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1 
This invention is an improved mounting for 

?uorescent lamps of the long, slim tubular type. 
The improved mounting is particularly advan 
tageous where a number of lamps are mounted 
in a long line, in groups connected in series, for 
lighting an elongated passage, such as a vehicu 
lar or railway tunnel, corridors. loading plat 
forms, and large rooms, although its use is not 
restricted to any particular locality. 
The mounting is particularly advantageous, 

however, for lighting a vehicular tunnel and the 
invention will be particularly described in con 
nection with such use. 
In the prior art, tunnels have been lighted 

by providing inset cast iron boxes, set into the 
roof or sidewall of the tunnel, the outer or ex 
posed parts being usually of bronze, serving to 
support protecting sheets of glass, above or be 
hind which incandescent lamps are mounted. 
This type of ?xture must be watertight, involving 
the use of gaskets. Such a ?xture is quite ex 
pensive; moreover, in replacing the incandescent 
lamp, the protecting glass sheet must be removed, 
which is a time consuming operation. The same 
applies where ?uorescent lamps are merely sub 
stituted for the incandescent lamps using ap 
propriate inset boxes. In busy vehicular tun 
nels. tra?ic ?ows twenty-four hours a. day, and it 
is important that the lamps be replaced quickly, 
so that tra?ie is not blocked any longer than 
necessary. 
One of the important objects of the invention 

is to provide an improved fixture for ?uorescent 
lamps, one of the advantages of such a ?xture 
being that it does not need to be recessed intov 
the roof or sides of a tunnel and does not re, 
quire the use of sheets of glass covering recessed 
lamps. nor the use of gasketed joints, thereby 
saving a great deal of expense. ‘ ' 

Another important object is to provide a ?uo 
rescent tube ?xture wherein an old or defective 
light may be removed and replaced in a few 
seconds. 
In vehicular tunnels, greasy dust tends to de-. 

posit on the walls and ?xtures and it is cus 
tomary to run pump trucks ‘through the tunnel 
from time to time, which throw sprays of cleans 
ing solution, which is\corrosive. and stream of 
rinsing water on the walls and fixtures for clear 
ing away the dust. 
Another important object of the invention is 

to provide a ?xture which while more exposed 
thana recessed ?xture, will be cleaned by such 
a stream, has a minimum of metal parts sub 
ject to corrosion and will not be short circuited 
or otherwise damaged by the cleansing solution 

' or the rinsing water coming in contact with the 
. high potential terminals inside the ?xture. 

Another important object of the vinvention is 
to provide a ?xture comprising essentially a 
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2 
lighting cartridge including a tubular Jacket 
usually made of glass with closure plugs and elec 
trodes therein. This cartridge is removably sup 
ported from end brackets secured to the wall or 
ceiling, so that by simply inserting the l‘ghting 
cartridge in its place between the brackets, the 
electrical connections are made and the lamps 
are lighted. The'lamps used are usually tubu 
lar vapor lamps having a single contact at each 
end but lamps with double contacts at each end 
may also be accommodated. ' 
Another important object Of the invention is 

to provide a fixture in which a unitary lighting 
cartridge composed of a jacket and one or more 
?uorescent lamps operatively mounted therein, 
can be removed and replaced in a few seconds 
by another similar cartridge, in the event that 
the lamps in any cartridge had become defective. 
Another important object of the invention is 

the provision or a ?xture which will require. 
when a number of them are mounted in a long 
line, a minimum number of supporting brackets; 
this is advantageous inasmuch as each bracket 
constitutes a break in the continuity of the line 
or light and each additional bracket involves ad 
ditional cost. The lighting cartridge of my im 
proved ?xture permits the lighting of several 
lamps of conventional length in series, or spe 
cially built long lamps, without the use of inter 
mediate supporting brackets in the wall or cell 
ing, thereby greatly increasing the spacing of the 
brackets and producting amore nearly continu 
ous line of light. - 

Another important object of the invention is 
to provide a ?xture in which the lampsare pro 
tected from breakage, from ?ying objects such 
as pieces of automobile tire chains or from flap 
ping tarpaulins carried on tops of vehicles, or 
through blasts of air, such as occur‘ when large 
vehicles travel at high speed in vehicular tun 
nels. The conventional tubular lamps them 
selves unenclosed in a jacket are too delicate to 
resist these conditions, particularly when long 
lamps are mounted horizontally and supported 
from their ends. 
Another important object of the invention is 

to provide a ?xture in which water and cleaning 
solutions can ?ow freely through the high volt 
age contact-making parts, without causing an 
electric current to ?ow through the water or solu 

' tion to the workman applying them. 
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Another important object of the invention is 
to provide a ?xture in which a means is pro 
vided to prevent electric shocks to the workmen 
handling the lighting cartridge. 
Another important object of the invention is to 

' provide a ?xture in which the ?uorescent lamp 

60 

is enclosed in a chamber, thereby protecting it 
from the cold air in winter and thereby greatly 
increasing the light output of the lamp. 
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Further advantages of structure and operation 
will be described in connection with the accom 
panying drawings, showing the invention in more 
detailhwherein: . , . , ~ ‘ ' 

Figure Ilf'i “aside view, partly in sectionaonja 
reduced" scale.' of several of the cartridges 

th ir es ective brackets, -, mounted in line in e r p ' ' ‘ block 30. A high voltage terminaldnsulator l2 
~is.held'against the other side of the conductor forming the subject matter of this invention. 

. Figure 2 is a side elevation of the ?ourescent 
light unit and their cooperating bracket, on‘a 
larger scale, with parts in section, _ 
transformer with high and low voltage ter-‘ 
minals and cooperating with the adjacent ends 
of two cartridges. 
Figure .3 is a vertical cross section on line 8-4 

‘of Figure 2. . 

' showing’ the 
10 

2,476,866 
bestos washer 22 and a metal grounding shim 
24, grounded by wire l2d, Fig. 3, connecting it to 
grounding clamp l2a. Seated against this shim , 
is a high .voltage terminal insulator 26 for the 
high voitagelcbnductorf'lt, energized by its con 
nection to high voltage lead It of the trans 
former. 

bybolts 33 secured to an asbestos strip 33aand 
"is‘pro'vided'with a convex annular projecting in 

_ sulating plug 8|, having a hole 36 therein. 
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Figure 4 is a vertical cross section on line 1-4 ' 
01' Figure 2-. 
Figure 5 is ‘a vertical cross section on line of Figure 2. ' ‘ 

Figure 6 is a vertical cross section'on lineJ-l 
of Figure 2. ' _ ‘ 

Figure 7 is a vertical cross section on line 1-1-1 
oi'Figure 1. - ~ . = 

Figure-8 is a horizontal section on line 8-8 
of Figure 2. ' I a 

Figure 9 is an elevation of a half portion-of 
the ‘high voltage terminal insulator. 

Figure 10 is an elevation of the other ‘half 
portion of the high voltage terminal insulator. 

- Y Figure 11 is an elevation of the grounding shim. . 
Figure 12 is an elevation of the high voltage 

terminal. 
Figure 13 is a side view of the lighting cartridge. 
Referring now to these drawings, the fixture 

comprises a metal orplastic bracket 2, with bare 
or' painted or porcelain‘ enameled‘ surfaces, an 
c'hored to the cable box - in. embedded- ‘in the 
roof or walls of a tunnel, for example, by bolts 4. 
The housing, includes a box 6 for the trans 

former 8. A power cable 9 is connected to bolt 
‘"4 passing through a porcelain insulator llb, 

' being secured to box 6 by a_ screw llic passing 
through the insulator and engaging a securing 
washer llld on the inside of box 8. Bolt lta is 
connected to one lead I I of the primary of the 
transformer, the return lead It’ being connected‘ 
to a bolt similar to Na, also mounted in insulator 

. llb and in turn connected to a continuing por 
tion to of the power cable leading to the next 
adjacent ?xture. The power cables may be 
housed in‘ pipes ll. 7 - 
The low voltage or grounded lead 12 of the 

transformer is electrically connected to a clamp 
l2a,_the clamp being electrically connected1 to 
box 8, and carrying a grounding cable lZb, this 
grounding cable being secured to clamp Ila,‘ in 
electrical contact with cable box la. The cable 
box 20 is grounded in any convenient way,‘ as 
by connecting it to a bare grounding cable (not 
shown), extending along from one cable box to 
thenext. , ‘ ' _ ' 

The high voltage lead I3 01' the transformer is 
connected to the ?uorescent lamps; as will‘ be 
‘described below. 

The drawing shows: a series connection of the 
primaries of successive transformers as used in 
a series'system of power distribution, but the 
?xtures will operate likewise if the primaries of 
successive transformers are connected in paral 
lel in a multiple system of power distribution. 
The housing 2 also'includes an open-ended, 

horizontal chamber 16. This chamber has‘ an 
. inwardly extending annular rib 18 defining an 
opening ll; Seated against ?ange I8 is an as! 

so 

Seated against the other side of ?ange I8 is a 
grounding spring 40, secured to the outer end 
of which is a low voltage terminal cup 42 pro 
vided with a low voltage contact pin 44 anchored 
by nut 48. Spring 40 and cup 42 may be connected 
by wire “to grounding clamp l2a or otherwise , 
grounded, the low voltage of the secondary of 
the transformer being grounded, through no 
and I20, as already described. >- . 
" The lighting cartridge, for‘ quick connection 

_ and disconnection with the foregoing bracket, 
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will now be described. This lighting cartridge ' 
comprises a straight tubular jacket 50 of glass 
or other transparent or translucent material, 
within which is coaxially housed one or more 
?uorescent tubes 52, of the'hot or cold cathode 
type, having a single'electrode 54 at one end ' 
and a single electrode 56 at the other end of the 
container. Tubes 52 are positioned in their jacket 
by annular holders 58 and 60' at the ends of 
the jacketand by similar holders atthe connec 
tion point of two lamps when several lamps are 
used in series. , - . _ 

At the high voltage end, jacket 50 has threaded 
‘thereon a metal can 62 having a terminal flange 
14 for holding an insulating closure plug 66, 
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which has an annular ?ange for seating against 
the end of 50. ‘Closure plug 56 is recessed as at 
II to fit over, but in spaced relation with, pro 
jection N, to de?ne therebetween a drainage 
passage ‘[0 for water or cleaning solution. Closure 
plug 66 is provided with a high voltage elec 
trodepin 12,’ which connects the high voltage ' 
terminal 30 with terminal‘, 54 of the ?uorescent 
tube. ' ‘ 

At the low voltage end of thedighting cartridge, 
jacket 50 has threaded thereon a metal cap 14, 
having a terminal ?ange 1G for holding an in 
sulating closure plug ‘[8, which has an annular 
projection 80. Closure plug 18 is' centrally re 
cessed to receive the low voltagecontact pin 44, 
which bears against electrode 82 in the recess. 
Electrode 82, at its left end, engages with a 
threaded contact washer 84, in contact with con 
necting spring 86 which in turn is in contact 
with holder 60 which contacts with the electrode 
56 of the ?uorescent tube. 

It will be apparent that the low voltage con 
nections just described apply to a second jacket 
50 and light 52 of the next aligned lighting car 
tridge, and that the described connections are 
duplicated at the right hand end (not shown) 
of jacket 50 and light 52 shown at the right of 
Figure 2. "’ v ' 

It will be seen that to insert a lighting cartridge, 
the right hand end must be inserted in cup 42 

' and pushed to the right to compress spring 40 

76 

until the left hand end of the lighting cartridge 
has cleared’ the lower edge of cavity it after 
which the left hand end can be lifted and inserted h 

If, however, the left hand end' ‘ over plug .34. 
of the lighting cartridge was inserted first over 
plug 34 and an operator would hold his hand 

Conductor 28 terminates in contact‘ 
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over insulator ‘ll. his hand would not come 
in contact with electrode I! because of the pro 
jection 80 and therefore he would not complete 
the circuit oi-the lamps and be subjected to an 
electric shock. ‘ 

An accumulation of dust, carbon, moisture, etc, 
on the exterior of jacket ‘I of the light cartridge 
might form a conductive layer that would be 
dangerous to an operator grasping jacket 50 of 
the light cartridge for removing it. In order to 
avoid this. bracket 2 is- provided with a resilient 
grounding spring ll, anchored by screw 92, which 
bears against the metal cap 62 of the lighting 
cartridge, as shown at the right of Figure 2. Any 
stray voltage emanating from pin 12 over the 
surface of insulator 86 is thereby grounded. This 
spring is preferably made of phosphor-bronze. 
The described lighting cartridges are prefer 

ably mounted in a continuous straight line and 
two or more may be in series, as in Figure 1. 
In operation, with a lighting cartridge in oper 

ative position, as in Figure 2, a defective light 
may be quickly removed by an operator who 
grasps the cartridge, moves it to the right against 
spring ll, sumciently to disengage and clear the 
inter-?tting insulator 3| and 66, to clear the right 
hand end of cavity l6 and of course, breaking 
the high voltage connection between electrode 
12 and contact 30. The cartridge is then moved 
downwardly and pulled out of low voltage ter 
minal cup 42 and clear of the left hand edge 
of cavity it in the adjacent bracket. A new 
cartridge may be inserted by reversing these op 
erations. These operations may be performed 
in a few seconds, an important consideration in 
vehicular tunnels where tra?lc should vbe inter 
rupted for as short a time as possible. 
This quick change is made possible by the im 

proved lighting cartridge, comprising the jacket 
50, the ?uorescent tube mounted therein, and 
the contact electrodes at each end of the car 
tridge; it is also made possible by the improved 
bracket, built as described,_ to cooperate‘ with 
such improved lighting cartridge. ’ ' 

Lighting cartridges and brackets as described 
may be washed and cleaned by a pressure stream 
of cleaning solution and water, without danger 
of grounding through the stream. The right 
hand end of cavity l6 and the zig-zag passage 
10 impede the ?ow towards high voltage contact 
12 but any water or solution which may reach 
this contact will drain away. Any stray high 
voltage current is grounded by the grounding 
spring 80 and the grounded metal shim 24. 
With the cartridge of this invention, shown in 

its entirety in Fig. 13, the relatively fragile light 
tubes 52 are always protected by the heavier 
protecting jacket 50. The rigidity afforded by 
the heavier jacket 50 provides a cartridge of sub 

I stantial length, much longer than could be 
ospanned by an ordinary ?uorescent lamp; 
":single jacket 50 therefore carries several lamps 
'infline, as shown in Fig. 13. 

a 

A particularly important feature of the jacket 
' 50 is that it encloses an annular insulating body 
of air surrounding the lamps, serving to keep 
them relatively warm, which is especially valu 
able in winter, because the lighting effect of 
?uorescent lamps is greatly diminished at low 

_ temperatures. 

The cartridges of the present invention may be 
assembled in a straight line, to provide a cone 
tinuous line of light, from one end of a'tramc 
tunnel to the other; this is a distinct improvement 
over spaced lights, where the rapidly passing ve 
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hicles cause intermittent light and dark ?ashes 
as the vehicles pass by such lights; with the sub 
stantially continuous light aii'orded by this in 
vention, such light and dark ?ashes are elimi 
‘nated. Any moisture is drained away through 
passage ll. Any stray high voltage is grounded 
through end cap 62 and contact 90. 
With the unitary cartridge and cooperating 

fixture of the present invention, a defective or 
worn-out lamp may be very quickly replaced, - 
with a minimum of interruption to tra?lc, a fea 
ture of particular importance in a tra?lc tunnel. 
While the preferred embodiment of the inven 

tion has ‘been described in detail, it should be 
understood that the invention is not limited to 
the exact details shown, but may be carried out 
in other ways. 

I claim as my invention: 
1. A lighting cartridge for ?uorescent lamps, 

comprising a translucent tubular jacket, a clo 
sure plug of insulating material for each end of 
said jacket, a cap detachably secured to each 
end of said jacket, each can including means 
bearing against the outer peripheral portion of 
said plug, and cooperating with the end of said 
jacket, for holding said closure plug in place in 
the end of the jacket, each of said closure plugs 
being provided with an electrode passing there 
through, a tubular ?uorescent lamp mounted in 
said jacket, and electrodes in the ends of said 
?uorescent lamp in electrical contact with the 
electrodes in the plugs in the ends of the jackets, 
the whole constituting a unitary cartridge which 
may be handled and installed or removed as a 
unit in relation to a suitable ?xture. 

2. A lighting cartridge for ?uorescent lamps, 
comprising a translucent tubular jacket, a clo 
sure plug of insulating material for each end of 
said jacket, a cap detachably secured to each 
end of said jacket, each cap including means 
bearing against the outer peripheral portion of 
said plug, and cooperating with the end of said 
jacket, for holding said closure plug in place in 
the end of the jacket, one of said closure plugs 
being internally recessed in its outside face, an 
electrode passing through said recessed plug and 
positioned in said recess, an electrode passing 
through the other closure plug, a tubular flu 
orescent lamp mounted in said jacket, and elec 
trodes in the ends of the ?uorescent lamp in 
electrical contact with the electrodes in the jack 
et, the whole constituting a unitary cartridge 
which may be handled and installed or removed 
as a unit in relation to a suitable ?xture. _ 

3. In combination, a pair of horizontally dis 
posed, open-ended brackets, a high voltage ter 
minal positioned in each bracket, a low voltage 
terminal positioned in each bracket, spring means 
positioned in each bracket and cooperating with 
its low voltage terminal; lighting cartridges co 
operating with said brackets, each lighting car 
tridge comprising a translucent tubular jacket, 
a closure plug of insulating material for each 
end of said jacket, a cap detachably secured 
to each end of said jacket, each cap including 
means bearing‘ against the outer peripheral por 
tion of said closure plug and cooperating with 
the end of said jacket, for holding said closure 
plug in place in the end of the jacket, each 
of said closure plugs being provided with an elec 
trode passing therethrough, a tubular ?uorescent 
lamp mounted in said jacket, electrodes in the 
ends of said ?uorescent lamp in electrical contact 
with the electrodes in the plugs in the ends of 
the jacket, the whole constituting a unitary car 
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tridge which maybe handled and installed or 
removed as, a unit by" engaging or disengaging 
one end of saidcartridge with or from said spring 
means in' one bracket, said spring means normal 
ly serving to hold the other end of the cartridge 
in‘e‘ngageme'nt with‘ the high voltage terminal 
in the other bracket. ‘ 
‘ 4. The combination "as claimed in ' claim 3, - 
wherein the cap at the high voltage end of; said 
cart-ridgeis of‘ metal and wherein the adjacent‘ 
portion of the, bracket is provided with means 
contacting said metal can for grounding it. ‘ 

5;‘In combination, a pair of horizontally‘ dis 
posed, open-ended brackets, a recessed high volt 
age terminal in each bracket, a high voltage 
contact set within the recess of each bracket, a 
low voltage terminal positioned in each bracket, 
spring means positioned in each bracket and 
cooperating with its low voltage terminal; light 
ing cartridges cooperating with said brackets, 
each lighting cartridge comprising a vtranslucent 
tubular jacket, a closure plug‘ of insulatinglma 
terial for each end of said jacket, a cap detach 
ably secured to each end of said jacket, each 
cap including means bearing. against the outer 
peripheral portion ofsaid closure plug and‘coop 
erating with the end of 'said jacket, for holding 
said closure plug in place in the end of the jacket, 

Y one of said closure plugs being internally re 
cessed in its outside face, a ?rst electrode pass 
ing through said recessed plug and positioned in 
said recess, a second electrode passing through 

8 , 
the ‘electrodes in said closure"plugs,'the whole‘ 
constituting 'a unitary cartridge which may be 
handled and installed or removed as a unit by 
engaging or disengagingone end of said car 
tridge with or from said springymeans in said 
‘other bracket, said-spring means ‘normally serv 
ing to hold the electrode at the opposite end 

voi the tubular lamp in electrical'contact with 
the high voltage terminal in the other bracket. 
said convex portion of the high voltage terminal 
inter?tting withrthe concave portion of the clo 
sure plug at the high voltage end of the lamp, 

' said convex and concave portions when so inter 
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the other closure plug, a tubular ?uorescent lamp . 
‘ mounted in said jacket, electrodes in the ends 
of the ?uorescent lamp in electrical contact with 
the electrodes in the jacket, the whole constitut 

‘ ing a‘ unitary cartridge which may be handled 
and installed or removed as a unit by engaging 
or disengaging one end of said cartridge with 
or from said spring means in one bracket.~said 
spring means normally serving to hold said :first 
electrode of said cartridge in electrical contact 
with the recessed high voltage terminal in‘ the 
other bracket. L 

6. The combination as claimed in claim 5, 
wherein ‘the cap at the high voltage end of said 
cartridge 'is of metal and wherein the cooper 
ating portlon'of the bracket is provided'with 
means contacting said metal cap for grounding it. 

'7. In combination, ,a pair of horizontally dis 
posed, open-ended brackets, a high voltage ter 
minal, including a convex portion, positioned in 
one bracket, 2. low voltage terminal positioned in 
the other bracket, spring means positioned in said 
other bracket and cooperating with said low 
voltage terminal therein; a lighting cartridge 
comprising a translucent tubular jacket, a clo 
sure plug of insulating material ‘for the high‘ 
voltage end of said jacket, said closure plug hav 
ing a concave portion, a closure plug of insulat 
ing material for the low voltage end of said jacket, 
a cap detachablysecured to each end of ‘said 
jacket, each cap including means bearing against 
the outer peripheral portion of said closure plug 
and cooperating with the end of said jacket, for 
holding said closure plug in place in the end 'of 
the jacket, each of said closure plugs being pro 
vided with an electrode passing therethrough, a 
tubular ?uorescent lamp mounted in said jacket, 
electrodes in the end of the lamp in contact with 70‘ 
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‘within said jacket, each 

?tted being spaced apart to provide a drainage 
channel for moisture therebetween. 

8. The combination as claimed, in claim '7, 
wherein the cap at the high’ voltage end of the 
jacket is of metal and wherein the bracket is 
provided with means contacting said metal cap 
for grounding it. 

9. In combination, a pair of open-ended brack 
ets, high and low tension terminals carried by 
each bracket, each high tension terminal com 
prisingv a plug made of insulating material and 
having a convex portion provided with a recess; 
an electrodein said recess; lighting cartridges co 
operating with said'brackets, each cartridge in 
cluding a translucent jacket, a fluorescent tube 

jacket‘ being provided 
with an end closure plug of insulating material 
having a concave portion, an electrode positioned 
in the- concave portion of said closure plug, a 
cap, detachably secured to each end of said jack 
et, each cap including means bearing against the 
outer peripheral portion or said closure plug and 
cooperating with the end of said jacket, for =hold 
ing said closure plug in place in the end of the 

‘jacket, said convex and concave portions of said 
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plugs being adapted to ?t together in spaced re 
lation with their respective electrodes in contact, 
and when so inter?tted, to de?ne between them 
a passage for draining away any accumulated 
moisture. 

10. The combination as set forth in claim 9, 
wherein the cap holding the closure plug in place 
in the jacket is made ofmetal, and means car 
ried by each bracket, near its high tension ter 
Ema: and contacting said metal cap, for ground 
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