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This invention relates to lighting fixtures em 
ploying gaseous conduction lighting tubes and is 
directed to the production of lighting installa 
tions for large interior spaces, such as factory 
floors and general office spaces, which will pro 
Wide uniform, well distributed illumination with 
out glare by means of simple and relatively low 
cost fixtures which will operate for long periods 
of time at high efficiency and with a minimum 
of tube replacement. 

In the lighting of extended work areas it has 
been found that the efficiency of mechanics and 
office workers is materially enhanced by the pro 
vision of illumination which approaches the con 
ditions of natural daylight in the open. The 
ideal artificial illumination therefore, is that in 
which light reaches the working levels from all 
directions from above with no light emission 
area. Within view of such surface brilliance as to 
produce glare. 

It is an object of this invention to provide this 
desirable type of illumination by means of a 
fixture and tube combination which will pro 
Wide a grid coverage of an entire interior ceiling 
by evenly spaced runs of tubing making terminal 
contact in one or several straight narrow troughs 
with a minimum of mechanical construction and 
the complete elimination of high voltage wiring 
except for short connections from the trans 
formers to the first tubes in certainspecial cases. 
Areas of moderately large size may be easily 

covered by a single trough with its associated 
tubes, while very large areas may be covered 
by a number of such units, it being a further 
object hereof to produce an arrangement of low 
Woltage feeders, transformers, troughs and tubes 
which may be used to cover as extensive an area 
as desired With each transformer localized to its 
individual unit and substantially eliminating the 
high Voltage wiring. . 

It is known that the efficiency of gaseous con 
duction lighting tubes increases with the length 
of the individual tube, all other specifications 
being the same. This is due to the fact that 
the non-light producing losses take place mainly 
at the electrodes, and hence, the longer the tube 
the lower the proportionate loss. It is an object 
of this invention to provide fixtures utilizing 
tubes of considerable unit length and further to 
use tubes of simple form which may be easily 
built and handled and not liable to excessive 
breakage in normal use. 
Furthermore the life expectancy of such illu 

minants is also a function of conditions at the 
electrode which make for eventual depletion of 
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the gas content. These conditions are progres 
sive in nature once they have set in, but are 
greatly retarded if the initial volume of gas 
contained in the tube is sufficiently high. Tubes 
of the lengths which may be used in my fixtures 
may be expected to burn the normal numbers 
of hours per day for many years without replace 
ment except for such causes as accidental break 
age, because of the large Volume of gas Which 
they initially contain. 
Another object is to provide a fixture to Which 

the tubes may be readily Connected and discon 
nected and electrical connections between the 
tubes made by a simple slip sleeve fitting over the 
adjacent electrodes of serially related tubes. 
Another object of One form of the invention 

which is particularly adapted for the lighting of 
extensive factory floors is to provide a simple 
arrangement of trough and tubes eXposed to view 
below the ceiling with the bulky elements of the 
transformers installed above the ceiling or roof. 
A further object is to produce a fixture Which 

in disassembled form may be packaged in Com 
pact containers requiring little space in storage 
and shipping, but which makes up an extensive 
tube system when installed. - 

Additional objects of the invention will be ap 
parent from the following specification taken in 
connection with the drawings in which I show 
certain preferred embodiments thereof. In the 
drawings, the same reference numeral appearing 
in several views is to be taken as indicating the 
same or the equivalent part throughout. The 
invention is to be understood as not limited to 
the specific forms thereof shown, but as capable 
of numerous modifications under the Scope of 
the claims and embracing all substantial equiv 
alents of the terms thereof. 

Figure 1 is a bottom view of a fixture compris 
ing a single trough with tubes branching in two 
directions from it, with the transformer installed 
at one end of the trough. 

Figure 2 is a side elevation of the same as in 
dicated by the line 2-2 in Figure 1. 
Figure 3 is a sectional view of the same taken 

as indicated by the section line 3-3 in Figure 1. 
Figure 4 is a sectional view on an enlarged 

scale of a small section of the fixture taken as 
an elevation and indicated by the section line 
4-4 in Figure 1. Figure 5 is a view from above 
of this same portion of the fixture showing the 
slip sleeve connection between the tubes and is 
taken as indicated by the line 5-5 in Figure 2. 

Figure 6 is a plan view of a single tube. Fig 
ure 7 is a perspective view enlarged showing a 
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suitable flexible spring contact arrangement for 
the ends of the electrodes. Figure 8 is a per 
Spective view enlarged of One of the insulating 
Saddles for suppolting the ends of the tubes. 

Figure 9 is a bottom view of an installation 
of three troughs with tubes branching in both 
directions from each Such as might be used to ill 
luminate an extensive factory floor space, the 
transformers being installed above the roof and 
out of Sight in this view. 

Figure 10 is a sectional view of this installation 
through the ceiling and roof taken as indicated 
by the section line 0-fo in Figure 9. 

Figure 11 is a sectional view through the trans 
former installation. With its connection to the 
trough taken as indicated by the section line 
- in Figures 9 and 10. 
Figure 12 is a botton view of a fixture con 

prising a single trough with tubing branching 
from it in one direction only and with a Single 
curved tube completing the circuit from one end 
of the trough to the other So as to eliminate 
Wiring in the trough. 

In Figure 1 and its aSSociated Views I show a 
fixture comprising an elongated trough, indi 
cated by numeral which is mounted in position 
below the ceiling 2, a plurality of U-form gaseous 
discharge lighting tubes 3, 3, etc., which branch 
OutWard from the Sides. 4 and 5 of the trough in 
a grid formation covering the adjacent ceiling 
areas, the transformer 6 which is mounted to the 
Wall 8, the sliding sleeves 9, 9, etc., covering the 
junctions between the tube terminals, and the 
jumper connector le making contact between 
the ends of the tube series opposite to the trans 
former. The branches of the U-tubes rest in 
notches f, t , etc., along the upper edges of the 
sides and, in the preferred construction shown, 
Saddles of insulating material, indicated by 2, 
f2, etc., are positioned in these notches to form 
an insulating Support for each tube. These 
Saddles have grooves f3, shown in Figure 8 to 
position them in the notches and seats 4 to re 
ceive the tubes. The upper edges of the sides 
may be flanged between the saddles as indicated 
by 5 in Figure 5 for stiffening. 
The trough may be mounted from Wall to wall 

as shown in Figures 1 and 2 with the end oppo 
Site the transformer mounted direct to Wall 6, 
or by any other suitable means held in its proper 
position. In these views it is shown with addi 
tional ceiling Support from the brackets f and 
8. It may if desired, be supported entirely from 
the ceiling and be shortened clear of the walls 
with the transformer in any other desired po 
Sition. 
The Spacing of the trough from the ceiling is 

determined so as to give fairly uniform distribu 
tion of light over the ceiling to lower the surface 
brilliance and also to give free access to the 
sleeve connections within the trough through the 
Open Space along the top. 
The U-tubes are preferably unitary tubes al 

though they may be jointed tubes if desired. The 
expression “U-form gaseous conduction lighting 
tubes' as used in the claims is intended to cover 
a U-formation of a single or several tubes. The 
tubes, indicated by 3, 3, etc., have each two ter 
minal electrodes, indicated by 22 and 23 in Fig 
Ures 5 and 6, turned from each other and at 
right angles to the branches of the tube. Thus, 
as the tubes are positioned in series along the 
sides of the trough, adjacent terminals of ad 
jacent tubes are turned toward each other. Con 

0 

20 

30 

35 

2,357,057 
any suitable means. I prefer to use Some type 
of sliding Spring contact so that the tubes when 
inserted in position make automatic contact with 
each other. A suitable spring contact is shown 
in Figure 7. Here a metal ferrule 25 is cemented 
to the end of the tube and Soldered to the lead 
wire which extends through the Seal from the 
electrode 26. A coil spring 27 is soldered to the 
ferrule with the free end carrying the contact 
cap 28. 

Each of the junctions so formed is covered by 
an insulating slidable sleeve which may be slid 
back over one of the terminals to fully expose the 
other of any pair. These sleeves, indicated by 
9, 9, etc., may be of glass, porcelain or any other 
approved material. A Similar arrangement may 
conveniently be used to complete the connection 
between the ends 3 and 32 of the tWO lines of 
tubing and the terminals 33 and 34 of the trans 
former. The opposite ends of the lines of tubing 
may be connected together by a jumper connec 
tion of any suitable type. Here I have indicated 
by broken lines such a jumper to connecting the 
terminais 36 and 37. 
With this invention a very extensive work 

Space area can be covered. With tubing in uni 
form grid distribution with the minimum of 
mechanical construction and with little or no 
high tension wiring. In these views, no high 
tension wiring at all is used as the tubes make. 
direct contact with the transformer terminals 
and form the complete high voltage circuit in 
themselves. The entire installation when broken 
down goes into long and narrow packages which 
are easily handled. 
In the installation of the fixture, the trough 

is mounted in position and the transformer con 
nected through low tension leads in any approved 
manner to the service Wiring. Support brackets. 
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38, 38, etc., are mounted from the ceiling to hold 
the extreme ends of the U-tubes with as many 
intermediate brackets as may be desired. These 
SupportS may be quite simple, a plain rod, such 
as shown, sufficing. Generally, an insulator of 
glass or porcelain 39 is desirable, the tube being 
wired to it with soft copper wire according to 
accepted practice. 

In installing the tubes, they are set in place 
in the Saddles, or directly against the metal in 
the notches when saddles are not used, and the 
outer ends tied up to the support brackets. One 
of the electrodes of each junction pair is raised 
Sufficient to slide over it one of the sleeves 9. 
These electrodes are then droppd back in place 
in the Saddles and the sleeves slid over the junc 
tions to complete the installation. 
When a tube is removed for service, and an 

other is not immediately available, a simple jump 
er can be inserted in its place and the fixture 
continued in service without interruption. 
In Figure 5 I show an enlarged view looking 

down into the trough from above the fixture. On 
the left side of this figure two opposite junction 
pairs of terminals are shown with the sleeves 9 
in place insulating the junctions. On the right 
side I have shown two junction pairs with the 
Sleeves moved back over one terminal of each 
pair exposing the other terminals to permit of 
removal of the tubes. 

Figure 9 is a bottom view of an installation of 
three troughs with tubes branching from both 
Sides of each trough. Such an arrangement may 
be used to cover a very extensive factory work 
floor with additional units added to any desired 

tact is made between these paired, electrodes by 75 number. Figure 10 is a sectional view of such 

  



2,357,057 
an installation in which the transformers are po 
sitioned above the roof with the high-tension con 
nections from the transformers to the troughs 
passing down through conduits of insulating ma-. 
terial. 
As seen in the enlarged view of Figure 11, each 

transformer 40 is installed in a metal box 4 with 
its low tension leads 42 connected to the feeders 
in the conduit 43 through the conduit. 44. The 
high tension leads 45 from the terminals 46 pass 
down through the roof 47 and the ceiling 48 
through the jointed insulating conduit 49 to one 
end of the trough. A convenient terminal ar 
rangement for these leads is a simple elbow mem 
ber of glass 50 through which the leads are car 
ried to contact caps which make direct contact 
with the tubes. The junctions thus formed are 
protected by slidable sleeves in the same manner 
as the junctions between the tubes. 
Numerous other arrangements of the trans 

former may, of course, be used. For some types 
of installations the transformer may be located 
at the center of the trough and feed in both 
directions. The same details here given permit 
of all such modifications without departing from 
the purview of the invention. 
In Figure 12 I show a bottom view of an in 

stallation in which tubing branches from one side 
Only of the trough. In this construction I use 
a return tube 55 which completes the connection 
from the end 56 of the trough opposite to the 
position of the transformer thus eliminating the 
use of a high tension wire in the trough to com 
plete the circuit. 
Having thus described my invention, what I 

claim is: 
1. The combination with an interior ceiling of 

a lighting fixture comprising: an elongated open 
top trough suspended along and a short distance 
below the ceiling, said trough having a series of 
notches along the upper edges of each side there 
of, a series of elongated U-form gaseous conduc 
tion lighting tubes positioned along each side of 
said trough in grid formation covering the adja 
cent ceiling areas with the ends of the tubes 
resting in said notches and the terminals thereof 
within the trough, the two terminals of each of 
said tubes being turned from each other So that 
adjacent terminals of adjacent tubes are turned 
toward each other and make contact with each 
other at their ends through suitable contact 
means, a slidable insulating sleeve covering each 
of the junctions so formed of such length that 
it may be slid back over one of the terminals of 
the junction pair to fully expose the other ter 
minal to permit of ready renoval of individual 
tubes, additional ceiling suspension means Sup 
porting the outer ends of said tubes, a trans 
former at one end of the trough with its termi 
nals connected to the end terminals of the tube 
series so formed, and a cross connection between 
the end terminals of the tube series at the oppo 
site end of the trough. 

2. The combination with an interior ceiling of 
a lighting fixture comprising: an elongated open 
top trough suspended along and a short distance 
below said ceiling, said trough having a series of 
notches along the upper edges of each side there 
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of, a Saddle of insulating material positioned in 
each of said notches, each of said saddles having 
a slot opening to the upper end thereof for the 
reception of a branch of one of the lighting tubes 
below described, a series of elongated U-form gas 
eous conduction lighting tubes positioned along 
each side of said trough in grid formation cover 
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3. 
ing the adjacent ceiling areas with the ends of 
the tubes resting in said slots in said saddles and 
with the tube terminals within the trough, the 
two terminals of each of said tubes being turned 
from each other so that adjacent terminals of 
adjacent tubes are turned toward each other and 
make contact. With each other at their ends 
through suitable contact means, a slidable insu 
lating sleeve covering each of the junctions so 
formed of Such length that it may be slid back 
Over one of the terminals of the junction pair 
to fully expose the other terminal to permit of 
ready removal of individual tubes, additional ceil 
ing suspension means supporting the outer ends 
of said tubes, a transformer at one end of the 
trough with its terminals connected to the end 
terminals of the tube series so formed, and a 
cross connection between the end terminals of 
the tube series at the opposite end of the trough. 

3. The combination with an interior ceiling of 
a lighting fixture comprising: an elongated open 
top trough suspended along and a short distance 
below said ceiling, said trough having a series of 
notches along the upper edge of one side thereof, 
a series of elongated U-form gaseous conduction 
lighting tubes positioned along said trough in grid 
formation covering the adjacent ceiling area. With 
the ends of Said tubes resting in said notches and 
the terminals thereof within the trough, the two 
terminals of each of said tubes being turned from 
each other so that the adjacent terminals of ad 
jacent tubes are turned to each other and make 
contact With each other at their ends by suitable 
contact means, a slidable insulating sleeve cover 
ing each of the junctions so formed of such length 
that it may be slid back Over one of the termi 
nals of the junction pair to fully expose the other 
terminal to permit of ready removal of individual 
tubes, additional ceiling supports supporting the 
outer ends of said tubes, a transformer at one 
end of Said trough With one of its high voltage 
terminals connected to the corresponding end ter 
minal of the tube series so formed, and an addi 
tional elongated lighting tube extending from one 
end of said trough to the other end in a deco 
rative formation crossing the grid formation of 
the first said tubes with its ends similarly resting 
in notches along the corresponding side of said 
trough and its terminals within said trough, one 
of the terminals of the last said tube being con 
nected to the other high voltage terminal of said 
transformer and the other terminal of the last 
said tube being connected to the end terminal of 
the series of U-form tubes to complete the sec 
Ondary circuit of the assemblage. 

4. The combination with an interior ceiling of 
a lighting fixture comprising: an elongated open 
top trough suspended along and a short distance 
below said ceiling, said trough having a series of 
notches along the upper edge of one side thereof, 
a saddle of insulating material positioned in each 
of said notches, each of said saddles having a slot 
Opening to the upper end thereof for the recep 
tion of a branch of one of the lighting tubes below 
described, a Series of elongated U-form gaseous 
conduction lighting tubes positioned along said 
trough in grid formation covering the adjacent 
ceiling area with the ends of said tubes resting 
in said slots in said saddles and with the termi 
nals of said tubes within the trough, the two 
terminals of each of said tubes being turned from 
each other so that adjacent terminals of adja 
cent tubes are turned to each other and make 
contact with each other at their ends by suitable 
contact means, a slidable insulating sleeve cover 

  



4. 2,357,057 
ing each of the junctions so formed of such length 
that it may be slid back over one of the termi 
nals of the junction pair to fully expose the other 
terminal to permit of ready removal of individual 
tubes, additional ceiling suspension means sup 
porting the outer ends of said tubes, a trans 
former at one end of said trough with one of its 
high Voltage terminals connected to the corre 
sponding terminal of the tube. Series so formed, 
and an additional elongated lighting tube extend 
ing from one end of Said trough to the other 
end in a decorative formation crossing the grid 

formation of the first said tubes with its ends 
similarly resting in slots in saddles positioned in 
notches along the trough edge and its terminals 
Within said trough, one of the terminals of the 
last said tube being connected to the other high 
Woltage terminal of Said transformer and the 
other terminal of the last said tube being con 
nected to the end terminal of the series of U-form 
tubes to complete the secondary circuit of the 

10 assemblage. 
HAROLD RAY OWEN. 

  


