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I. INTRODUCTION

Recently in California, slipfitter mounting hardware on some
bridge-mounted luminaires has failed. This hardware attaches
luminaire heads to the ends of mast arms on lighting standards.
The cause of these failures appears to be excessive
traffic-induced vertical vibrations originating in flexible
bridge decks which are transmitted into lighting standards that
are mounted on a bridge barrier near the center of a span. The
vibration in the bridge deck excites the base of the lighting
standard structure in the vertical direction, and causes a
vertical whipping action to be transferred into the mast arm and
luminaire. As no failures of luminaires installed on
ground-mounted lighting standards have been reported, it is
supposed that the horizontal wind loading to which luminaires on
ground-mounted lighting standards are subjected, is much less
damaging and not critical.

During the 1983-84 winter, District 3 Maintenance reported
seven ITT (now "American Electric™) luminaire failures in the
elevated sections of I-5 between Richards Blvd. and Business 80
interchange in Sacramento. Occasionally catastrophic fatigue
failure resulted when the slipfitter bolts fractured. Fatigue of
the bolts was caused primarily by repeated stress from
traffic-induced vibrations that occurred over a 6 to 12 month
period. Wind-induced vibration has not caused luminaire failures
when lighting standards have been ground-mounted, and wind loads
probably have a minimal effect on bridge-mounted luminaires.
Maintenance crews reported that when they replaced ITT luminaires
with new G.E. luminaires (which have a stiffer c¢lamping bracket),
no further failure to date have occurred at these severe
vibration locations. Some 0of these G.E. luminaires have been in
place for over a year.

A similar problem with traffic-induced vibrations in bridge
decks occurred in November 1983, on the Commodore Schuyler F.
Heim Bridge in the city of Long Beach. The bridge-mounted
lighting standards used there are Caltrans type 15 poles
fabricated by Pacific Union Metal Company and are fitted with
6-foot mast arms and G.E. 200 watt luminaires. Fatigue failures
there, however, occurred in the mast arm base welds, but resulted
from a similar traffic-induced vertical vibration of the bridge
deck. Even though having been severely vibrated, the G.E.
luminaires apparently have stronger mounting hardware and have
not yet failed.

As a result of these failures, engineers from the Electrical
Unit of the Translab feel that some of the slipfitters may not be
adequately designed. At their request, the Structural Materials
Research Unit investigated the movement of one Caltrans Type 15 steel
lighting standard with a 6-foot-long mast arm and a 38-pound, 200 watt
luminaire, on the southbound "3" street offramp on I-5 in Sacramento,
California. Findings are reported in a recent research report (1) in
which the effectiveness of stockbridge-type dampers in reducing high
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acceleration at the luminaire head was evaluated. Peak vertical
accelerations of 4.0 g's {peak-to-peak) at the 38-pound luminaire head
which contained an internal ballast, were recorded. The flexible
bridge deck on which the lighting standard was mounted, was comprised
of reinforced concrete supported by steel "I" girders and had a
natural frequency of approximately 5 hertz. It was determined that
removing the 17.5 pound internal ballast from the luminaire head was
an effective means of reducing the luminaire acceleration toc an
acceptable level of 2.6 g's (peak-to-peak).

This research study was initiated at the request of the Electrical
Unit of the Translab with the following objectives:

1. To determine the fatigue life of the slipfitter
connectors for various brands of luminaires presently being used
by Caltrans, and

2. To develop a test method and specification for
evaluating durability of slipfitters (luminaire clamps) used to
attach highway luminaires to the mast arms of lighting standards.

IXI. CONCLUSIONS

A. During fatigue testing in the vertical direction, General
Electric and American Electric (formerly ITT) luminaires performed
satisfactorily by exceeding 2 million cycles at an acceleration
level of 3 g's peak-to-peak or 1.5 g's peak. The slipfitter
clamping bolts on Hubbell lighting luminaires failed under these
conditions. Table 1 below summarizes the test results.

Table 1. Summary of fatigue tests conducted in the vertical

direction. .
Manufacturer No. of cycles passed No. of cycles passed
: @ 4.0 g's peak-to-peak @ 3.0 g's peak-to-peak
| T N T N
American Electric 22,000,000 >2;000,000 >2,000,000
General Electric 1,542,000 | >2,000,000 >2,000,000
Hubbell Lighting 483,000 1,347,000 1,410,000

B. Although American Electric luminaires passed the fatigue
test, their slipfitter mounting brackets were very flexible
and could not be tightened to their recommended torque level
of 10 foot-pounds without developing a substantial permanent
set. Although Hubbell Lighting brackets appeared to have
developed an acceptable permanent set with 10 foot-pounds of
torque applied, it was cobserved that one bracket bottomed out
against the top of the mounting boss. This was deemed
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unacceptable as the clamping force could be limited. The
permanent set of the newest General Electric slipfitter
bracket was found to be acceptable.

III. RECOMMENDATIONS

A. We recommend that where bridge-mounted luminaires are
experiencing a fatigue problem, their internal ballast should

be removed and a remote ballast installed. These luminaires

with their internal ballast removed, should withstand a minimum
acceleration level of 3.0 g's peak-to-peak (same as 1.5 g's peak)
when vibrated vertically for a minimum of 2 million cycles,
without failure of the mounting bolts, brackets, or luminaire
housing.

B. PFurther, luminaires should be fatigue tested in the horizontal
direction (parallel to traffic flow) with an internal ballast
installed, and should withstand a 1l.5-g peak-to-peak (0.75 g peak)
sinusoidal loading for a minimum of 2 million cycles without
failure of the mounting bolts, brackets, or luminaire housing.

C. In addition, the slipfitter mounting bracket of luminaires
shall not develop a permanent set in excess of 0.020 inch when
3/8-inch-diameter cap screws are tightened to a torque of 10
foot-pounds.

b, Section 86-6.01 "Lighting™ of the existing Standard
Specifications should be modified to insure that luminaires
purchased by Caltrans will satisfy the requirements specified

in A, B, and C above (Section 86-6.01 of Standard Specifications
is included in Appendix C). .
E. A statewide survey should be conducted to determine whether
any fatigue failure of luminaire slipfitter connectors or mast
arm base welds have occurred in other locations,

F. 2Additional field research should be conducted on various
bridge-mounted and ground-mounted luminaires to verify the very
limited data collected previously and to evaluate the "g" forces
caused by gusty wind loading on ground-mounted luminaires.

IV, IMPLEMENTATION

Caltrans Division of Traffic Engineering will be responsible for
modifying the existing specifications and insuring compliance with
the new regquirements. Manufacturers of highway luminaires shall
perform their own testing to demonstrate that their products
comply with the new specifications and shall certify their test
results. Mr. Merle Wilson of the Electrical Instrumentation
Testing and Research Unit of Translab may periodically test the
luminaires and mounting hardware to verify the data supplied by
the manufacturers.



TECHNICAL DISCUSSION
A, T P o‘

Three luminaires of each manufacturer were tested for fatigue
failure. Clamping brackets of each manufacturer were also
tested to determine the amount of permanent set.

To insure an acceptable fatigue life, a luminaire head will
have to withstand a minimum acceleration for a given number
of cycles, without failure of the mounting bracket or
luminaire housing. With this in mind, two luminaires of each
manufacturer were tested as follows, with the internal
ballast removed.

l. Cycle vertically at 4.0 g's peak-to-peak (see Figure
1) for 2 million cycles. If one fails, then go to step 2.

Accel. ' Peak
g's - Peak-to-Peak

VARV i

Figure 1. Sinusodial acceleration; peak and peak-to-peak.

2. Cycle at 3.0 g's peak-to-peak for 2 million cycles
vertically.

3. Preépare report.

The vibration test frequency was kept below natural (resonant)
frequency of the luminaire and test fixture to insure stable
vibrations. For a flow chart ¢of the test program outlined
above, see Appendix A.

B. Test Conditijons
l. Test Specimens:

Originally, luminaires manufactured by American Electric
(formerly ITT), and General Electric were selected for
testing since they are currently being used by Caltrans.
Later, a third manufacturer, Hubbell Lighting, requested
that we include their luminaires in our testing program.
Their request was approved and included in the test
program,.



American Electric luminaires cataleog No. S-250685,
General Electric luminaires catalog No. C268N594, and
Hubbell Lighting luminaires catalog No. RLCD40S31032035
were tested in this research.

2., Test Facility and Equipment:

An All American vibration fatigue testing machine
available at the Translab was used to: cycle General
Electric, American Electric, and Hubbell Lighting
luminaires at various acceleration levels. To be able to
attach the luminaires to the machine, a test fixture was
designed, built, and installed on the vibrating table
(see Figure 2).

3. Test Procedure:

The following steps were followed to prepare the
luminaires for testing, attach them to the testing
machine, and conduct the tests.

a. Remove the internal ballast from the luminaire
housing.

b. Install an approved lamp currently used by
Caltrans in the luminaire.

¢. Weigh the luminaire head (in pounds); call this
W', _

d. Balance the luminaire head to determine its center
of gravity. Mark this point on the head. .

e. Insert the luminaire into the test fixture's
2-inch~diameter mast arm, position the luminaire
lens facing the floor, then tighten the slipfitter
bolts according to manufacturer's recommended
procedure (the manufacturers' instructions can be
found in Appendix B). In most cases, the test fixture
will have to be tilted up for one to mount the lower
housing or to tighten the slipfitter bolts. In such
instances, the disassembled test fixture can be
reassembled to the vibrating table by torguing the
eight 3/8-inch-diameter bolts to a 20 ft-1lb torque
level.

f. Measure the distance between the luminaire center
of gravity and the center ¢f the test fixture
{in inches); call this "L".
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g. Determine the distance from the center of the
test fixture to the center of the counterweight using
the following equation:

d =W * I {shown in Figure 3)
51
where @4 = distance between the center of the test
fixture and the center of the
counterweight (inches).
W = the weight of the luminaire head (pounds).

distance between the luminaire center of
gravity and the center of the test fixture
(inches),

and 51 = the weight of the counterweight (pounds}.

h. Adjust the counterweight position, then tighten
the two 1l/2-inch-diameter locking set screws located
on the two sides of the weight to 20 foot-pounds
torque.

i. Tape the calibrated accelerometer to the
luminaire center of gravity.

j. Adjust the automatic shutoff switch so in the
case of a failure, the machine will shut itself off.

k. Take pictures of the test setup.

1. Turn the testing machine on, adjust the vibrating
frequency and displacement until the desired
acceleration is obtained (caution: the machine has
to be oiled daily).

m. Cycle the luminaire until 2 million cycles is
reached or failure occurs, whichever comes first.

n. Record the number of cycles at which failuré
occurred, observe and note the type of failure and
take pictures.

For slipfitter connectors, the following steps were
taken to determine the amount of permanent set:

1. Measure the initial shape of unused bracket.
2. Assemble and torgue the slipfitter connector
{clamping bracket) to desired torque level (shown
in Figure 4).

3. Remove the bracket assembly and measure the
final shape of bracket.
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C. Test Results

Results of the vibration fatigue tests are presented in Table
2 for the American Electric luminaires, Table 3 for the
General Electric luminaires, and Table 4 for the Hubbell
Lighting luminaires. In Figures 5 through 14, the various
luminaires and slipfitters are depicted.

A series of tests were also conducted on slipfitter
connectors (clamping brackets) of all three manufacturers to
determine the amount of permanent set which occurred in the
brackets when the bolts were tightened. Tables 5, 6, and 7
summarize the results.
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Figure 5. American Electric¢ luminaire vibrated vertically at -
4.0 g's peak-to~peak for 2,415,114 cycles. (Note
rear cap screw broken off.) .
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Pigure 6. Fractured American Electric cap screw.
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. ..._ Pigure 7. General Electric luminaire wvibrated vertically at
. 4.0 g's peak-to-peak for 1,541,737 cycles. (Note
: rear cap screw broken off.)
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Figure 8.

Fractured General Electric cap screw. .
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Figure 10. Fractured Hubbell Lighting cap screw.
~—
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Figure 11. Hubbell Lighting luminaire vibrated vertically at
3.0 g's peak-to-peak for 1,410,196 cycles. (Note
front cap screw broken off.) -
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Figure 12. Fractured Hubbell Lighting cap screw.
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Figure 13. Hubbell Lighting luminaire vibrated vertically at
4.0 g's peak-to-peak for 482,715 cycles. {Note
front  cap screw broken off.)
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Figure 14. Fractured Hubbell Lighting cap screw.
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Table 5. Pefménent set of slipfitter mounting brackets on
American Electric luminaires which occurred at
various bolt installation torgques.

Torque - Permanent Set
foot-pounds inches
0 5/32 = 0.156
8.33 1/8 = 0.125
(100 in-lbs)
6.25 1716 = 0,063 ———=- Manufacturer's
(75 in-1bs) recommended deflection
4,17 1/32 =0.036

(50 in-1bs)
Notes: -
It can be seen frgm'Table 5 that the manufacturer's recommended
torque of 10 foot-pounds causes a deflection far greater than
. 1/16 inch. .

Figure 15 shows the location where measurements to determine
permanent set were taken.

American Electric recommends a torgue of 10 foot-pounds for
2~-inch-diameter mast arms, or a 1/16-inch deflection.




. Figure 15. American Electric slipfitter clamping bracket
tested for permanent set.
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Table 6. Permanent set of slipfitter mounting brackets on
General Electric luminaires which occurred at
various bolt installation torques.

Location on Permanent Set (inches)
Bracket ' at torques of: :
10 ft~1bs 15 ft-1bs 20 ft—-1bs
{(specimen (specimen

No. 4) No. 2)

1 0 ' 0 0
2 .006 .011 032
3 .010 .027 .048
4 .010 .015 .011
5 .014 017 027
A 0 0 0

B 002 - 014 .014
C .006 028 021
D .005 - .018 .026
E .005 .033 .040

Notes:

See Figures 16, 17, and 18 for the locatiocn where measurements to
determine the permanent set were taken (locations 1,2,3,4,5,
A’B’C'D'. and E) .’

General Electric fecommends a torque of from 10 to 12
foot-pounds.
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Figure 16. General Electric slipfitter bracket tested for
permanent set at 10 foot-pounds.
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Figure 17. General Electric slipfitter bracket tested for
permanent set at 15 foot-pounds.

Pa—

Figure 18. Genefal'Electric slipfitter clamping bracket
tested for permanent set at 20 foot-pounds.
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Table 7. Permanent set of glipfitter mounting brackets on
Hubbell Lighting luminaires which were measured for
various bolt installation torques.

Location on Permanent Set
Bracket (inches)
at torgue of:
10 15 20
ft-1bs ft-1bs ft-1bs

Bracket K Bracket C Bracket A

1 0 0 0
2 .002 .005 .007
3 .004 .011 .012
4 0 .003 .005
5 .005 .008 .008
Bracket L Bracket D Bracket B

1 .002 0 0

2 .002 .001 .004
3 .004 .003 .005
4 .001 .002 .007
5 .002 .007 .009

Notes:

See Figures 19, 20, and 21 for the locations where measurements
to determine the permanent set were taken (points 1,2,3,4,5, and
brackets 4A,B,C,D,K, and L).

Important Note: All brackets exept bracket K bottomed out
against the top of the mounting boss after being torqued to 10,
15, and 20 foot-pounds. Brackets K, C, and A are outer, and
brackets L, D, and B, are inner brackets.

Hubbell Lighting recommends a torque of from 18 to 20
foot-pounds.
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- a. Dial indicator setup for measuring relative set of
clamping brackets.

-

o AR
S e

b. Plan view of a set of Hubbell clamping brackets.

Figure 19. Hubbell Lighting slipfitter clamping brackets
tested for permanent set at 10 foot-pounds.
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Figure 20. Hubbell Lighting slipfitter clamping brackets
tested for permanent set at 15 foot-pounds.

Figure 21. Hubbell Lighting slipfitter clamping brackets
tested for permanent set at 20 foot-pounds.
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Hardness tests were also performed on brackets of each
manufacturer. Rockwell hardnesses of the slipfitter clamping
brackets were determined using the Rockwell B scale. Results
are shown in Table 8.

Table 8. Rockwell Hardnesses of various slipfitter clamping

brackets.
American General . Hubbell
Tri No Electric Electric Lighting
1 . 52 HRB 78 HRB 58 HRB
2 | 55 76 58
3 Y 54 o 75 57
4 49 76 -
5 51 77 -—
Mean Hardness ?f-—;;-ﬁgg -“-;E_Egg ~~gg—£;;

From these hardness results, the materials from which the
brackets are made appear to be mild galvanized steel,

D. Discussidn of Test Results

Test results reveal that slipfitter connectors on both
American Electric and General Electric luminaires do not
exhibit failure when vibrated vertically at 3.0 g's
peak-to-peak for 2 million cycles, with the internal ballast
removed. However slipfitter connectors on Hubbell Lighting
luminaires ‘failed under these conditions. Even though the
3/8-inch~diameter mounting bolts break first and seem to
cause the failures, the slipfitter clamping brackets seem to
be the source of the failures and the weak part of the
luminaire mounting assembly. They are thin and yield

easily when the mounting cap screws are torqued at a
relatively low level.

This flexing and permanent yielding of the brackets prevent
the high-strength cap screws from carrying a high preload and
being used effectively under severe fatigue conditions that
are experienced on flexible bridge decks. This high preload
is necessary to minimize the internal stress range the
brackets experience during severe vertical exitation from
bridge traffic, and the resulting prying action. Current cap
screw specifications provided by American Electric and
General Electric are included in appendix E.
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The slipfitter clamping brackets of American Electric
luminaires deflected 2.5 times greater than what the
manufacturer recommends. For a 2-inch mast arm, American
Electric recommends a torque of 10 foot-pounds on
3/8-inch-diameter cap screws or 1/16 inch deflection of the
bracket, whichever occurs first. According to our test
results, 1l/16-inch-deflection occurred at a torque of 6.25
foot-pounds (75 inch-pounds). At a torque of 10 foot-pounds,
the deflection was measured to be 5/32 inch. Due to
experiencing substantial permanent yielding before reaching
10 foot-pounds and the fact that American Electric luminaires
have failed previously on bridges due to vertical
excitations, we developed a specification to set the maximum
allowable permanent set (yielding) of the slipfitter
connectors to be 0.020 inch at an installation torgque of 10
foot-pounds (see Appendix F for proposed specifications and
test methods).

General Electric luminaires met both fatigue and bracket
specifications where American Electric passed the fatigue, but
failed the bracket specifications.

Hubbell Lighting failed the fatigue test and could not be
evaluated for permanent set of the bracket as it bottomed out
against the top of the boss. A possible cause for the fatigue
failure of Hubbell Lighting luminaires might be the higher
weight of Hubbell Lighting luminaires (from 19.95 to 20.56
pounds) compared to General Electric {from 16.44 to 16.80
pounds) and American Electric (from 16.87 to 17.43 pounds).
These weights include that of the lamp, but exclude the
internal ballast. _

The acceleration level of 3.0 g's peak-to~peak established as
the limit for vertical acceleration testing was adopted from
the field test conducted by Translab electronics crew (l.)*.
This critical load condition appears to occur when luminaires
are attached to the ends of mast arms on lighting standards
mounted on flexible bridge decks, Actual acceleration
measurements on luminaires and bridge decks were taken during
a period of approximately 30 minutes, and the vibrations were
generated by 72 random passing trucks driving on the bridge
structures. Weights of trucks were unknown and their lane
locations on the bridge deck were not monitored. Also the
location and number of other trucks driving on the bridge
were not recorded. The maximum acceleration level recorded
was 2.6 g's peak-to-peak; therefore the level 3.0 g's was
chosen so0 as to be slightly conservative. However, due to
uncertainties mentioned above, the occurrence of higher
acceleration levels is indeed possible. Therefore further
field research should be conducted to insure that this
acceleration level is indeed representative of the worst
conditions.,

Prior to this research being conducted, a literature search
was performed. Limited literature and background information
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was available on the subject of vertical vibration of
luminaires on bridge decks.

Mr. Harold A. Van Dusen, Jr. has prepared reports which have
been published in "Illuminating Engineering®™ Journals
(2.,3.,) dealing with vibration testing of luminaires. These
reports seem to be written about wind-induced horizontal
vibrations. His suggested luminaire vibration test criteria
ares: '

1. Vibration fatigue test to simulate an infinite number
of cycles (endurance limit number) at a force of 1 g peak
(or 2 g's peak-to-peak). This is called the

simulated 1 g endurance test.,

2. A short-term high intensity test consisting of 1000
cycles at 4 g peak (or 8 g's peak-to-peak}.

The manufacturers' testing criteria are listed in Appendix D.

When discussing g levels, one must distinguish between peak

g forces and peak-to-peak g forces. The manufacturers and
Mr. Van Dusen express g levels as peak values whereas in this
report and in the field test data collected by the Translab
crew, g levels are expressed as peak-to-peak values. A 1l g
peak acceleration is equal to 2 g's peak-to-peak.

* Numbers in parentheses refer to a reference list at the
end of this report.
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APPENDIX A
FLOW CHART OF THE TESTING PROGRAM
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Note:

FLOW CHART OF THE TESTING PROGRAM

2 luminaire samples
(2 replicate tests for
each test condition

\

Cycle @ 4.0 gs for 2x10°

cycles. Vertical wvibra-
tions w/o internal ballast

If both pass

If one
fails

Cycle @ 3.0 gs for 2x106
cycles. Vertical vibra-
tions w/o0 internal ballast

Test two luminaires

or

Pags
fail

Prepare Report

-

1. All g values shown above are peak-to-peak.

2. The vibration frequency should be kept under natural

(resonant) frequency to insure stable vibrations.
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_ APPENDIX B
MANUFACTURERS' INSTALLATION INSTRUCTIONS
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25-000 & 26-000 LUMINAIRE
INSTALLATION INSTRUCTIONS

it.

.

Y.

REMOVE LOWER HQUSING

1. Open lower housing by puiling forward on front lateh. .

2. Puil dawn an wire latch located gn insicle rear surface of lannfhﬂu:inq.

3. Shide lower housing aff hinge bac

INSTALL, -

1. Loosen fitter clamp beits. -

2. Slip en mast amm.

3. For 14" mst arm, toraoe balts to 15 Ft. [he. o 17167 deflecticon, Fcra"mstam,
0 10 Ft. Lbs. ar 1/16” deflertion.

INPUT YOLTAGE [ the voitage availabie ia different frarr that shown
an the terminai board, sonsuit the wiring diagram for directions.
(Muitivait units are normally wired for 120 voite. To change lollow
instrustions insids fixture)

LEVELING

A tworway laveling pad I3 provided on 130 of upper housing.
1. Placw igvel ¢n laveiing pad,

2. Tigntan all four tittar Deds ‘ - ”
FRONT END LOW ’ )
3 Loosen two front Daits and lighten Mwa raar Soits, .. .

4. Aspeat 1. axnecesiary untid unit i lavel.

FRONT END MHIGH

L. Loosan twa rear boits and tightan twe froat Solts.

4. R tdasrs y untid untit 8 leved,

lHSﬂLUNG_ LOWER HOUSING (Luminaire om Mast Arm)

1. Side iower housing hinge cver uSoer Rousing hinge bar.

2. Slhide hinga soring over hinge bar.

3. Swing the iower housing ug (3 the UDDer hou:.inq and Sewss firmity yowang untif
lateh snacs imo scstion. —

TYPE X DISTRIBUTION ADJUSTMENT i SOCKET SETTING ~
LAMP TYRE VERT HORZ.

Potycarty 400W Mercury/MH n msg Tres 2 wig spacer A
Paoiyearn 400W Mercury/MH I MsSQ 3w/a soasar A
Flat Lans 4COW Mercuyry/MH 1 MC 3 wia scacar A
Flat Lans 400W Maersxry/MM i mc 3 wia spacar A
Flat Lens 250W Mercury/Mit 1 MC © dwisgacer o
Fiat Lens-250W Marcury/Me 1 Mg 3 w/Q scacar [+4
Oree Lans 250W Mercury/MH m Mg 3 wiscacer D
Dren Lens400W Mercury/ MM I MSC 3 wio soacer c

_ Drop Lang400W Mercury/Mb it MSC 3 w/a sgacar A
Drop Lent 400W Mercury/MiE v msce 3 w/g spacer Iy
Orog Lens S0+150W HPS n Mse 2 witvacsr a
Crop Lens 50-15QW HPS It MsSC 2 wiagacar o
Flat Glass 50150 HPS i MSQ 3 wisgacar A-
Orop Leng 200-4Q0W HPS I} M3C '3 wizgacer »}
Drog Lans 200-400W HPS i Msg - - 3wiaq spacar +]
Polycarts 2C0-400W HP3 1 MSC = .- 2 w/apacer A
Poiycart 200-4C0W HPS m M8 3 wio spacer a
Drop Lans 200-4C0W HPS Vv MSC . d w/a spacer A
Fiat Glazs 200-400W HPS n MG 3 w/spacar [+
Flat Gt.un 200-400W MPS 2 n Mg 2 wispcacar B

NWOTE Mtwm-sﬂmhm- coated lamn andy, .
NQTE: [T IS NEVER NECESSARY QR ACVISABLE TQ SLAM . S -
THE HOUSING CLOSER. T )

PART UM OSATYZAITR

R IT T eimne T

bev.
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400 WATT HORIZONTAL SOCKET ADJUSTMENT .
SOCKET POSITION IS NORMALLY SETFOR

TYPE il MED. SEMI-CUTOFF, UNLESS
OTHERWISE SPECIFIED ON ORDER

"S-
H-

. REMOVE LAMP

.. REMOVE SCREW IN CENTER OF REFLECTOR AND SCREW IN REFLECTOR: FLANGE- TS T
. LIFT REFLECTOR AND SLIDE QUT QF UNIT. LITT ?“-.",'- T

ooy e

°r . . 4. LOOSEN SCREW IN SOCXET -BRACXET, SLIDE BRACKET FORWARD OR BACKX"TO. - .=° = .
~> =2 2o LINE SCREW UP WITH DESIRED POSITION, A,3,C, OR D. TIGHTIEN SCIEW.

- -.' 5. _REMOVE SOCXET SCREWS TO MAKE VERTICAL SOCKET CHANGE’ |AS REQUIRED BY - o
* "CHART ON 'BACK OF INSTRUCTION SHEZT. ST T

_z—"-- - 6.7 REPLACE REFLECTOR-OVER SCCKET, ALINE HOLE IN REFLECTOR_FLANGE WITH- ~ - | it
c-7r . ¢ BRACKXET HOLE, WHICH AGREBS WITH THE LETTER USED IN STER. 4. R.EPLACE SCREW.

7. REPLACE REFLECTOR SCREW AND TIGHTEN. RELAMP. . -
O e T | | :MUGHHNG
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. GEM 38904

INSTRUCTIONS
M-400A2 POWR/DOOR
LUMINAIRES

READ THOROUGHLY BEFORE INSTALLING

GENERAL

This luminaira is designed for outdoor lighting ser-
vice, and shouid not be used in areas of limited ven-
tilation, orin high ambiant temperature enclosures.
Best results will be obtained if installed and
maintained according to tha following recom-
mendations,

UNPACKING

This luminaire has been properly packed so that no
parts shauid have bean damaged during transit or
overiookad in packing. Inspect to confirm,

CAUTION: GLASS REFRACTORS MUST
BE PROTECTED FAOM SURFACE
CHIPS AND SCRATCHES, EVEN MINCR
SURFACE DAMAGE WILL REDUCE THE
BREAKAGE RESISTANCE TO A FRAC.
TION OF ITS INITIAL STRENGTH.

INSTALLATION

The Powr/Door luminaires have a captive scraw re-
quired to secure the door to the top housing. In ad-
dition, a convenianca latch is provided for “TEM-
PORARILY" holding the door in position while the
captive scraw is loosaned gr tightened. To secure

the door to the top housing the captiva screw MUST -

* BE TIGHTENED.

Remave the rear door by loosening the captive
screw and uniatching. Rotate door to the vertical
position. Now grasp the door secureiy in both
hands and rotata the door backwards until it comas
frae from the hingss in the top housing. This oG-
curg at approximataly 35 degraes from vartical on
the poie side of the hifge. In this position the hinge
pins wiil easily siide upward out of their hinges in
the tap housing.

The piga clamp ascommodates 1% inch through
‘2 inch pipe brackets.

NOTE: The luminaire is shipped with pipe
clamp oriented far 2 Inch pipe brackats.
It 1% inch pipe is ussd, the four bolts
must be remaved, the pipe clamp tumed
aver, and boits re-assambled.

If neceasary, adfust the 4 pipe clamp bolts such that
- ihe opening is sfightly largar than the pipe siza be-
ing used. Tha birdshiald behind the slipfitter ctamp
comas with an opening for 1% inch pipe. iIf alarger

pipe size is used, detach the knockout to provide
a larger opening, Insert the pipe carefully through
the birdshield and inta the back of the luminaire un-
tit It hits the stop pin which sticks down from the
top of the housing.

The luminaire may be adjusted up or down 5
degrees with respect to the pipe. A circular pad is
provided on tha top of the top housing for conve-
nient application of a hand leval. ’

To mount, hold the luminaire approximately ievel

and snug up the boits (4-5 foot-pounds). if more up-

ward tilt of the front of the luminaire is needed, first

loosen tha front two boits siightly, lift the luminaire

and re-snug the back two. |f downward tlit is

needed, reverse the procedure by logsening the
- back two bolis first,

Cnce the proper level has been achieved, tighten
each bait to 10-12 fgot-poundg, alternating front to
back along the diagnal of the bracket as shown in
Figure 1. If a torque wrench is not availabls, the.car-
ract torque may be achieved by tuming the boits
twao to three full turns {or unttl bottoming occurs)
past their “snug” position. This should be done cne
tum at a time aiternating in the pattern according
to Figure 1 (back page). :

- NOTE: Camract tightening of the boits Is
important to Insure proper function at
the mounting system. Under no cir- ..
cumstancas siould the bolts he torqued.
0 a level less than 10 foot-pounds or
graater than 20 foot-pounds.

" PHOTOELECTRIC CONTROL

Whan a photoelectric control is used, the
photaslectric receptacta shouid be ariented sc that
the word *Naorth™ is directed toward the true north
direction. This can be easily done by seating a
photoslectric control into the recsptacte, lifting up-

ward on the phatoelectric control (which will lift the -

photaelectric recaptacls aise), and rotating them
clockwise untii the word, “North”, is directed

. toward tha true north direction. Then lower the
photoelectric cantral and receptacia to firmiy geat
them into position. No tools are required to make
this orienting adjustmant. .

Alternately, the photoelectric raceptacle ¢an be
oriented before the photeelectric contral is instail-
ed. This is done by lifting up on the rim of the

phatoelectric receptacle and rotating it until the

These Instructions do not purport to eover all datails or variations in equipment aor to grovids for avery possibis contingancy ta
be mat in connaction with instailation, oparation or maintananca. Sheuld further information be dasired or should particular Bro-
biems arisa which ars not cavered suffiglantly far the purchasar's purposes, the mattar should be rafarred to the General Electric

Gompany.
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INSTALLATION
INSTRUCTIONS /
RL - SERIES _ L

o READTHOROUGHLY BEFORE INSTALLING | BRE——

K.f N —_%_-.-_

NOTE:

This luminaira is designed for outdoor lighting applications and shauid net be used In areas of high ambient tamperature
enclosures or limited ventilation.

WARNINGS:

Dangerous voltages exiat within these units and all precautions usuaily obsarved in handling high voltage equipment shouid
ba obaerved when reptacing lamps or otherwise servicing luminaires. Disregarding this warning could result in electrical shock
and possible injury to the individual Installing or servicing this equipment. Installation and servicing shouid be dons by
qualitiad parsonnai.

Read famp manufacturer wamning notlice an lamp carton bafare handling or installing. Do not install a damaged lamp.
Make cartain power is-off before starting instailation or performing any maintenancs.

Glass must be protected from surface chips and scratches. Even miner surfacs damages will reduce the breakage
resistance to a fraction af its initial strength,

., REMOVAL OF POWERIACCESS DOOR . .
1. Unit may be suppiied with one or both of the powerfaccass deaor faatening methods listag belo\r
a. Self-captivating acrew: Loosen scraw until threads are fully disengaged.
b. Spring-loaded latch: Pull latch torward until door swings free.
Note: Always keep support under power/acceas door to ansure against damags to fixture or personat Injury,

2. For power door ramoval, lower the door to a vertical position and disengage the potarized discannect plug connecting

the upper hausing wiring to the power door wiring canter.
3. Rotate poweriaccass daor to approximately 45 degrees from vartical to the pole end of fixtura. Door will now easily- Iirt
trom hinge seats. . 1T

. INSERTION OF MAST ARM cen o -
1. This luminaire will accommaodate meunting on eithar a 1% or 2* mast arm, Mounting is as follows:—

a  1%” mast arm: Remove the four 3/87 bolts securing the fitter clamps. Turn fitter ctamps over and reinstall fcur

/87 bolts. insert mast arm through birdshield and flttar clamps until arm hits step en housing. . - -
- B 27 mast arm: Datach the knockout in the birdshield to provida a larger opening. Insert mast. ann tnrough ﬁlrdshield
and fittar clamps unti} arm hits stop on houasing.

NLLEVELING

The luminaire is suppiied with faur leveting pada an tap of the unit for plus or minus 5 degrees honzontal ad]ustment wlth
raspect to the mast anm. Adjustments ara made as follows:

1. Heodd the luminaire approximately levei and tighten the fourala" siipfitter bolts, : S T

a. |tmore upward tiitis required, loosen the two forward boits siigntly and tighten the two rear beits. .
b. [If more downward tiit is required, loosen the two rear boits slightly and tighten the twa famam‘bolts.
2. Afterleveling, tightan al| four boits to 18.20 foot-nounds, -t

V. WIRING . )
Note: Unlezs otharwise specifled, all muitl-voitage ballasta are factory wired as foliows:
1204240V - Wired for 120 Voit
2401480V - Wired for 480 Voit
Guad Tap - Wired for 277 Volt

- 1. Attach service leads to the terminal btock as shown on the wiring diagram, Luminaire valtage is shown on the luminairs —

namapiate. Terminal biock wiil accapt sarvica leads ranging in size from AWG No. 14 thmugh No. 8. Servica Ieads shouid
have 75°C minimum Insulatlon.
e o 263-0531-9909
< - : -~ REV.A
i lighting diviaion
g el 2 MARVEY HUBBELL INCORPORATED Electric Way, Christlanaburyg, Virginia 24073 {@03) 3823111
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APPENDIX C

SECTION 86-6.01 OF CURRENT (JULY 1984)
CALTRANS STANDARD SPECIFICATIONS
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SECTION %6 SIGNALS AND LICHTING _
and a nickel content of at least 8 percent.

' 8646 UGHTING

- 86-6.01 . High-!ntensltge Lummam—l—hgh-mtensty—dxs—

charge luminaires shall enc!osed type with a horizontal burn;:g
Lummrasha]lbeexther asem:.-cutoﬂ-'tﬁ or a cutoff type,
be provided with a hxgh-%re&ssure um

Semi-cutoff luminaires shail prov:dedw:tha.refractorandaglare
shield. Fach luminaire shall consist of 4 housing, a reflector, a refractor or
alens,alampsocket,anmteﬂballast, a terminal strip and a lamp.

Housings and glare shields be fabricated from aluminum. Housings
andglareshxeldsthatare ted shall withstand a 1,000-hour salt spray

- best as i ton: B 117.

All o metal parts of the O\.ﬁ shall be fabricated from metal at
least equal in corrosion resistance finish to the metal in the housing.
Eachhomgshaﬂbeprowdedmthashpﬁttercapableofmoun on
a2mnhplpebenonando£bemg adjusted =35 degrees from the axis of the

The surface of each reflector shall be and shall be protected
atherananod:zedﬁnmhoraahcatem shaifo shapgcyl

" so that a minimum of light is reflected throu thearcmbeofthelamp
Each refractor %

orlensshaﬂbemomtedma&amethatzshmgedtothe '

housing and secured with a -loaded automatic latch. Each refractor
shall be made of glass or po phsmEachlmsshaﬂbemade
: Setant

i a filterora i
B Sy ki print At g At ik 2 - i
The shell contain in Tﬁpstomeelecm«}contact
under conditions of normal vibration. socket shail be'mounted in the

luminaire in 3 manner to permit variety of specified t
istribution patterns. m&rf{};ﬂomm&%ﬂ

minirum li d:smbun::!:leforeachlummmeshaﬂbeasshownon

The maximum menofeachsm-ctmﬁ'andwwfﬂummaxm,wxﬂm
the.lmnp'imheated,shallbeasfollows: _ |

(36-68 )
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APPENDIX D
MANUFACTURER'S VIBRATION TESTING CRITERIA
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' 5900 Folsom Blvd.

=1 i ; : q ; FL INQUSTRIES, ING,

;L AMERICAM EAELTRIC AHERICN BLECTRIC VISION
FC Box 100 .
Southaven, MS 38671
6013421545

January 21, 1986 : . Telmx: 53952

Dr. Aspet Ordoubigian
Trans Lab Structural Materials
Regearch Branch

Sacrzmento, CA 95819
Subject: American Electric Vibration Testing
Dear Aspet:

As we discussed, American Electric (formerly ITT Ourdoor Lighting)
uses vibration test equipment (reference attached Facilities
Brochure and equipment literature) as part of its mechanical quali-
fication of fixture designs. A luminaire is installed to a rigid
member attached to the vibration table and a "frequenecy scan" is
done to determine the luminaire's resonant frequency. At that
resonant frequency, the luminaire is vibrated for 100,000 cycles

at 1.5 g's force in both the horizontal and vertical planes.

In regard to Trans Lab investigation of the ramifications of using
pole base mounted ballasts instead of integral ballasts, we
suggest the following:

1. High pressure sodium lamps require a high volzage pulse to
start, Special ballasts that operate at higher stress lavels
are needed o generate these pulses in pole base applications.
(Suggest you contact Dave Sampson, Connecticut DOT for addi-
tional input.) . : - . '

2. Removing the weight (ballast) from gthe luminaire will tend

to "undawpen" the unit subjecting thé lamp itself to higher
mechanical stress.

Aspet, iIf we can provide additional information, please let us
know. : :

Very truly yours,
AMERICAN ELECTRIC

C:;gy %gj 72???{2%&4&1f%§£/
J. D. MeIngvale, J¥., P. E.

Manager of Product Engineering
JDM/ a3

cc: Mr. Merle Wilson, Asscc. EE, Trans Lab
Mr. Dal Black, Black & Egbert Assocc. #2098
" Mr., Jay Brown '
Mr. Bill Bacon
Mr. Larry Lydick
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GEdERAL gy ELididig
LIGETING SYSTEMS DEPARTMENT
STANDARDS MANUAL

SUBKET " Tas

V'IBRA‘I‘ION 'I'ES'I'ING INSTRUCTIONS . Std. Test Method |06.32€

GENERAL I8 S Lo otInTIL
- Dynamic stresses imposed on mmina.:res'—m service reaﬂt ﬁ-om :Eeu.r princ:pa.l
causes: oL TTe
1. Wind indiiced vihra.ﬂon of lighting structures such as luminaire -
- and pole assemhhes and flocdlights on towers or poles,

T2 Tra.fﬁc induced movement transferred to the Inminaire from a.
. bridge of overpass, being generated by the passage of vehicles. ,
A similar type of loading isg experienced by floodlights and . T

industrizl type fixtures mounted in areas adjacent to heavy reta.ﬂng
.- eq_mpment gantry eranes, pu.nch presses, ete.

3. Wind Ioa.ding particularly high velocity wmd crea.m:g a dyna.m:.c
pressm.e on the projected area of the luminaive,

4. Ea.ne‘ling shipping and accidental impact Ieadi.ng on the h:mma:re. -
METHODS .' ' ‘ TITIO

Vibration testing provides a means of laberatory simulation for these condittons . .
. but several modes ef testing are regtured to cover the v-a:iety of .conditions. . :

AL Sustained V'bra.tion Endurance Test.:_.: ' TomTen Ll ;_'_':T‘T -

e e el e e e e+ i = -

This provides a measure of fatigue evaluation for wind induced: a.nd

intensity measured at the lnminaire center of a-ranty for 100,000 . — = : _
. 7 . .. ecyeles at each of the three major axes (two horizontal and cne ver!:ieall.
LIty . Frequency and amplitude adjusted for the required 2g acceleration --- .- .
such that the frequency ig not the fundamental resenant freapem:y of .- -
the luminaire, . ‘ rolrmmomniTe

Ag=2=00511£2D _
Where' Ag= Acceleration, g units

f = frequency, Hz
D = displacement, tatal excursion, inches

, F-
1. é?é

ll..lultﬂ av 1'-.‘ SATE l‘.-u‘u 3 BUFERSEDES (S8UE GATED | . ﬂl'“e“ﬂﬂﬂ m.
“Encinesr-Design SR pp— T A L‘E’.ng',g 8/g.std. | Laof 2

-4 7=

traffic induced types of vibratlon., Recommend 2g acceleratiom-” - —.- .- -,—— S



Tt " GENERAL @D ELECTRIS

STANDARDS MANUAL

LIGHTING SYSTEMS DEPARTMENT

UBJECT

VIBRA‘I‘ION TESTING INSTRUCTIONS

TAN

Std, Test Method

Qg

06.326,001 - -

B. - - High Loading Vibration Test: Lo

This provides 2 measure of high veloczty wizd Ioadin.g and Icw impact

loading evaluation.

Recommend 4g 2cceleration intensity measured at the lumina.ire
center of gravity for 5000 cycles at each of two major horizontal
axes. The frequency and amplitude adjusted for the 4z acceleration
such that the frequency 15 not the fundamental resonant frequency.

Additional References:. '

1. "Street Lighting Luminaire Vibr‘a.tinn" Van Dusen,
HNluminating Engineering, Feb, 1368.

2, "Vibration of Street Lighting Poles and Luminaires”
EEI-NEMA Pub, SE87-33, Sept. 1967.

- Yo

'_-;""’1’“ OATE I1SBULT AUSCAREDES (SSUL OATYYY
AnoeSIER | g s, 1971 New -
' -48-~

SR TRINUTION

Eng'z S/S Std..
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“Hﬁbbell ﬁigﬁ;iné; has”notifurnishéd us with any published
vibration testing instructions. However, Steve Holdaway of
"Associated Lighting Representatives, Inc." who is representing
Hubbell Lighting has given us the following testing procedure

which Hubbell Lighting test their luminaires.

Cycle at 1 g (peak) for 100,000 cycles both in horizontal and

vertical directiqns.
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APPENDIX E

CURRENT BOLT SPECIFICATIONS PROVIDED BY
AMERICAN ELECTRIC AND GENERAL ELECTIRIC
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AMERICAN ELECTRIC

A DIVISION OF FL INDUSTRIES, INC,

P Q. BOX 100
SOUTHAVEN, MS 38871
TELEPHONE 601-342-1545 » TELEX 53~ 952

March 3, 1986

Mr. Aspet Ordoubigian
Transportation Laboratory
Structural Materials Branch
5900 Folsom Blivd.
Sacramento, CA 95819

Dear Mr. Ordoubigian:

Subject: Screw 3/8"-16 x 1-3/4" Hex Washer Head
P/N 052-14-24578, Spec 4313

Per your request, enclosed is a copy of Spec 4313 for the above__:
part. Also, coating specs 3634 and 3637 are included.

S1ncere1y, : . -
&,_.:u:&, J‘-O- s

David Teague L Tas

Production Engineer :

DET/gd

cc: Ernie Albonetti

.51~
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GENERAL G ELECTRIC 993729
[ — e - - comr om mett 2.1 4w -2 F
| ' THREAD FORMING TAPPING SCREW + TYPE C
ot WITH HEX WASHER HEAD
' E. g gmegt = B, FIRST MADE FOR ! - . — .
HED — . REVISIONS|
b o - .h SPECIFICATIONS _ 1
HMaterial: Screws shall be made from cold headinq_qua1ity,'ffne_grain_
~ (ASTM 112 No. 6-9); low carbon steel wire conforming to the
! following chemical compositian.
Carbon . O3 - L25%
Manganese .80 - 1.65%
Phasphorous .04% max.
Sulphyr .05% max,
. - . i )
Hedt Treatment: Screws shall be carburizedﬁgr carbonitrided and __._. . .
. quenched to 902 min. martensitic structure. Temper- -
ing shall be at 6509F, min. ' -
Case Depth:  Size Min, Max. = . - . L —_
4 § - B ooz ) .007"
8 -12 .0o4" .009% .
. i 1/4 and larger .0os™ 012
| Mardness: *Cora R, 28 - 38 . : SR F
i Case R, 45 min, - ) . ' .
-1 Finish: See Sheet 1 ' .
1 _ Hydrogen Embrittlement: Unlubricated screws-shall be threaded e D
T into a tapped hole or free running nut having a :
thickness of at least 1-1/2 times tne noninal thread
diametar. The head of the screw shall bear on a flat
surface or washer perpendicular to the axis of the
screw. Spacers may be used providing there {s full =
; . thread engagement in the threaded hole or nut. 3crews
I shall withstand the following torques for 48 hours
without fracture, The original torque shail be
reapplied at the end of 48 hours prior to removing the )
screws from test.
Size Torque, 1b. ft.
e /4 - 20 1
N /16 - 18 23
- 3/8 - 16 42.5
e 7/16 - 14 60
/2 - 13 77.5
i ‘"f_f"" . : ‘ [PrINTS TO
S TR — e ——— I
- E . 9. TAYLOR : R it [N | 9-3729 . =
A EN-493-85 T-22-85 wamorfcov amsneer 3,17 Twwe 2 |
——— [ * £a0e tornT wa
PP L 3 |
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! CSPECIFICATIONS : R
]
" Torsional Strength: Screws shall meet the following mihimum
torsional strength requirements:
Size Toraue, 1b. ft. L
) 1l/4 - 20 13
e 5716 - 18 . 27.5
3/8 - 18 50
7/16. - 14 : 70
i/2 - 13 . 80
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orem E70B4

ST 0 geNeraL@eELecTRic 0 me i

I - . SPECIFICATION |, _ : A
- CHROMATE' TREATED BRIGHT ZINC ELECTROPLATE -

. GE Finish F70B4 ideatifies bright surface zisec elactroplace with a sulfizis acid-sodium = = -
" dichPomare treatment,’ as follows: .. - . . - .

GE designation . U S
- Nt . Treated to minimize :E:d?;::; : R
c=earad danger from Jydrogen '(‘b) - :
embrittlement (a) e
F70B&A F70B4AZ 0.00Q2 . .
. F70B4B S F70B482 ¢.0005
F70B4C " ol Ce el gl00L
F70B4D . F70B4I2 0.00015 _
F70B4E : F70B4EZ 0.0003 - e
(a) Specify for hardened steel parca enly. . \ E o
(b) Sea zable below for maximm limics. "\ o
PROPERTIES: - St T e Y ; : i -

Thickness of electrop.laﬁ'a' =: All maceriz] ‘'shall have a thickness of electreplate on sig;ni.fican.:'_-
- surfaces, as follows:. (e) . - -

- ) Thickness of elesr—ovlate
GE designarcion Tooh =
F70B4A, F70B4A2 0.0002 -0.0004 (e) 0.005-0.0L0*
F70B48, F70B6B2 0.0005 -0.00075 0.013-0.019
. F70B4C - 0.00L =0Q.0015 0.025-0.038 ©
F70B4D, F70B4D2 .. 0.00015-0.0003 0.004-0,008
FI0B4E, F70B4LE2 90,0003 min 0.008 min

{e) Only applies to .surfaces thag gan ba touched by a sphere 0.75 inch
(13 mm) in dizmegar. The sezew portion of extermally threaded
products that ars matad with nuts or enter internally tapped
holes shall have a total chickiness of deposic berween 0.0002-
0.0003 inch (0.005-0.0076 mm).

(NOTE: * All other significant surfaces of the fastener and
- . significzane surfaces of che thread porciom of tapping scraws
. shall have placing thickness as requirad by the selecced grade.) -
. - - L 4

Salt spray resistance - The chromate £4lm shall withstand the salt spray test far 96 hours. At

T . complecion of this teac che appearance of whita ecorresion products, visibla to zhe wnaided eye

.7 7 ac normal reading discance, at accidencal scratches through the chromace £ilm to the zine plate

" BT at udscratched areas of che chromata £film shall be cause for rejection, "execept white corrosi
" praducts at the edges shall pot constituta failure, The ceat specimen shall be aged for 24 hou

. ‘ ." Jefidre scbjeccion o the salt spray. When the placed arcicles are of ‘such'a form a¥ to ba not

. Xead{ly adapcabla to the salf spray tesc separata specizens plated concurreatly wich the artiel
"’ Trepresénted may be used. The tests ave to be made at the place of manufacturs unless ogharwlise
specified, _ .

.~ . Ereparation -~ The material %o be plated shall be subsrtancially free from flaws or other defacts

» rfhat will be decrimencal to the appearance o the protactivae value of tha coating. Tt shall be
- " subjéczed to such cleaning proceduras as are necessary to yleld deposits with the ‘desired ap-

Pearance and quality., Oil, grease, ete, shall be removed by suitable cleaners. Scale shall be -

" removed mechanically rather than by pickling frem hardened scael parts which are to ba placed
._.and created for removal of bydrogen embrittlement. Such parts shall not be flexed prior o
-hmg,- . - __ - . to.
Plaging - The finished plating shall have a uniform appearance, shall be adherent and free from
" blisters, and substancilally free from other defects that may affect the appearance or prozac-
tive value of the coating, Ll '
Esbricclemenc rellef treacment - Whera called for by the designacion, material shall be given a

baking trearment to minimize danger from hydregen embrittlemenc. This embritclemens treatment —

. shall be given prior to the chromaze treatment and preferably within one hour afrer placing,
. Chromate treacment - Shall be a sulfuris acid-sodium dichromate treatment to retard the formacion
of whice corzesion produccs and fo give the material a golden brown lridescenc appearanca. .

.

(Continued on page 2)

*Thuese and subsequent equi%alen:_ SI metric unics and values are provided for infomz:i_.an only and
are not incended for :pe_:ifica::l.nu purpodes, ' -

- Camrambaw 15 1Q7R . + RS GOOE IDENT NOQ. o7t
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-

170a-87 | ceNeRaL @@ ELECTRIC ~ - .' o
Fage 2 . SPCIICATION
GHROMATE THREATED BRIGHT ZINC ELECTROPLATE:, SULFURIC ACID
EETIRES YETHODS: - - - R T
~ Salgt spray tass

. mee—scmmcmseemes ASTM BI17.. ...
Thickuess of slectroplats we= ASTM B487 ox B504...

lydrogen embrittlement - Parts treated to minimize danger from hydrogen embrictlement shall-be. PR

clamped, extended, or otherwise flexed to approximaze the scress induced in the intended applis~-
ecation and held inm such position for 16 hours. After such tests, no parts shall show any signs- - :
of failurs. Whers the application ia not obvicus, the test shall be by agreement between tha T
man:fzccurer and purchaser. - s IR oo

GERTITICATE OF TE3ST: . -

Whan requesced, the supplier shall submin promptly to the purchaser at the point of delivery a- |
cerzificate of. test in triplicate showing the results of tests for properties required by chis- -
spacificarion. This caercificace shall be addressed to the seccion, unit or pexrson specified omn
the purchase order, and shall contain the CE designation, the purchase order number, and cthe
quancity shipped so that the certifizare way be idencified wich the shipwmenc.

PACKING AND MARKING: .
All macerial shall be shipped ip suitable concainers to give adequate protection during transit.

All contaimers shall be legibly marked with the purchese order, supplier's nama, and the GE
designation of material oxr parc. . . -

M

Sepcember 15. 1978 .. S
_61_
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~'APPENDIX T
PROPOSED SPECIFICATIONS AND TEST METHODS
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PROPOSED STANDARD SPECIFICATIONS TO AUGMENT
EXISTING STANDARD SPECIFICATIONS 86-6.01
CONCERNING LUMINAIRES

All luminaires to be mounted on horizontal mast arms shall be
capable of withstanding cyclic loading in;

(1) a vertical plane at a minimum peak acceleration level of
3.0 g's peak~to—-peak sinusoidal loading (same as 1.5 g's
peak) with the internal ballast removed for a minimum of 2
million cycles without failure of any luminaire parts, and

(2) a horizontal plane perpendicular to the direction of the
mast arm at a minimum peak acceleration level of 1.5 g's
peak-to peak sinusodial loading (same as 0.75 g's peak) with
the internal ballast installed for a minimum of 2 million
cycles without failure of any luminaire parts.

No part of the slipfitter mounting brackets on the luminaires
shall develop a permanent set in excess of 0.020 inches when the
four 3/8-inch-~diameter cap screws typically used for mounting are
tightened to a torque of 10 foot-pounds.
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PROPOSED TEST METHOD FOR EVALUATING SLIPFITTER CONNECTOR
FATIGUE LIFE AND DURABILITY OF SLIPFITTERS

USED TO ATTACH BRIDGE-MOUNTED LUMINAIRES TO THE MAST
ARMS OF LIGHTING STANDARDS,

PART I, EVALUATION OF SLIPFITTER CONNECTOR FATIGUE LIFE
A. SCOPE i .

The procedure to be used for the evaluation of the fatigue life
of the sglipfitter  connector on luminaires mounted on mast arms is
described "in Part I of this test method.

B. APPARATUS ) |
1. Any vibrating fatigué testing machine capable of cycling
luminaires at an acceleration of 3.0 g's peak-to-peak (or 1.5
g's peak), and be able to keep the vibration frequency under
resonant frequency of the test fixture and luminaire.

2. A test fixture to be used for attaching luminaires to the
vibrating machine (see Figure 1).

3. Accelerometer
4. Oscillograﬁh
5. Counter to count number of cycles.

6. Torque wrench

7. Scéle capaﬁle of weighing 25 pounds with an accuracy of
hundredth of a' pound.

C. CALIBRATION OF APPARATUS
To calibrate the accelerometer, following steps should be taken:
1. Place the accelerometer on a flat surface and adjust the

signal conditioner to obtain & suitable zero reference point
on the oscillogyraph.

2. Turn the accelerometer over, 180 degrees for 2 g's, and
adjust the gain of the signal conditioner so that the
oscillograph shows a deflection of 2 inches which equals 1 g
per inch.

D. PREPARATION OF TEST SPECIMENS
1. Remove the internal ballast from the luminaire housing.
2. Install an approved lamp currently used by Caltrans in the

luminaire. ‘ _
3. Weigh the luminaire head (in pounds); call this "W".

-65-



ixture.

Test £

1

Figure

-66-



4,

Balance tﬁe‘luminairg head with two hands to determine its

center of gravity. Mark this point on the head.

E. TEST PROCEDURES

1.

Vertical cyclic loading test (critical for bridge-

mounted luminaires)

a&. Slide the luminaire onto the test fixture's 2-inch-
diameter mast arm stub, and orient the luminaire head so
that the lens faces the floor. Tighten the slipfitter
bolts according to manufacturer's recommended procedure.

b. Measure the distance between the luminaire's center of
gravity and the center of the test fixture (in inches):
call this "L".

Ca Determiﬂe the distance from the center of the test
fixture to the center of the counterweight using the
following equation: {see Figure 2)

d =_W * L
51
where

d = distance between the center c¢f the test fixture
and the center of the counterweight (inches)}.

W = the weight of the luminaire head {pounds).

L = distance between the luminaire's center of gravity
and the center of the test fixture (inches).

and 51 = the weight of the counterweight (pounds).

d. Adjust the counterweight's position, then tighten the
two l/2-inch-diameter screws located on the two sides of
the weight to 20 foot-pounds torque.

e. Tape the calibrated accelerometer to the luminaire's
center of gravity.

f. Turn on the testing machine, adjust the vibrating
frequency and displacement until 3.0 g's peak-to-peak {or
1.5 g's peak) acceleration is obtained. Be sure the
frequency is kept under the resonant frequency of the test
fizxture and luminaire.,

g; Cycle the luminaire until 2 million cycles are reached
or failure occurs, whichever comes first.

h. If failure of the luminaire occurs before 2 million
cycles are reached, record the number of cycles at which
failure occurred, observe and note the type of failure.

Horizontal eyclic loading (critical for ground-mounted
luminaires)

a. Reinstall the internal ballast in the luminaire housing.
b. Slide the luminaire onto the test fixture's
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Figure 2. Positioning of counterweight on luminaire fatigue
test fixture.
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two-inch~-diameter mast arm stub. Orient the luminaire
head so that the cyclic testing sill simulate movement in
the horizontal plane perpendicular to the direction of the
mast arm. Tighten the slipfitter bolts according to
manufacturers recommended procedure as in E.l.a.

c. Determine the center of gravity of the luminaire,
position the counter weight, and attach the accelerometer
as previously described in E.l.b through E.l.e.

d. Turn on the vibration testing machine and adjust the
vibrating frequency and displacement until a 1l.5-g
peak-to-peak {or 0.75 g peak) acceleration is obtained.

e. Cycle the luminaire until 2 million cycles are reached
or failure occurs, whichever comes first.

f. If failure of the luminaire occurs before 2 million
cycles are reached, record the number of cycles at failure
and note the type of failure.

F. ALTERNATE TEST;PROCEDURE

Some manufacturers determine the acceleration level by measuring
the luminaire displacement and frequency. This can be done using
the following equation: 2

g value = 0.,051) DEf

Where:

g = peak acceleration in terms of gravity
or "g's" (this g is peak and is equal
to half of g peak-to-peak).

D = Displacement (peak-to-peak) at the
center of gravity (inches).

f = Frequency of vibration in cycles per
second (Hertz).

G. REPORTING OF RESULTS

Report test results from vertical cyclic loading on Form T.L.
seess(see Fiqure 3); If the slipfitter clamping bracket or bolts
fail, note the type of failure and include it in the remarks
portion of this form.

Report test results from horizontal cyclic loading (perpendicular
to the direction of the mast arm) on Form T.L..... {(see Figure
4.) [ ]

Also note any parts of the luminaire which have failed or show
signs of failure in the Remarks column.
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PART 1I, DETERMINATION OF THE AMOUNT OF PERMANENT SET FOR
SLIPFITTER CONNECTORS

"A. SCOPE

The procedure to be used for determination of the amount of
permanent set of slipfitter connectors when clamping bolts are
tightened are described in this Part II.
B. APPARATUS
l. 2-inch-diameter mast arm slipfitter tube
2. Torque wrench
3. Dial indicator to measure with an accuracy of 0.001 inch.
4. Luminaire, bracket and bolts
C. TEST PROCEDURE
1. Measure the initial shape of unused bracket to determine
reference readings for critical bracket locations most apt to
vield.
2. Assemble and torque mounting bolts on the slipfitter
clamping bracket to 10 foot-pounds each (four
3/8-inch~-diameter bolts are normally used).
3. Remove the bracket assembly and remeasure the used
bracket to determine the permanent set of the bracket at
critical locations determined in C.l.
D. PRECAUTIONS

Brackets shall not be permitted to bottom out against the top
of mounting bosses when the bolts are tightened.

Brackets which have bottomed out may show misleading results -
small permanent set measurements.

E. REPORTING OF RESULTS

Report test results on Form T.L. .....(see Figure 5).
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'TRANSPORTATTON LABORATORY
SLIPFITTER CONNECTOR PERMANENT SET DATA SHEET

-

MANUFACTURER
LUMINAIRE MODEL NUMBER
SIZE AND NUMBER OF MOUNTING BOLTS
CLAMPING BOLT TORQUE
(EACH) FOOT-POUNDS
DATE TESTED
THICKNESS/GAGE OF STEEL IN CLAMPING BRACKET(S)

POINT INITIAL FINAL PERMANENT
ON MEASURE- MEASURE— SET REMAREKS
'|_BRACKET MENT (INCH)| MENT (INCH)| (INCH)

NOTE: INCLUDE PICTURE/DESCRIPTION OF CLAMPING BRACKET{S)

Figure 5. Permanent set test results of a luminaire slipfitter
clamping bracket.
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