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Application March 17, 1953, Serial No. 342,904
‘ 3 Claims. (C1. 240—51.11)

This invention relates to systems of overhead lighting
fixtures or other types of fixtures or instrumentalities
which may be advantageously suspended in overhead posi-
tions, and more particularly to systems in which the over-
head fixtures may be lowered individually for cleaning,
lamp replacement or other maintenance.

‘The present invention may be applied generally to light-
ing systems having overhead lighting fixtures mounted at
" a considerable height. It is a difficult and dangerous job
to clean and maintain such: fixtures where a ladder is em-
ployed to reach the fixtures. In systems constructed in
accordance with the present invention, such maintenance
work will be greatly facilitated, since each fixture in the
system may be lowered individually to a point which may
easily be reached without using a ladder. In some re-
spects, the present invention may be regarded as an im-
provement upon the invention disclosed .and claimed in
my Patent No, 2,391,936, issued January 1, 1946.

One object of the present invention is to provide an

overhead fixture system having two flexible tension ele--

ments, such as cables or the like, whereby the fixtures of
the system may be lowered individually for maintenance
or the like. In this connection it is a further object of
the invention to provide a lowering device in which swing-
ing of the fixtures being lowered or raised will be mini-
mized and in which the fixtures may readily be kept level,
even'if one end of each fixture is considerably heavier
than the other end. :

Another object is to provide a cable-type lowering sys-
tem in which any one fixture of a series may be employed
as a.counterweight for any other fixture so that the fix-
tures may be individually lowered without employing
auxiliary counterweights or the like.

It is a further object of the invention to provide an’

-overhead fixtuire system in which a power-operated winch
is employed for paying cable means in and out and there-
by raising and lowering individual fixtures of the system.

In this connection it is another object to provide a system.

in which the power-operated winch may be lowered on
the cable means for maintenance work or the like. A
further object in this regard is to provide a lowering de-
vice having a power-operated winch which is so arranged
as to afford protection against undue tension or undue
slack in the cable means.’ ‘ ’

Another- object is to provide a fixture lowering sys-

tem comprising a. sectional overhead support ‘movably
mounted on an elongated track so that the installation of
. the support sections may be accomplished at a single point
adjacent one end of the track, the sections being moved
down the track as the installation work progresses.

It is a further object of the invention to provide a
lighting fixture system having fixtures which may be
shipped unassembled and which may be assembled at the
installation site by purely mechanical operations without
installing any electrical wiring in the fixtures themselves.

A further object is to provide a lighting fixture system.

which incorporates-a lowering device and in which: neces-
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sary overhead wiring may readily be installed, it being
unnecessary to install wiring in the individual fixtures at
the installation site. ‘ R

Another object is to provide a lighting fixture systém
comprising” vertically adjustable fixtures which may be
provided with one or more ballasts or reactors mounted
at one or both ends of each fixture so as to obviate any
need for electrical wiring extending between the ends of
the fixture. ) o

A further object is to provide a lighting fixture system
comprising vertically movable fluorescent-type fixtures ar-
ranged so that lamps may be changed only when the fix-
tures are in lowered position, the fixtures being supplied
with electrical power by plug-type connectors which are
automatically disconnected when the fixture is lowered, S0
that there can be no shock hazard in changing the lamps.
In this connection it is a further object of the invention
to provide fixtures having elements which serve to retain
the fluorescent lamps in the fixtures and which are re-
movable only when the fixtures are lowered. )

Further objects and advantages of the invention will _
appear from the following description of an illustrative
embodiment, taken with the accompanying drawings, in
which: o R

Figure 1 is a diagrammatic perspective view of an illus-
trative lighting fixture system constructed in accordance
with the invention.

Fig. 2 is a transverse sectional view of an overhead sup-
porting structure utilized in the fixture system of Fig. 1,
taken along a plane indicated by a line 2—32 in Fig. 6, a
portion of one of the fixtures being shown in a slightly
lowered position. ‘

Fig. 3 is a fragmentary transverse sectional view of a -
track utilized in the supporting structure of Fig. 2, the
view being taken along a plane indicated by a line 3—3
in Fig. 5. ) o : S

Fig. 4 is a perspective view of a clip employed to con-
nect adjacent sections of the track of Fig. 3. _

Fig. 5 is a longitudnal sectional view of a pair of ad-
jacent track sections; taken along a plane indicated by a
line 5—5in Fig. 3. =~ : :

Fig. 6 is a general side elevational view of a lighting
fixture which may be employed in the system - of Fig. 1,
the fixture being shown in slightly lowered relaticnship

“to the overhead supporting structure of Fig. 2.

Fig. 7 is a transverse vertical sectional view of the
fixture taken along a plane indicated by a line 7—7 in
Fig. 6. . o

Fig. 8 is an enlarged elevational view, partly in sec-
tion along a plane indicated by a line 8—8 in Fig, 7.

Fig. 9 is a ‘fragmentary horizontal sectional view of
the fixture taken along a plane indicated in Fig. 7 by a
line 9-—9, o . R o

Fig. 10 is an end elevational view of the fixture with a
lamp ballast removed to reveal certain constructional
details. . o :

Fig. 11 is a general perspective view of the lighting fix-
ture, a reflector element being shown in disengaged rela--
tion to the remainder of the fixture. e .

Fig. 12 is a longitudinal broken line sectional view of ;
the lighting fixture shown in its raised position and’ in
engagement with the overhead supporting structure, the
view being taken generally along a broken line 1212
in Fig. 13. ) R

. Fig. 13 is a transverse vertical sectional view- of ‘the -
fixture engaged with the overhead supporting structure;
the view being taken generally along a plane indicated
by line 13—13 in Fig. 12. :

‘Fig. 14 is an elevational view of a winch which may
be employed in the lighting fixture system of Fig. 1, cer-

tain details being shown in vertical section.:
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Fig. 15 is a fragmentary sectional view of a portion of
the winch, taken along a plane indicated by a line 15—15
in Fig. 14.

Fig. 16 is a circuit diagram showing the electrical
arrangement of the winch.

Fig. 17 is a circuit diagram of one of the lighting fix-
tures.

Fig. 18 is a fragmentary perspective view of a modi-
fied fixture construction.

Fig. 19 is a transverse vertical sectional view of another
modified fixture construction.

Fig. 20 is a transverse vertical sectional view of still
another modified fixture.

Fig. 21 is a diagrammatic view of a modified fixture
utilizing two lamp ballasts mounted at the opposite ends
of the fixture.

Fig. 22 is a diagrammatic view of another modified
fixture having a low voltage ballast.

Fig. 23 is a fragmentary, iransverse vertical sectional
view of the fixture of Fig. 22.

. Fig. 24 is a somewhat diagrammatic perspective view
of a modified arrangement for raising and lowering the
fixtures of the system.

Tig. 25 is a somewhat diagrammatic perspective view
of another modified arrangement whereby the fixtures may
be raised and lowered.

Tig. 26 is an enlarged fragmentary elevational view
showing a portion of the arrangement of Fig. 25.

Fig. 27 is an elevational sectional view of a modified
overhead supporting structure, the view being taken along
a plane indicated by a line 27—27 in Fig. 28.

Fig. 28 is a longitudinal vertical sectional view of the
modified supporting structure taken along a plane indi-
cated by a line 28—28 in Fig. 27.

Considered now in greater detail, Fig. 1 illustrates an
overhead fixture system comprising a plurality of fixtures
20a—20c adapted to be supported in overhead position
and to be lowered from this position for maintenance
work. While three fixtures are illustrated, any conven-
ient number may be employed in the system. As illus-
trated, the fixtures are lighting fixtures of the type adapted
to receive tubular fluorescent lamps, but it will be under-
stood that, in many respects, the invention is applicable
to other types of overhead fixtures and instrumentalities
and particularly to other types of lighting fixtures. For
example, the invention is applicable to the support of
false ceiling panels, light diffusing or reflecting panels,
electric fans or other electrical equipment.

Provision is made for raising and lowering the fixtures
20 to and from their normal overhead positions. For
this purpose the system is provided with suspension means
exemplified as comprising a pair of generally parallel,
flexible tension elements in the form of cables 22. Pref-
erably, the cables 22 comprise lengths of “airplane cable”
which is made of a large number of strands of very fine
alloy steel wire and thus is extremely strong and flexible.
To support the cables 22, the fixture system is provided
with overhead supporting means comprising a series of
overhead guides for each cable 22. In this instance the
guides take the form of pulleys 24 mounted on the ceil-
ing or other overhead support. The pulleys 24 are ar-
ranged in pairs so that the intermediate portions of each
cable 22 extending between the pulleys 24 of the respec-
tive pairs may be pulled down to form suspension loops
26 adapted to support the fixtures 20. To engage the
suspension loops 26, the fixtures 20 are provided with
cable guides in the form of pulleys 28. In the illus-
trated system, each fixture 29 is provided with two pulleys
28 engaging the respective cables 22, the respective pulleys
28 being mounted at the opposite ends of the fixture 29
so that each end will be supported by one of the cables
22. Tt will be noted that the spacing of the overhead
pulleys 24 is approximately the same as the diameter of
the fixture pulleys 28 so that the cable flights which make
up the suspension loops 26 will be nearly vertical when
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4
the fixtures 28 are lowered, as indicated in dotted lines
in Fig. 1.

Provision is made for paying the tension elements 22 in
and out so that the fixtures 20 may be raised and lowered.
For this purpose, the fixture system of Fig. 1 is provided
with a winch 3@ adapted to reel and unreel one end of
each of the cables 22, the other end of each cable being
anchored or dead-ended as indicated at 32. The iilus-
trated winch 3@ comprises a pair of reels or winding drums
34, one for each cable 2Z, mounted on a frame 35. A
reversible, selectively operable, electric motor 36 is em-
ployed to drive the drums 34 in common. As illustrated,
each drum 34 is mounted on a shaft 38 which carries a
worm gear 40. The motor 36 has a shaft 42 provided
with worms 44 which mesh with the respective worm
gears 40.

The illustrated winch 30 is normally disposed in an
overhead, out-of-way position, as shown in Figure 1.
However, provision is made for lowering the winch for
maintenance. In the illusirated system, the winch 36
is supported on the tension elements 22. For this pur-
pose, two extra pairs of the overhead pulleys 24 are
provided for the winch 30. Moreover, an extra set of
the fixture pulleys 28 is mounted on the winch 36 itself.
The respective tension elements or cables 22 run over
the overhead pulleys 24 and are looped under the extra
fixture pulleys 28 so that the winch 36, like the fixtures
20, is supported on suspension loops 26. After running
over the overhead pulleys 24, the cables 22 extend down-
wardly, in generally vertical flights 46, to the winding
drums 34.

Each of the winding drums 34 has a helical groove 48

(Fig. 15) in its periphery for receiving the successive

coils of the cable 22. To prevent the cable 22 from un-
winding from the drum 34 in the event that slack should

develop in the cable 22, a generally cylindrical shield

56 may be positicned in closely spaced relationship to
the periphery of each drum 34. An opening 52 is formed
in each of the shields 50 to permit passage of the cable
22.

Provision is made for selectively operating the electric
motor 36 in either direction. For this purpose the illus-
trative winch 30 is provided with a control rocker 54
(Fig. 14) mounted at its mid-point on a pivot 56 and
formed at its opposite ends with hooks 58 and 5% adapted
to be pulled downwardly with a suitable implement such
as a long hooked pole. As will appear in detail shortly,
the rocker 54 is adapted to operate a switching mecha-
nism 62 which may be so constructed that pulling the
hook 58 downwardly will reel in the cables 22, while
puiling the other hook 5% downwardly will unareel the
cables 22.

Provision is made for avoiding both excessive and in-
sufficient tension in the cables 22. To this end, the
system is provided with tension responsive devices 64
adapted to stop the motor 36 if the tension in the respec-
tive cables 22 deviates materially from its normal value.
As illustrated, each of the tension responsive devices 64
comprises a generally horizontal, longitudinally movable
rod or member 66 carrying a roller 68 engageable with
one side of the vertical flight 46 in one of the cables 22.
An abutment member 76 is mounted on the rod 66 ad-
jacent the roller to engage the other side of the cable 22
and thereby retain the cable 22 in engagement with the
roller 68. The rod 66 may be guided in an apertured
supporting member 72 mounted on the winch frame 35.
To bias the rod 66 longitudinally in one direction, a
compression spring 74 is interposed between supporting
member 72 and a stop nut 76 threaded onto the rod 66.
The spring 74 is adjusted so that the cable flight 46 will
normally be deflected somewhat from its vertical run
assuming that normal tension exists in the cable 22.
Any increase in the tension in the cable will tend to re-
duce the deflection in the flight 46 and thus draw the red
66 in one direction (to the right in Fig. 14) against the
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biasing action of the spring 74. Conversely, any reduc-

tion in the tension in the flight 46 below the normal
value will permit movement of the rod 66 in the other
direction, under the urging of the spring 74.

. An arrangement is provided to control the motor 36
in response to movement of the rod 66. As illustrated,
this arrangement comprises a generally vertical lever 78
pivoted at its upper end on the winch frame 35. The
lever 78 is pivotally connected to the rod 66 at a point
between the opposite ends of the lever..

Each of the levers 78 may be adapted to operate con-
trol means which may comprise a pair of switches 80
and 82 positioned on opposite sides of the lower end of
the lever 78. Movement of the lever 78 to the left
(Fig. 14) will operate the switch 80 while opposite move-

-ment of the lever 78 will operate the switch 82. Thus,
the switch 80 will be operated if the tension in the
cable 22 should decrease materially from ‘its normal
value, while the switch 82 will be operated by any mate-
rial increase in the tension in the cable 22.

. The drive motor 36 for the winch 20 may be of the
split phase type and thus may comprise two windings
84 and 85 (Fig. 16). It will -be understood that the
motor 36 may be reversed simply by reversing the rela-
tive polarities of the windings 84 and 85. Power for
operating the motor 36 may be obtained from a conven-
tional 110 volt alternating . current supply comprising
line wires 87 and 88. The winch 130 may be disengage-
ably connected to the line wires 87 and 88 by means
of separable connector elements comprising an overhead
supported receptacle 86 and a plug 89 on the winch 130.
The switching mechanism. 62 may comprise a pair of
normally open single pole switches 90 and 91 adapted to
be operated by the rocker 54. The arrangement may be
such that the switches 90 and 91 will be operated when
the hooks 59 and 58 are respectively pulled down. In
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order to control the direction of operation of the motor ;

36, the switching mechanism 62 may be provided with -

a reversing switch 93 adapted to reverse the relative
polarities of the windings 84 and 85. As illustrated, the
winding 85 will be connected in parallel with the winding
84 in one relative polarity when the hook 58 is pulled
down, and in the opposite. relative -polarity when the
hook 59 is pulled down. The arrangement may be such
that the winch 30 will tend to reel in the cables 22
when the hook 58 is pulled down, and unreel the cables
22 when the hook 59 is pulled down.

The -switches' 80, 82, 90 and 91 are connected so that
the motor 36 will be stopped in the event that a con-
dition of excessive or insufficient ‘tension develops in the
cables 22. However, the arrangement of these switches
is such that it will be possible to reverse the motor 36
after it has been stopped by the existence of excessive
or insufficient tension, so that the condition of abnormal
tension may readily be corrected. As shown, the line
wire 88 is connected directly to_one side of the winding
84 and is adapted to be connected through the reversing
switch' 93 to one side of the winding 85. The two
switches 80, which aré normally closed, are connected
-in series with the switch 90 to form a circuit extending
from the other line wire 87 to the other side of the wind-
ing 84, and thence through the reversing switch 93 to
the other side of the winding 85. The two switches 82,

also. normally closed, are connected in series with the °

switch 91 to form an alternate circuit .extending from
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the line wire 87 to the windings 84 and 85. ‘Thus, if--

the switch 91 is closed to run the motor 36 in: such a

direction as to reel in cable, and if one of the switches

82 should be opened in response to the existence of
excessive tension in one of the cables-22, the motor 36
miay be reversed to relieve the excessive tension simply
by opening the switch 90 and then closing the switch
91. Likewise, if the switch 90 is held closed and the
cables 22 are thereby unreeled to such an extent that
slack develops ‘in the cables 22, one or both of the
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switches 8¢ will be opened so as to stop the motor 36,
but the slack may be taken up simply by closing the
switch 96 so as to reverse the motor 36 and thus reel
in the cables 22. . ,

Provision is made for hanging the overhead fixture
system in such a manner as greatly to facilitate the erec-
tion of the system. In the present instance, the entire
overhead fixture system is supported on an overhead
track 96 (Fig. 2) in the form of an inverted sheet metal
channel having its lower edges formed into L-shaped
flanges 98 extending inwardly and then upwardly. The
track 96 may be secured to the ceiling or other overhead
support by means of suitable fasteners 100 such as’
screws, nails or concrete anchors.  To facilitate instal-
lation, the track 96 may be made in long sections so
that the fasteners 160 may be spaced relatively far apart.
In this way, the hanging of the track 96 will require
a minimum number of ladder settings. Because of their
channel shaped cross section, the sections of the track
96 will be light in weight yet relatively rigid. i

The adjacent sections of the track 9¢ may be joined
by means of U-shaped clips 102 (Figs. 3-5) disposed
in longitudinal, alined slots 104 formed in the ends of
the side walls of the track sections. The clips 102 may )
be secured to the track sections by means of bolts 106
or the like. The clips 102 assure absolute alinement
between the L-shaped flanges 98 on the adjacent sections
of the track 96.

Suspended on the track 96 is a tubular raceway 108
(Fig. 2) in the form of an inverted channel 116 closed
at the bottom by a removable cover 112. Hanger plates
114 are secured at frequent intervals to the top of the
raceway 108. The side edges of the hanger plates 114
are provided with inverted U-shaped flanges 116 adapted
to ride on the L-shaped flanges 98 on the track 6. The
raceway 108 may be made in sections of convenient
length. In erecting the raceway 108, the sections of the
raceway 108 may be slid successively onto the track 96
at one end. Each newly installed section of the race-
way 108 may be employed to push the previously installed
sections down the track 96 so that all of the sections of
the raceway 198 may be installed from a single ladder
setting at one end of the track 96. As will appear in
greater detail shortly, the necessary wiring for the light-
ing fixture system: may be installed in the successive
sections of the raceway 168 as they are added to the
track 96. The raceway 108 is installed on the track 96
before the fixtures 20 are put in place so that at this time
the raceway 188 is relatively light in weight and may
readily be pushed along the track 96. After the fixtures
20 are mounted on the raceway 198, their added weight
brevents subsequent movement of the raceway 108 along
the track 96. ’

The lighting fixture system. is provided with means for .
maintaining the fixtures 20 and the winch 130 in pre-
determined elevated positions relative to the raceway
108. 1In the illustrated system, the means for this pur-
pose comprise a plurality of interengageable guide ele-
ments, one set on the raceway 108 and another set on
the fixtures 26 and the winch 130. Thus, the raceway
168" is provided with a plurality of spaced generally

" vertical downwardly flaring guide sleeves 118 (Figs. 12

and 13) of generally rectangular cross’section. The
guide sleeves 118 extend upwardly .into the channel-
shaped track 96 through openings in the top of the race-
way 108, and also downwardly through openings in the
bottom cover 112. Mounted on the fixtures 20 and
winch 136 are upwardly tapering guide plugs 120 adapted
to be telescopically received in the guide sleeves 118.
The illustrated fixtures 20 and the winch 130 are pro-
vided with respective pairs of the guide plugs 120,
mounted on top of the fixtures. 20 and the winch 130,
adjacent their opposite ends. . Each guide sleeve 118 is
formed with a pair of pulley housings 122 projecting
‘longitudinally of the raceway 108 from the guide sleeve
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118. As shown, the overhead pulleys 24 are rotatably
mounted in the pulley housings 122.

Each of the illustrated guide plugs 120 comprises a
pair of channels 124 secured together in spaced, back-to-
back relation. The fixture and winch pulleys 28 are
rotatably mounted in the respective spaces between the
channels 124. The suspension locops 26 in the cables 22
extend downwardly from the pulleys 24 through the guide
sleeves 118 and under the pulleys 28. When the plugs
120 and the sleeves 118 are engaged, the cables 22 ex-
tend downwardly at an angle of about 45° between the
pulleys 28 and 24. The horizontal flights of the cables
22, extending between the guide sleeves 118, run above
the top of the raceway 168 inside the channel-shaped
track 96. In order to avoid contact between the two
cables 22, the guide sleeves 118 for the respective cables
22 are offset from the center of the raceway 108 toward
its opposite sides. In other words, the guide sleeves 118
are alternately staggered toward opposite sides of the
raceway 188. As will appear in greater detail shorily,
this arrangement has the additional advantage of pro-
viding ample space for the passage of electrical wiring
along the raceway 198.

Provision may be made in the system for releasably
securing or latching the fixtures 20 and the winch 136
in overhead positions. For this purpose, the illustrated
system may be provided with latching means comprising
a plurality of latches 126 (¥Fig. 13) mounted on the
respective guide plugs 124 and adapted to interlock
with the guide sleeves 118. However, for reasons to
appear below, the latches 125 may be omitted from the
fixture 28a nearest the winch 138, or some other single
one of the fixtures 28. As shown, each of the latches
126 is generally L-shaped and comprises an upwardly
extending leg 127 and a generally horizontal lower leg
129. TFormed on the upper leg 127 are a pair of alined
downwardly facing shoulders or lips 128 adapted to
engage inwardly projecting latch abutments or ears 139
struck out of one side of the guide sleeve 118. Each
of the channels 124 making up the guide plug 128 is pro-
vided with an outwardly bent generally horizental mount-
ing flange 132 whereby the guide plug 1z0 may be se-
cuared to the top of the winch 139 or lighting fixture 2.
The L-shaped latch 126 is hooked over the mounting
flange 132 on ome of the channels 124 so that the
upper leg 127 of the latch 126 will exiend upwardly
along the channel 124, while the lower leg 128 extends
generally horizontally underneath the plug member 128.
The latch 126 is biased into interlocking reiation with
the ears 139 by means of a compression coil spring 134
positioned around a screw 136 extending in a generally
vertical direction through generally alined openings in
the flange 132 and the bhorizontal leg 129 of the latch
$26. The screw 135 is provided with a head 138 dis-
posed above the flange 132 and a nut 148 located below
the horizontal leg 129 of the latch 126, The spring
134 is interposed between the head 138 of the screw
136 and the flange 132. It will be noted that the spring
134 and the screw 136 serve to retain the latch 128 on
the flange 132.

To release the latches 128, depending pull rods 142
may be connected to the horizontal legs 129 on the
latches. The pull rods 142 at the opposite ends of
the fixtures 20 and the winch 139 are joined by re-
spective horizontal release bars 144 having respective
centrally disposed, upwardly facing notches 146 adapted
to be engaged by a long hooked pole or other similar
releasing instrument. At the copposite ends of the fix-
tures 20 and the winch 138, the latches 126 may be dis-
posed on opposite sides of the staggered guide plugs 120
so that the pull rods 142 and release bars 144 will be
longitudinally alined and located on center relative to the
raceway 108 and the fixtures 26. This arrangement
also has the advantage of insuring that the fixtures 28
and the winch 130 will be held on an even keel by the
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latches 126, without substantial tilt from side to side.
As shown, the release bars 144 may be arranged to act
as light shields or deflectors, as well as latch-releasing
elements.

The detailed construction of the lighting fixtures 20
may be such as to facilitate assembly of the fixtures 20
and secure numerous operational advantages. Each fix-
ture 20 preferably includes two lamp socket units 150
and 151, mounted at the opposite ends of the fixture and
adapted to support the ends of tubular fluorescent lamps
$52. Bach of the illustrated fixtures will accommodate
two of the lamps 152. The lamp socket units 158 may
be joined together in spaced apart relation by means
comprising a shallow, rigid tie channel 154, bolted or
otherwise detachably secured to the socket units 150.
Thus, the fixture may readily be shipped unassembled.
As will appear in detail below, the fixture 20 may be
arranged so that assembly of the fixture 29 in the field
will involve only mechanical operations, all electrical con-
nections having been made within the socket units 150
and 151 in the course of their manufacture.

An inverted trough-shaped reflector 156 extends across
the top of the fixture 26 and Is detachably secured to the
lamp socket units 150 and 151 by means of suitable
fasteners 158 such as wing nuts or the like. It will be
apparent that the reflector may thus be unfastened and
lifted off the fixture 28 for cleaming. At both ends the
reflector 156 is provided with notches 160 to clear the
guide plugs 12§.

Each of the fixtures 26 is so arranged that the fluores-
cent lamps 152 will be retained in the lamp socket units
158 and 151 by the removable reflector 156. With this
arrangement, the lamps 152 cannot be removed from
the fixture 28 when the latter is in its elevated position.
To remove the reflector 156 or the lamps 152, it will be
necessary to lower the fixture 20. As will be clear
shortly, this wiil automatically break the electrical cir-
cuit to the fixture 20 so that there will be no shock
hazard in changing the lamps 152 or cleaning the re-
flector 156. In the illustrated conmstruction, each lamp
socket unit 150 or 151 is provided with a front plate
162 and a top plate 166 (Figs. 7 and 8). Formed in
the plates 162 and 166 are respective, alined upwardly
opening notches or slots 164 and forwardly opening
notches or slots 168 for receiving the ends of the tubular
lamps 152. The notches 164 and 168 define recesses
169 adapted to receive the lamps 152. The lamps 152
actually rest in notches 17¢ formed in a horizontal in-
sulating plate 372 mounted inside each socket unit 150
or 151. The width of the notches 17§ is made smaller
than the diameter of the lamps 152 so that the lamps will
rest in the notches 179 without passing through. The
illustrated lamps 152 are of the conventional! type hav-
ing a pair of filament terminal pins 174 at each end.
Spring contacts 176 are mounted on the insulating plate
172 to engage the pins 174. As shown, the contacts
176 are provided with hooked end portions 178 adapted
to support the pins 174. To insure proper alinement
between the pins 74 and the hooked portions 178, a
generally vertical insulating guide plate 189 is interposed

between the spring contacts 176 and the lamps 152. -

Formed in the plate 189 are upwardly opening, V-shaped
guide notches 182 converging downwardly toward the
hooked end portions 178 of the spring contacts 176.
The notches 182 serve to guide the pins 174 downwardly
into the proper relationship with the spring contacts 176
when the lamps 152 are installed.

The lamps 152 are retained in the lamp socket units
158 and 151 by means of downwardly extending, V-
shaped projections 184 (Fig. 7) formed on the reflector
156 and adapted to engage the ends of the lamps 152.
The weight of the reflector 156 serves to press the lamps
downwardly into engagement with the insulating plate
172 and thus insure positive electrical contact between
the pins 174 and the spring contacts 176.

ey
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* Provision is made for supplying ele'ctricalvpowerrto
operate the lamps 152. For this purpose, each of the
illustrated fixtures 20 is provided with a ballast 186 (Fig.

12) mounted at ome end of the fixture 20 on the lamp

socket unit 150. Mounted on the ballast 186 is a two-
contact electrical plug 188 adapted to engage a corre-
sponding receptacle 19¢ mounted on the raceway 108.

The receptacle 199 may be connected to the line wires

87 and 88 of the 110 volt alternating -current supply.
As shown in Fig. 12, the line wires 87 and 88 may extend
inside the raceway 108 between the successive receptacles
190 for the various fixtures 20. A plurality of pairs of
line wires may be utilized, if desired, in order that the
fixtures 20 may be divided into a plurality of groups
under the control of separate switches. Fig. 2 clearly
indicates that the off-center arrangement of the guide

sleeves 118 provides ample space for threading the lineb

wires 87 and 88 through the raceway 108.

In order to facilitate assembly of the ballast 186 and
the lamp socket unit 156, the ballast 186 may be mounted
on the lamp socket unit 150 by means of z separable
hinge 191 (Fig. 12) comprising interengageable hooked
elements 192 and 193 secured to the lower portions of
the ballast 286 and the lamp socket unit 159, respective-
ly: * Suitable fasteners 196, such as bolts or the like, may
be provided to secure the upper portion of the ballast
186 to the lamp socket unit 150. Thus, the ballast 186
may be detached by removing the fasteners 196, swing-
ing the ballast 186 downwardly about the hinge 191,
and finally separating the hooked elements 192 and 193.

‘The:ballast 186 may be connected electrically to the
lamps 152 by means of a pair of separable electrical con-

nectors 198, which may include respective button con-

tacts 260 mounted on the ballast 186 and spring con- .

tacts 202 mounted on.the horizontal insulating plate 172
and: electrically connected to the spring contacts 176.
The spring contacts 202 are normally flexed when the
ballast 186 is in place on the lamp socket unit 159, so
that positive electrical connections between the ballast
186 and the lamps 152 are assured. The separable con-
nectors ‘198 eliminate any need for wiring between the
ballast 186 and the lamp socket unit 150,

At the end of the fixture 28 opposite from the ballast
186, the lamp socket unit 151 is provided with an up-

wardly projecting two-prong plug 264 for connecting the -

opposite-ends of the lamps 152 to the alternating current

supply. ‘The plug 204 is adapted to engage a correspond-

ing receptacle 206 mounted on the raceway 108 and
connected to the line wires 87 and 88.
The: arrangement of the fixture 20 may be such as

voltage terminals 212 and 213 connected to the plug 188

and thence by means of the receptacle 190 ‘to the line .
wires 87 and 88. The auto-transformer may have high

voltage terminals 214 and 215 which may be connected
by means of the separable connectors 198 io one ter-
minal pin 174 at one end of each lamp 152." One ter-
minal pin 174 at the other end of each lamp 152 may be
connected to the plug 204 and thence through the re-

ceptacle 208 to the line wires 88 and 87 respectively. .

Thus, the necessary connections between the opposite
ends of the lamps 152 are made through the line wires
87 and 88 in the raceway 168, rather than by means of
wiring on the fixture 20 itself. In this way the fixture
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lamp socket units 150 and 151. As shown in Fig. 17,
the ballast 186 may be of the high voltage type, compris-
ing a step-up auto-transformer 21¢ having a pair of low
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20 'may be shipped knocked-down and ‘assembled in the )

field, without installing any wiring in the fixture 20.-

‘While the operation of the lighting fixture system:

shown in Figs. 1-17 will be clear from the foregoing
description, it. may be well to summarize the operation

briefly.- When any or all of the fixtures 20 are to be

lowered for cleaning of other maintenance, the winch
30.is set into operation by pulling dowanwardly on the

70

75

_ ... 10 , '
hook 59 with a long hooked pole or other suitable hand
tool.. This will close the switch 90 and thus supply
power to the motor 36 through the normally closed safety
switches 80. At the same time,: thé reversing - switch
93 will be operated'in a direction such that the winch 30
will pay out the cables 22. This will result in the lowers
ing of the first fixture 20a. The latches 126 on the other
fixtures 20 will hold them in their overhead positions
adjacent the raceway 108, '

- The fixture 264 will be lowered to a point within easy
reach of the operator at the floor level. The operator
may stop the winch 3¢ either by removing the pole from
the hook 59 or by catching the fixture 202 in his arms.
Catching the fixture 20 and 20z will relieve the tension in
the cables 22 so that the tension responsive  member
66 will be free to move to the left (Fig. 14) under the
biasing action of the springs 74. This will open the
safety switches 80 and thereby disconnect the motor 36
from its electrical power supply. It will be apparent
that the operator may accurately and readily control the
position to which the first fixture 20a is lowered. As will
appear below, the lowered position of the first fixture
20a will also - determine the level to which the other
fixtures 26 will be lowered.,

" After the first fixture 20z has been Jlowered, it will
serve as a counterweight for lowering any other fixture
20. - For example, the fixture 20b may be lowered by
pulling down on its release bar 144 with the hooked:
pole, so as to release the latches 126, Initially, the fixture
will drop slightly, but the weight of the fixture 205 will
then be taken up by the cables 22. The initial drop will
be sufficient to give a positive indication that the latches
126 have been released, but will not be unduly abrupt,
inasmuch as the cables 22 extend downwardly at a fairly
steep angle between the overhead pulleys 24 and the fix-.
ture pulleys 28, even when thé fixture 205 is in its fully
elevated position. 'The hooked pole may be utilized to
pull the second fixture 205 downwardly to the floor level.
This will raise the first fixture 204 to its fully elevated
position. ' :

After the second fixture 205 has been cleaned and
serviced, the third fixture 20¢ may be lowered by pulling
downwardly on its release bar 144. ‘This will raise the.
second fixture 20b toward its elevated position. ‘While

. the second fixture 20b is being raised, it may be leveled

by manipulating the third fixture 20c. It will be under-
stood that pulling downwardly on one end of the third
fixture 20c will exert extra tension on one of the cables
22 and thereby raise the corresponding end of the second

“fixture 28b. The second fixture 205 may be latched
_in its overhead position by pulling downwardly with

extra force on the third fixture 20c. - i
- Once the first fixture 204 has been lowered, any other
fixture 20 may be lowered by releasing its latches 126

-and pulling it downwardly to the floor level with the

hooked: pole. * This will raise the first fixture 20q which
will serve as a counterweight. If the fixture 20 being
lowered is remote from the first fixture 20q, the cables 22
will have to be pulled around the pulleys 24 and 28 for

-the various intermediate fixtures 20, However, this may

readily be done, because of the extreme flexibility of the
airplane type cables 22, even though the cables run’
downwardly and then upwardly around the fixture pulleys
28 at angles of about 45°. o i

It will be evident that any fixture 20, once lowered,
may be employed as a counterweight for lowering any one
of the other fixtures 20. ' When all of the desired fixtures
26 have been successively lowered and serviced, the last
one to be lowered may be raised by eans of the winch
30. The winch 30-will reel in the cables 22 if the hook
58 is pulled down by means of the hooked pole. This
will close the switch 91 and thus apply power to ‘the
motor 36 through the safety -switches ‘82. ~ The winch
39 will.draw up the cables 22 tightly enough to latch -
the fixture 20 in its fully elevated position; assuming that”’
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one of the fixtures 20 other than the first fixture 20 is
being raised. Since the first fixture 20a is not provided
with latches, it will merely be raised to its fully elevated
position and held in place adjacent the raceway 108 by
the tension in the cables 22. If the switch 91 is not
immediately opened after the fixture being raised has
reached its fully elevated position, continued operation
of the winch 36 will result in an increase in the tension in
the cables 22. As a result, one or both of the tension
responsive members 66 will be pulled to the right (Fig.
14) against the biasing action of the spring 74. This
will open one or both of the safety switches 82 and there-
by stop the motor 36. Breakage of the cables 22 will
thereby be avoided. Although the motor 36 will not again
run in a direction such as to reel in the cables, until the
tension in the cables is reduced, the motor may be op-
erated in the opposite direction merely by pulling down
on the hook 59, which will close the switch $0 and
supply power to the motor through the normally closed
switches 88.

Relatively heavy lighting fixtures 20 may be employed
in the system because each of the fixtures 29 is carried
by two separate cables. Moreover, the provision of the
two cables 22 affords an extra measure of safety, inas-
much as one of the cables will prevent any of the fixtures
20 from falling if the other cable 22 should break. The
provision of two separate cables 22, having respective sus-
pension loops 26 supporting the individual fixtures 29,
tends to minimize swinging of the fixtures while they
are being raised or lowered. Since the opposite ends of
the fixtures 29 are supported separately, the fixtures need
not be in balance. Thus, in the illustrated fixtures 29,
the ballast 186 at one end of the fixture will tend to make
that end considerably heavier than the other. Never-
theless, the fixtures 20 can be elevated and lowered
without appreciable tipping since the heavy and light
ends of all the fixtures are supported by separate cable
systems.

Occasionally, it will be desirable to lower the winch
39 for maintenance. When this is to be done, the first
step will be to lower the first fixture 284 by paying out
the cable 22 from the winch 39. Another fixture 29,
such as the second fixture 26, may then be lowered by
releasing its latches 126 and paying out additional cable
from the winch 36. The second fixture 200 need be
lowered only halfway. After these preliminary opera-
tions, the winch 36 may be lowered by pulling down on
its release bar 144 with the hooked pole. This will re-
lease the latches 126 on the winch 30, whereupon the
winch may be pulled down to the floor level. The two
fixtures 28a and 28b will act as counterweights for the
winch 3¢ and will be raised by the downward movement
of the winch. Since the winch 30 is supported by three
flights of each cable 22, while each of the two fixtures
28a and 29b is supported by two flights, it will be under-
stood that the weight of the winch should be made fifty
percent greater than the weight of each fixture 20. Low-
ering the winch 39 will disengage the plug 8% from the
receptacle 86 and thereby disconnect the winch 3¢ from
the power line wires 87 and 88. Thus, there will be no
shock hazard in servicing the winch 3. If it is desired
to operate the winch 30 for testing purposes while it is
lowered, the winch may readily be supplied with power
by means of an extension cord.

When one of the fixtures 2§ has been lowered, the
reflector 156 may be removed for cleaning by unscrew-
ing the wing nitts 158 and lifting the reflector away from
the tie channel 154 and the lamp socket units 150 and
151. With the reflector 156 removed, the fluorescent
lamps 152 may be lifted freely out of the lamp socket
units 139 and 151, New lamps 152 may be installed
simply by laying the lamps in the fixture 28. The
notches 182 in the plates 180 will guide the contact pins
174 of the lamps 152 into- the proper contacting rela-
tion with the spring contacts 176. When the reflector
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156 is replaced, it will press the lamps 152 downwardly
and thereby flex the spring contacts 176 to insure posi-
tive electrical contact. The lamps will rest in the notches
170 formed in the plate 172.

It will be evident that the reflector 156 may not be
lifted off the fixture 28 when the latter is in its fully
elevated position adjacent the raceway 108. Thus, it
will be impossible to remove the lamps 152 when the
fixture 28 is elevated. The shock hazard which would
be attendant upon such removal of the lamps 152 is
thereby avoided. When the fixture 20 is jowered for
servicing, the plugs 188 and 284 are automatically dis-~
engaged from the recepiacles 19¢ and 206 so that the
reflector 156 and the lamps 152 may be removed with-
out any shock hazard.

When each of the fixtures 26 is raised, the interengag-
ing guide sleeves 118 and guide plugs 120 will accurately
position the fixture relative to the raceway 108, so that
the electrical plugs 188 and 204 will readily be reengaged
with the receptacles 198 and 2866.

Fig. 18 shows a modified fixture 220 in which the lamp
socket units 150 and 151 are joined in spaced apart rela-
tion by means of a rigid “egg crate” type louver panel
221 mounted below the fluorescent lamps 152 in a posi-
tion to diffuse the light from the lamps and to shield the
lamps from direct view. By providing the panel 221,
the tie channel 154 employed in the embodiment of
Figs. 1-17 may be eliminated.

Fig. 19 illustrates another modified fixture 222 in
which the lamp socket units 150 and 151 are connected
together by means of downwardly flanged reflector ele-
ments 223 overhanging the opposite sides of the lamp
socket units. The reflector elements 223 may be bolted
or otherwise secured to the socket units 15¢ and 153.
To retain the lamps 152 in the socket units 150 and
151, the modification of Fig. 19 is provided with a de-
tachable reflector panel 224 adapted to cover the top of
the fixture and thereby close the notches 164 in the front
panel 162 of the socket units 150 and 151. The panel
224 may not be removed when the fixture 222 is fully
elevated, but may readily be removed for cleaning and
lamp replacement when the fixture is lowered.

Fig. 20 illustrates stifl another modified fixture 23¢
in which the lamp socket units 15¢ and 151 are con-
nected together by means of a central, horizontal re-
flector panel 232 extending longitudinally between the
socket units. On either side of the fixture 236, down-
wardly flanged reflector elements 234 are connected to
the edges of the reflector panel 232 by means of hinges
236. The flanged reflector elements 234 are arranged so
as normally to cover the slots 164 and thereby retain the
lamps 152 in the socket units 15¢ and 151. For press-
ing the lamps downwardly, the clements 234 are provided
with downwardly extending V-shaped projections 238.

When the lamps 152 are to be changed, the flanged re-.

flector elements 234 may be swung upwardly on the

hinges 236 to the position indicated in dotted lines in .

Fig. 20. This will uncover the slots 164 so that the
lamps 152 may readily be lifted out of the socket units
150 and 151. It will be evident that the hinged ele-
ments 234 may not be fully raised when the fixture 23¢
is in its elevated position adjacent the raceway 168. Con-
sequently, the fixture 238 must be lowered to remove the
lamps 152, and all danger of electrical shock is thereby
eliminated.

Fig. 21 illustrates a modified fixture 240 which may
employ two of the lamp socket units 150 at the opposite
ends of the fixture. Each lamp socket unit 15¢ may be
provided with a high voltage lamp ballast 242, which
may be mounted on the socket unit in the same manner
as the ballast 186 of Figs. 1-17. Mounted on each bal-

last 242 is a plug 244 adapted to engage a receptacle 246:

mounted on the raceway 108 and connected to the power
line wires 87 and 88. Each ballast 242 comprises an

auto-transformer 246 having a high voltage end terminal -

g
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247, a low voltage end terminal 248 and a tap 249. The
taps 249 on both auto-transformers 246 are connected
to the same line wire, illustrated as the wire 87. The
opposite ends of éach lamp 152 are connected respec-
tively to. the high voltage end terminal 247 on one auto-
transformer 246 and the low voltage end terminal 248
on the other auto-fransformer 246, The connections be-
tween the ballasts' 242 and the lamp socket units 150
may be made by the separable electrical connectors 198,
asin the embodiment of Figs. 1-17. .

It will be apparent that all necessary connections be-
tween the ends of the lamps 152 are made through the
line wires 87 and- 88 in the raceway 108. In ‘this way
there is no need for wiring extending between the op-
posite ends of the lamps 152 on the fixture 240.

Figs. 22 and 23 illustrate a modified fixture 250 utiliz-
ing a low voltage ballast 251 which may be of conven-
tional construction, The ballast 251 may be mounted
on the lamp socket unit 150 in a manner similar to the
mounting of the ballast 186 in the embodiment of Figs.

~17. Connections between the ballast 251 and the line
wires 87 and 88 may be established by means of the plug
188 and the socket 190, which may be mounted on the
ballast and the raceway 108, respectively. To energize
the filaments in the lamps 152 so that the lamps may be
started with a comparatively low voltage, the ballast 251
may be provided with four pairs of terminals 252, 253,
254 and 255, two pairs of the terminals being provided
for each lamp 152. The terminals 252 and 254 may be
connected to the spring contacts 176 on the lamp socket
unit 150 and thence to the filament terminal pins 174 on
the near ends of the respective lamps 152. By means
of two pairs of wires 256 extending along the tie channel
154, the terminals 253 and 255 may be connected to the
spring contacts 174 on the lamp socket unit 151 and
thence to the filament terminal pins 174 on the remote
ends of the lamps 152. As shown in Fig. 23, there is
ample space in the tie channel 154 for threading the
wires 256 and 257 from one end of the fixture 250 to
the other.

Fig. 24 shows a modified arrangement for reeling the
cables 22 in and out and thereby raising and lowering
the fixtures 20.. The illustrated arrangement comprises a
winch 260.including a winding drum 262 adapted to reel
both of the cables 22. The winding drum 262 may be
mounted near the floor level and may be operated by
means of a hand crank 264. Overhead pulleys 266 are
provided to bring the cables 22 downwardly to the wind-
ing drum 262. To.prevent the cables 22 from being
accidentally unwound from the winch 260, the winding
drum 262 is provided with a ratchet wheel 268 engage-
able by a pivoted ratchet 270 which is biased against
the ratchet wheel by means of a weight 272.

To lower the first fixture 20a, the ratchet 270 may be -

released by lifting the weight 272 manually.. The cables
22 may then be payed out the desired amount by rotat-
ing the drum 262 with the hand crank 264. Further
paying out of the cables 22 may then be prevented by
re-engaging the ratchet 270 with the ratchet wheel 268,
The fixture 20a may again be raised to its fully elevated
position by turning the hand crank 264 in the requisite
direction (counterclockwise in Fig. 22).

Another modified arrangement for paying the cables
22 in and out is shown in Figs. 25 and 26. In this
arrangement,. each of the cables 22 is pulled down-
wardly between two overhead pulleys 276 so as to form
a suspension loop 278. Supported on the suspension loops
278 are respective sheaves 280 mounted on a sheave
block 282, which is adapted to support a detachable,
portable counterweight 284. The ends of the cables 22
are anchored, as indicated at 286.

Provision is made for releasably anchoring the sheave

block 282 in a position adjacent the floor level so that
the counterweight 284 may be detached. For this pur-
pose, the illustrated arrangement comprises a fixed hori-
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zontal -post- 288 which may be mounted on a wall of
othér- suitable support. ‘A -downwardly extending U-
shaped member 290 is mounted on the sheave block 282
and is adapted to be hooked onto the post 288, Formed
on the post 288 is an:enlarged head 292 for retaining
the U-shaped member 290 on the post.  In order to lock:
the U-shaped member 290 on the post 288 against acci-
dental removal, the U-shaped member 290 may be pro-
vided with & pair of pivoted jaws 294 adapted to grip
the post 288." Springs 296 are provided to urge the jaws
294 into gripping engagement with the post 288. Formed
on the jaws 294 are respective laterally extending hooked
arms 298 adapted to support the counterweight 284, which
may be provided with a pair of hooks 300 for engaging
the hooked arms 298. When the counterweight 284 is
hooked onto the arms 288, they will be swung downward-
ly, and the jaws 294 will thereby be opened so that the
sheave block 282 may then be unhooked from the post
288. Any one of the fixtures 20 may then be pulled
down, and the counterweight 284 will thereby be raised.
A cable 302 may be attached to the counterweight 284
so that the latter may readily be pulled down when the
fixture 20 is again to be raised to its normal position ad-
jacent the raceway 108. :

Figs. 27 and 28 illustrate a modified arrangement in
which the guide sleeves 118 are arranged on center in
the raceway 108. = Provision is made for carrying each
of the cables 22 around alternate guide sleeves 118 and

“alternate sets of the overhead pulleys 24.  In the illus-

trated arrangement, respective guides 304 are positioned
above the overhead pulleys 24 to support one of the cables
22, the other of the cables 22 being threaded over the
pulleys 24 and under the associated fixture pulley 28.
As shown, the guides 304 take the form of rivets or the
like extending across the tops of the pulley housings 122.
With the illustrated construction, the two cables 22 may

" be in vertical alinement, rather than offset as in the em-
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bodiment of Figs. 1-17. It will be understood that the
cables 22 will cross each other and rub slightly at a
point midway between adjacent guide sleeves 118, as
shown at 306, but this slight rubbing contact between the
cables will not interfere materially with the operation of
the cable system. It will be evident from Fig. 27 that
ample space is afforded on both sides of the guide sleeves
118 for threading electrical wiring through the race-
way 108.

Although particular preferred embodiments of ‘the in-
vention have been shown and described in some detail,
there is no intention to thereby limit the invention to such
embodiments, but, on the other hand, the appended
claims are intended to cover all modifications and alterna-
tive - constructions within the spirit and scope of the
invention as expressed in the appended claims,

I claim as my invention:

1. A lighting fixture for receiving elongated tubular
fluorescent lamps, comprising in combination, a pair of
lamp- socket units. for engaging the opposite ends of the
lamps, an elongated member for supporting said socket
units in spaced relation, a lamp ballast mounted at one
end of said fixture on one of said lamp socket units,
means for supplying electrical power to said ballast, and
means for completely electrically connecting said ballast
to said one socket unit, said means being wholly carried
by said ballast and socket unit.

2. A lighting fixture for elongated tubular fluorescent
lamps, comprising in combination, an elongated support-
ing member, first ‘and second lamp socket units mounted
on the opposite ends of said member for receiving the
ends of the fluorescent lamps, a lamp ballast, means. for
mounting said ballast on said first lamp socket unit at
one end of said fixture, a pair of separable electrical con-
nector elements for electrically interconnecting said bal-
last and said first socket unit and connecting the ballast
to a primary source of power required to operate the
fixture, and a second pair of separable electrical con-
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nector elements for electrically connecting said second
socket unit through said primary source of power to said
ballast unit.

3. A lighting fixture for elongated tubular fluorescent
lamps, comprising in combination, an elongated member,
a pair of lamp socket units mounted on the opposite ends
of said member for receiving the ends of the fluorescent
lamps, 2 lamp bailast mounted on one of said socket
units at one end of said fixture, a plurality of spring con-
tacts for establishing disengageable electrical connections
between said ballast and said one socket unit, and sep-
arable electrical connectors adjacent both of said socket
units for establishing electrical connection to said ballast.
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