illuminating system for indicating instruments and the like 
which can be blacked-out substantially instantaneously 
and which has no objectionable afterglow. 

Still another object of the invention is to provide a 
simple and inexpensive mounting for a bulb for indicat 
ing instruments and the like which facilitates replacement 
of the bulb and permits free and unhampered manipula 
tion of both the mounting and the bulb by a pilot or 
an attendant, even when Such a person is wearing gloves. 
A Special feature of the invention lies in the novel mount 
ing of the bulb which affords maximum utilization of the 
illumination provided thereby. 

According to one aspect of the invention, the instru 
ment includes a casing filled with liquid and having 
therein a dial card observable through a glass plate serving 
as the front transparent wall member of the casing, there 
being a fixed lubber line disposed between the card and 
the glass plate to serve as an index for reading the instru 
ment. The lubber line and the graduations and reference 
characters on the dial card may have a coating thereon 
composed of a mixture of a conventional fluorescent and 
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a conventional radio-active material, the latter being 
relatively small in proportion to the former. Although the 
reason is not known, it has been found that when such a 
combination coating is used and red light is directed onto 
such members, that the entire lubber line and all the mark 
ings on the forward portion of the dial card will appear 
to be lighted. 

In accordance with the present invention, the lubber line 
and the forward part of the card are illuminated by a 
built-in bulb arranged at the top and front portion of the 
casing in a position overlying the lubber line and the for 
ward part of the card. A red filter plate is disposed 
between the bulb and the indicating members so that red 
light will be passed through the filter directly onto the 
lubber line and indicating card. At least a portion of the 
red light rays is directed toward the front glass plate and 
frcra there reflected toward the lubber line. Louvers may 
be provided to shield the direct rays from the top front 
portion of the instrument so as to avoid bright spots near 
the top of the front glass plate or near the top of the lub 
er line. 
According to another aspect of the invention, the bulb 

acting as the Source of illumination is frictionally mounted 
in a removable harness with its filament disposed in the 
front of the harness so as to lie directly over the front 
part of the dial card and the lubber line. In the casing 
fixed contacts are provided with which the bulb auto 
natically engages when it is assembled in its normal 
position. 

These and other objects, features and advantages of 
the invention will become apparent from the accompany 
ing deSCIiption and drawings which are merely exemplary. 

in the drawings: 
Figure 1 is a side elevation of a compass embodying 

the present invention, the casing being partly broken away 
to show various internal parts in vertical section and side 
elevation; 

Figure 2 is a fragmentary view in front elevation of 
the compass of Figure 1; 

Figure 3 is a vertical transverse section taken along 
line 3-3 of Figure 1; 

Figure 4 is a perspective view of a louver and a frag 
mentary part of a lubber line embodied in the present 
invention, the louver being partly broken away to show 
the relationship of the lubber to the louver; and 

Figure 5 is a perspective view of the contacts arrange 
ment according to this invention. 
With reference to the drawings, a magnetic compass 

unit is shown that includes a cylindrical, non-porous 
die cast aluminum casing 16 opened at its front end. 
A frame is having a window 12 overlies the front open 
ing of the casing and is Secured to the front of the casing 
ily cap Screws i3. A glass plate E4 is set in the window 
of the frame to close the front of the casing and permit 
observation of the indicating elements within the casing 
from in front of the unit. Within the casing a sealed 
chamber 5 is formed by the lateral, bottom and back 
walls of the casing, by the front cover plate 4 and by 
an upper partition 6 that extends transversely across 
the casing in Spaced relation to the top portion of the 
casing. Chamber 5 is filled with liquid, and a float-type 
card assembly is mounted therein in a manner that forms 
no part of this invention. Accordingly, only the front 
portion of the dial card i3 is shown. The card is pivotally 
mounted to rotate about a vertical axis and is in the 
form of an annular truncated cone, the outer surface of 
the card being marked with the usual graduations and 
feference characters. The card is made of very thin 
ailiminum and the grooves for the graduations and refer 
ence character are made within the die when the card 
is cast. By Such construction these grooves not only pro 
vide extremely sharp edges for the graduations and ref. 
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erence characters but also serve as ribs to stiffen the 
verythin card. 
Alubber line S9 is disposed in fixed vertical position 

within the casing centrally in front of card 18 and is made 
of: a very thin flat strip of metal. The lubber line is 
arcuate in form and extends upwardly from a support 
(not shown); disposed near the bottom of the casing it to 
a forward position, 19a, adjacent the front plate 14 in 
the vicinity of the bottom of the dial card. From this 
forward portion the iubber line curves upwardly and 
rearwardly and terminates at a locatien above the top 
of the: dial card. Thus, it will be seen that the lubber. 
line slopes in the same direction as the card so as to 
ayoid error in the reading of the card. 
The front edge of the lubber line is coated with, and 

the grooves Serving...as graduations and characters in the 
dial card are filled with, a paint, that includes both a 
fluorescentimaterial and a radio-active material, the latter 
being in a relatively small proportion to the former. The 
remaining Surface of the card is glazed to a semi-mat 
black finish to provide maximum black density and also 
maximum coller contrast, especially when viewed in its 
Submerged position either under artificial light or day 
light. The particular method of fabricating the card 
not only avoids any shadow, regardless of the angle at 
which the compass - is fixed, but also eliminates undesir 
able füZZiness of the graduations and characters in the 
dial card that are usually present in known instruments. 
This is particularly important in an instrument of the 
present type wherein the source of illumination is within 
the casing and the rays of light are at right angles to 
the angle of vision, being directed onto the face of the 
dial card with the aid of the filling medium within the 
casing and its refractive characteristics that tend to mag 
nify, minute variations. 
A lighting unit, generally indicated at 23, is mounted 

in a separate compartment 2 a within the casing but 
above sealed chamber. E5. The unit includes a bulb 2 
having a filament overlying the lubber line 9 and the 
forward part of the dial card 3, a bulb mounting, and a 
red filter plate 35 disposed in an opening 36 in the 
partition 6 to form with the opening a filter window 
which permits red light to pass therethrough onto the 
lubber line 9 and dial card;8. It has been found that 
when the paint used on the lubber line and dial card is 
subjected to red-light, the entire front edge of the lubber 
line and all the graduations and reference characters. on 
the dial card become illuminated, even the lower portion 
of the lubber line which is remote from the source of i 
lumination and the top portion of such line which curves 
rearwardly away from the front plate 4. It has also 
been found that upon removing the light, the illumination 
of the lubber line and dial card is cut off within .5 of a 
Second to not more than 5% of the intensity at which 
it was when the red light was on. 
The bulb mounting portion of the lighting unit 21 

includes a threaded plug 22 which is threadedly received 
in-a-bore 23. of a segment 24, the latter being received 
and fixed in the front opening of the casing between parti 
tion 16 and a circular portion of the top of the casing. 
Plug; 22 carries an elongated substantially horseshoe 
shaped harness 25, preferably made of nylon, that is ro 
tatably carried by the plug in any convenient manner, 
such as by a headed pin 22a as shown in Figure 1. 
Bulb"25 is adapted to be disposed lengthwise within the 
harness with its filament near the front of the harness 
So-' that most of the useful area of illumination lies di 
rectly over the lubber line and the front portion of the 
dial card. The harness frictionally holds the bulb by 
gripping the same around its base 27 which has a collar 
27a that cooperates with the inner end of the harness to 
determine the correct position of the bulb in the harness. 
A portion of the base of the bulb protrudes from the open 
inner end of the harness, to engage...an electrical contact 
as described hereinafter. This fabricated harness will re 
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4. 
sist temperatures encountered when the unit is operated 
for extended periods without losing its shape or resilient 
characteristics that enable it to hold the bulb firmly 
in fixed position. 
The free ends of the legs of the horseshoe-shaped 

harness- have outwardly projecting square-shaped ridges 
28 which are received in complementary square-shaped 
recesses 29 that are formed in-guideways 25 a fixed to and 
extending inwardly from segment 24. The guideways 
serve to hold the bulb firmly in place vertically and 
laterally with the open section of the harness underlying 
the buib so as to permit free passage of light downward 
through the filter plate 3 to the indicator card assembly. 
The guideways cooperate with the ridges 28 to determine 
the angular position of the harness and prevent movement 
of the hairness from the set position as long as the mount 
ing unit is assembled in the compass casing. The harness 
is preferably milk-white in color so. that it serves to re 
fect and diffuse residual light of the bulb that would 
Gaerwise be lost. 
The opening 30, in which the filter plate 3 is set, is 

formed in the partition 16 directly under the filament of 
the bulb. This opening is substantially longer in a di 
rectic n transverse to the axis of the casing than it is in 
the axial or longitudinal direction. The filter plate has a 
shape corresponding to that of the opening and is welded 
in place in the opening. This oblong shape of the filter 
plate together, with the disposition of the filament in the 
filter plate so near the front of the instrument result in 
a uniform illumination of the dial card 8 over an ex 
tremely wide area, for example, over 60. 
At least a portion of the light rays is directed toward 

the front glass. and from there reflected toward the lubber 
line and the card. Louvers. 32 may be provided to shield 
the direct rays from the top of the instrument so as to 
prevent “hot” or brightspots on the top lubber line and 
to avoid any glare that would impair, the vision of the 
cbserver. Louver 32 comprises a folded thin metal strip 
having end tabs 33 by which it is secured to partition 6, 
as by cap screws 34. The louver is formed in three layers, 
the first layer extending parallel to the front window 14 
to points beyond opposite ends of the filter plate so that 
it is effective over the entire front area of the instrument. 
The second and third layers of louvers are interrupted 
midway along their length to form an opening 35 for the 
free passage of light onto the top portion of the lubber 
line so as to provide illumination for the lubber line 
throughout its entire length. 

In Figure 5 there is shown on an enlarged scale novel 
means by which bulb 26 is automatically connected to 
an electrical circuit when it is mounted in operating posi 
tion in compartment 21a. Adjacent the position occupied 
by the inner end of the harness 25 when it is assembled 
in the casing 10 is a contacts arrangement that includes 
an upper insulating base-plate 43 and a lower insulating. 
base plate 44 that are held in assembled relation and 
fastened to partition 16 by cap.screws, 44a. Base, plate 
44 is a solid piece of hard paper. Base plate 43 is formed 
with a cross-shaped central recess 45 and two pairs of 
laterally offset recesses 46, 46 and 50, 50 formed sym 
metrically on oppositesides of the central recess 45. The 
portions 46a and 50a of the base plate 43 that extend 
between openings 46,..., 46 and 50, 50, respectively, are 
pressed upwardly and protrude from the upper face of 
the plate 43’so as to form grooves 60 on the underside of 
the plate. 
Forming one of the contacts is an inverted U-shaped 

flat metal piece 41 that is supported at its lower end by 
bent portions 52 of its legs which extend into recesses 46 
and 50 and are firmly held between the upper and lower 
base plates 43 and 44, the bent portions of the legs fitting 
into the grooves 60. One of the legs is reversely bent at 
52a. and extends: upwardly through one:of the recesses 
46 to presenta suitable terminal to which one leadline 
47 may be connected. Piece 41 has 3:center tongue-like 
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member 53 that depends therefrom and is disposed in the 
path of the contact 54 on the base of the bulb 26. Mem 
ber 53 is flexed so as to yieldingly engage Such contact 
when the bulb is set in its normal operating position. 
The second contact is formed by a flat metal piece 42 

that is yieldingly held in a raised position above the upper 
surface of base plate 43 and in the path of the collar 27a 
carried by the bulb base. The piece 42 is supported in its 
raised position by metal prongs or fingers 48 which are 
formed integral therewith and which have their ends bent 
outwardly to be received and held between the upper and 
lower base plates 43 and 44. One of the fingers may be 
connected with the other lead line 49 by a metal strip 55 
extending across the top of the base plate 43 and a 
terminal 56. When the bulb 26 is inserted into its op 
erating position as shown in Figure 1 and by broken lines 
in Figure 5, the collar 27a on the bulb base engages 
contact 42 and end contact 54 engages contact 53. 
There is thus provided a simple and inexpensive lighting 

arrangement in which the bulb can be easily removed 
and replaced, with accurate and quick positioning thereof 
without the exercise of undue care or skill. 

It should be apparent that various details of construc 
tion can be changed without departing from the spirit of 
the invention as defined in the appended claims. 
What is claimed is: 
1. In an indicating instrument including a casing hav 

ing a main compartment with indicating elements therein 
and an auxiliary compartment adjacent thereto, means 
for introducing light into the interior of the main com 
partment for illuminating the indicating elements, said 
means including a bulb, an elongated bulb holder open 
at one end for receiving the bulb thereinto and formed to 
frictionally grip the bulb therein, said holder with said 
bulb being removably mounted in a predetermined po 
sition in said auxiliary compartment, said bulb having 
an outwardly directed flange adjacent the end of the 
bulb base engaging the wall of said one end of said 
holder to limit axial movement of the bulb into the 
holder and to expose a portion of the buib base, said 
holder enclosing said bulb, said holder having a lateral 
opening therein positioned to lie between the filament 
containing portion of the bulb and said main compart 
ment when the bulb is mounted in its predetermined 
position so as to freely pass light from the bulb into the 
interior of the main casing, said flange and an element 
on the exposed portion of said bulb base serving as con 
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tacts for said bulb, said auxiliary compartment having 
in the path of inward movement of said flange and bulb 
base element contact means to yieldingly engage the re 
spective contact members on said bulb. 

2. In an indicating instrument including a casing hav 
ing a lower main compartment with indicating elements 
therein and an upper auxiliary compartment adjacent 
thereto, means for introducing light into the interior of 
the main compartment for illuminating the indicating ele 
ments, said means including a bulb, a bulb mounting 
having a plug member with a finger operable gripping 
portion and an elongated holder member of horseshoe 
shaped cross section rotatably carried at one end on said 
plug member and open at its other end to receive length 
wise therein said bulb, said holder enclosing said bulb 
and frictionally holding the same therein, said holder 
with said bulb being insertable into said auxiliary com 
partment through a front opening in the casing, the plug 
member having a rotatable nut screw-threadedly received 
into said casing to move and position the holder longi 
tudinally in the auxiliary compartment when the mount 
ing is assembled in the casing, cooperative means on said 
casing and said holder to obstruct entry of the holder 
into said auxiliary compartment except at a predeter 
mined angular position of the holder in which the open 
portion on such holder faces downwardly toward the 
main compartment, said cooperative means also serving 
to prevent angular movement of the holder within the 
auxiliary compartment from such predetermined angular 
position, contact means on said bulb, and contact means 
in said auxiliary compartment positioned to be engaged 
by the contact means on said bulb when the latter is 
inserted into the auxiliary compartment. 
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