WEAVER.

Safety Lane

Electric Eye
Headlight Tester Manual

Model Year 1937

DISCONTINUED No parts Are Available

Section One — Operating Instructions
Section Two — Manual of Headlight Service

Section Three — Headlight Service and How to Sell It

Visit www.castleequipment .com and view the Weaver History Page for additional details

Presented as courtesy by:

ToiL-Free: 888-274-8490

CClSt[Q CRUIENENT T hia.aaaers0
E-MAIL: CASTLE@AMERITECH.NET
m

SiNcE 1950 WessiTe: www.CasTLEEQUIPMENT.COM
P.0. Box 3; Braiowooo, 1. 60408




OPERATING INSTRUCTIONS

for Using

Weaver Electric Eye Headlight Tester

IMPORTANT —

ESTABLISH A

HEADLIGHT SERVICE

DEPARTMENT

IN YOUR SHOP
WHERE ALL TESTS CAN BE MADE
WITH ASSURED ACCURACY

Headlight adjustment is one of the most exacting services from a standpoint
of acouracy. Vartation of just one degree from proper aim means deflection of tThe
beam 3 1/2 feet out of line at a distance of 200 feet = enough perhaps to throw the
"hot spot" off the road and seriously reduce the distence of effective illumination
and vision.,

Under such ciroumstances it is obvious that your ‘/eaver Electrio Eye Head-
light Tester, or any other device, should not be used "just anywhere" on the garage
floor. Precautions should be taken to see that the Tester stands on a PERFECTLY
flat place, and that both oar and Tester are in the same plane — perferably level,
The Testers are calibrated at the factory for a perfectly level
floor, and before attempting to service headlights, test the
floor where Tester is to be used as to its suitability for head-
lizht work. First make sure that the spot where the Tester is
to stand is quite smooth =—enough so that the Tester wheels may
move wherever nacessary without meeting bumps or hollows that
will tilt the soreen, Then place the Tester in this smooth ares,
and drive a oar to suitable working distance. Adjust the Tester
soreen up or dowmm until both images on the ground glass «re
squarely centered on the horizontal oross hair with whive image
squarely oentered on vertical cross hair, as in Fig, 1., Ileasure
FIG. ] oarefully the heirht of headlizht center above floor and out

F1G.2




two stizks to this exaot length,
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Place beside
front and rear wheels (as in Fig, 2) and sight
They should line up exaotly
black line on the screen panel, If
not in line, move Tester soreen up or down un-
black line lines up with stioks, and
so that the
(See Fig,. 3).

location for

headlight service, we earnestly recammend that
mark it by painting lines
nsine the dimensions shown in Fig. 4.

on the floor,

© RAY TO WHITE IMAGE —« m cos s e e i cpmis s o e N

Note

that the
inner
edge of the oar guide line should indicate the
correot looation of the headlight lenses =—oars
to be tested should be stopped with lenses di-
reotly over the near edge of the line, Such
markings not only serve to keep your headlight
testing accurate, but will departmentalize and
dress up your headlight service.

Most shops find it a real help to use a
portable cabinet with drawers for their head-
light work, It will be found convenient to
hold tools, cotton, metal polish, bulbs and
other parts. Those who really "do a job" of
headlight service will mount a voltmeter in
their ocabinet, and be prepared to test the
aotual voltage delivered to the headlights.
‘leaver does not make such a oabinet — we mere-
ly recommend it as a great convenienos.

GROUND GLASS
SCREEN —

WHITE

MIRROR — |

RED LENS—

e 3N
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KR

Diagrammatic oross seotion showing how the Optosoope works
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HOW TO USE THE
ELECTRIC EYE TESTER

1. PLACING THE TESTER

(a) Set the Tester about ten feet in front of the car (avoid direct sunlizht)

and with the car lights turned off, adjust the meter to zero using the knob on the
face of the dial, This eliminates the effect of daylight on the meter, so that the
entire reading represents the illumination of the headlights alone, '

(b) Turn on the oar headlights to the highest and-brightest beam, You ocan
easily tell whioh beam is whioch by the pattern on the soreen of the Tester., MMost
modern cars ohange from the high beam to passing lights by means of a foot switch,
usually placed at the left of the olutch pedal., In adjusting to the hizh beam,
watch the pattern on the soreen and make sure the wiring is not orossed (see NOTZ to
instruction (k).

(o) Place the Optoscope approximately straight in front of one of the head-
lights., As you look in the top of the Optoscope you will see a ground glass (see
Fig. 1) on which appear two images of the headlight = one white and the other red.
Move the soreen up or down until the white image is centered on the horizontal oross
line (the line parallel with the soreen), It is easy to center this image since the
exaot oenter will either show the bright spot of the bulb filament, or a dark spot if
the filament is shielded.

FIG. 6

(d) NWext move the Tester to=-
ward or away from the car until the red
image is also oentered on the horizon-
tal oross line. This places the Tester
exaotly ten feet from the headlight,

(e) Sight over the Tester to

line it up squarely with the oar, using :“‘P"”
the sights to aim as if to shoot a bul- Ao

let straight along the hinge of the 2%4'01«7;’ [

hood (see Fig. 6). St A
(£f) Look the Tester in place : ¥\

by pressing the foot look at the rear .

of the Tester, Check at once with the Optoscope to make sure you have not changed

the distance of the Tester from the oar.

ADJUSTING (‘ CANDLEPOWER 2, TESTING THE AIM OR BEAM ANGLE

(g) Adjust the screen again exactly
for height, same as in instruction (o) above.

POINTER POINTER. This places the line on the soreen and the
SHOWING DROP REGISTERING word "LEVEL" on the Optosocope at +the same
OF BEAM IN DISTANCE height above the floor as the headlight
INCHES PER OF ROAD center. Next slide the Optoscope to rizht
R> FEET ILLUMINATION or left along the soreen until the white

_ image is centered on the vertiocal oross line
PHOTOELECTRIC SHUTTER (the line at right angles to the soreen),
CELL : : This places the Optoscope squarely in front
LEVER 4
_ ‘ of the headlight.

(h) Move the photoelectric cell up
or down on the faoce of the Optoscope until
IFIG 7 the highest possible reading is obtained on

’ the meter., Note: Keep the glass face of
the Photoelectric Cell free from dust by
polishing oocasionally with a soft cloth.

The
Optoscope
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IMPORTANT: If headlights sre sc bright that they overtax oapacity of the
candlepower meter, use the shutter (see Fig, 7) before the photoelectric cell, which
cuts the aperature approximately in half. With shutter in use, lights will have
avcut double the candlepower registered on the meter.

“he nointer at the left now indicates the elevation or drop of the beam in
inohes for each 25 feet. (See Fig. 7). Thus if the pointer registers 2 below level
on the Optoscope, the beam drops 2 inohes in 25 ft. The pointer at the right gives
the approximate distance of effective road illumination in feet — an exolusive
patented feature of the Weaver Eleoctric Eye Headlight Tester. Move the Optoscope to
rizht or left on the soreen and see if it is possible to inorease the reading on the
meter, The point of the highest reading indicates the beam center. If it is slight=
1y to the right of straight ahead, read instruction (k) ocarefully before making ad=-
justment.

3., TESTING AND ADJUSTING FOCUS

(1) After placing the Optosocope in position to secure the highest possible
reading on the meter (or in other words, at beam center) turn the foous adjusting
sorew slightly forward or baokward to inorease if possible the reading ofi the meter,
The vpoint of highest reading shows the correot foous of the light, Note that most
newer cars are equipped with headlights having fixed foous, hence adjustment is un=
neoessary.

4, ADJUSTING THE AIM

(j) The actual mechanical operation of changing the aim of the headlight is
so simple as to require no desoription here. The requirements of different State
Laws are so varied that they ocannot be summarized in these pages. The operator is
urged to familiarize himself with the requirements of his own State = and to use the
standards oontained in instruection (m) when no State or local ordinance applies, On
page 5 are shown locations of adjusting sorews on the various types of headlights in
ocommon use today.

5, ASSYMMETRIC OR "CROSS BEAMS"

(k) Asymmetrio headlights are ooming into more general use year after year,
and the mechanio who would render efficient headlight service must learn to recog-
nize ard identify them. Most suoh headlights have lenses marked "RIGHT" and "LEFT",
since they are not interchangeable and must be ussd on the side where they belong.
Then serv.cing ocars with which you are not familiar, this RIGHT=-LEFT marking will im-
mediately lead you to suspeot asymmetric headlights. To determine for sure if they
are asymmetric, watch the beam pattern on the soreen of the Headlight Tester as you
change fram driving to passing beam and back again, With asymmetrio type headlights,
only one beam changes, the other remaining in the same position for both driving and
passing. .

There are two types of asymmetric or oross beam lights In oommon use today.
One is shown in Fig, 8, used on Chevrolet, Oldsmobile, Buiok, eto., Note that the
left headlight beam is aimed 2 1/2o to the right, and does not drop for passing. The
right beam is aimed straight ahead, and drops for passing,

-4 -
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Location of Headlight Adjusting Screws

UNIVERSAL MOUNTING

Universal Mounting

Lens Retainer
Screw

With this type mounting loosen the lamp mounting
bolt nuts sufficiently to permit the lamps to be moved in
any direction on their brackets. As soon as one lamp is
aimed correctly, the nut on that lamp bracket should

be tightened securely.

FENDER MOUNTED

Horizontal Beam Adjusting Screw

Top View

Side View

1
/Ve:tical Beam
Adjusting Screw

IlAlustrations reproduced by ocourtesy of
MoToR, the Automotive Business Magazine
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RADIAIOR MOUNTED

Vertical Beam Adjusting Screw

TILTING REFLECTOR

Horizontal Beam Adjusting Screw

Prefocused Bulb

) Side View

Vertical Beam
Adjusting Screw

. CHRYSLER & DE SOTO AIRFLON MODELS

On these ocars, remove the outer rin
of headlight. This gives nccess to three
adjusting screws by which aim ocan be ad-
Jjusted either horizontally or vertically
without removing lens.



The seocond type asymmetric beam is shown in Fig. B and is used on Chrysler,
Vodge, Packard, eto. Note that in this ocase the right headlight beam is aimed 2 1/2°
to the right and does not drop for passing. The left headlight beam is aimed straight
ahead and drops for passing.

In adjusting and aiming asymmetric beam headlights, ob-
viously the mechanic must first discover which beam drops for
passing and aim it straight forward, with the oustomary 2" drop.
Then the stationary beam is aimed 2 1/2° to the right of straight
forward, and given the same 2" drop (i.e. 2 inches in 25 feet).
Use the gun sight to line up the Tester with the center line of
the car.

¥hen the white image on the Optoscope soreen is oenter=-
ed on the horizontal oross hair, the painted line on the soreen
(and the word "LEVEL" on the Optoscope are level with the cen=-
ter of the headlights. Fl6. 10

Move the Tester forward or backward until both red and white images are ocen=-
tered on the horizontal oross hair. This places the Tester exaotly ten feet fram
the headlights._ Recheck with gun sight to make sure you are properly lined up, and
look the Tester to the floor,

When eiming the beam that drops, (the right head=-
light in Fig. 8 on the left headlight in Fig. 9) slide
the Optoscope right or left along the soreen until the
white image is oentered on the vertioal oross hair, to
the position shown in Fig. 3. This places it squarely in
front of the headlight. Slide the photoelectric ocell up
or down until the pointer shows 2" below level as in Fig.
4, Now adjust the headlight right and left, up and down,
to give the maximum oandlepower reading possible.

When aiming the stationary beam (the left head-
light in Fig. 8 or the right headlight in Fig. 9) slide
the Optoscope left or right along the soreen until the
white image is centered on the vertical oross hair, to
the position shown in Fig. 1. This places it squarely

POINTER in front of the headlight. Since this beam should be aim=
SET FOR ed 2 1/2° to the right, the Optoscope should now be moved
2IN. DROP exactly 5 1/4 inches to the right. If you have one of the
IN 25 FT. newer Testers, this will bring the white image squarely

centered on a short vertical oross line, as shown in Fig.
10, (With this short oross line, the 5 1/4 inch measure-
ment is unnecessary = Jjust place the Optoscope so the
image is centered on the short oross line; no need to
place the Optoscope straight ahead first). Now set the
photoeleotric ocell so the pointer is aimed at 2" below
level (as in Fig. 11) and adjust the headlight up or
down, right or left as necessary, to give the highest
possible candlepower reading.

NOTE: Ocoasionally you may find by watohing
the pattern on the soréen when the foot switch is press=-
ed, that the left beam goes up when the right beam drops
(or vice versa). This indiostes that the wires leading
to one of the headlights have been orossed. To oorrect,
the wires leading to the bulb socket in one headlight
should be interchanged. This will make both lights
raise and lower together as they should. This applies
to ordinary headlights, not the multibeam type.

FIG. I/
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6+ INCREASING ROAD ILLUMINATION

(1) When a headlight falls below minimum brilliance (as indicated by the red

line on the meter) it is imperative to give the driver adequate illumination. As a
matter of fact, most headlights should register 10 or over on the meter if properly
serviced. Polishing the refleotors and lenses, the bults too if dirty, and securing
oorrect focus will show definite results on the meter. Replacement of worn bulbs
may be necessary = they lose brillisnce es they grow older. Any or all of the fol-
lowing mey contribute to poor illumination: :

Dirty lenses or bulbs

Rusty or dirty reflectors

Defective wiring

Poor ground oonneotions

Corroded or dirty switch contacts

Battery not fully charged

0ld, weak bulbs

Improper foous

NOTE: The reading on the meter is given direotly in thousands of candlepcwer.

A reading of 6 means 6000 oandlepower. Minimum intensity under normal weather condi-
tions should be not less than 7500 candlepower, or 3700 for each light, Henoce the
red line on the meter at 3,75 indicating minimum illumination which should be per=
mitted, Good headlights on modern cars will generally give a reading of 10,000
candlepower or over for each headlight,

7o SERVICE STANDARDS

(m) Special requirements of State or local ordinances should be followed care-
fully. When no such ordinanoces govern, the following standards will be found general-
ly applicable: ‘ .

AIM should be straight ahead (except for multibeam type lamps as des-

~ oribed in jnstruction (k) and should drop 2 inches in 25 feet (see

instruotion (h) ).

FOCUS should be adjusted carefully as desoribed in instruction (1),

BRILLIANCE should be stepped up as much as possible, with the red

line on the meter as an absolute minimum for any cer or truck., Any

modern car capable of modern highway speeds should register 100 or

more.,

8. A MERCHANDISING UNIT

(n) You will not fail to recognize the merchandising possibilities of the
Weaver Eleotric Eye Headlight Tester, Show your customer the pattern his headligh+
beams make on the soreen, and call his attention to the readings of the meter, Afier
each successive adjustment show how much you have increased his road illumination -
how polishing the refleotors and lenses, changing the bulbs, and each other opera-
tion has resulted in better lights. With this equipment you can SELL your head-
light service in a manner possible with no other equipment on the market, Capital-
ize this faot to sell more service, better please your customers, and make more
profit for yourself,

9. "HEADLIGHT SERVICE — How to Sell It"

With your Weaver Eleotrioe Eye Headlight Tester comes a book bearing the above
title. We urge you to read it carefully, because it ocontains not only sales helps,
but additional valuable service information, ’ ‘

We oall your particular attention to the Weaver MNanual of Headlight Service
which is furnished with your Tester, and which we believe w{ll prove of inestimable
value tg service men who are interested to build a profitable Headlight Service De-
Partment,



ASYMMETRIC BEAMS AS THEY APPEAR ON A WALL
RS FEET AWAY ~ AND ON THE TESTER SCREEN
AT CUSTOMARY 10 FOOT WORKING DISTANCE

These illustrations show operation of the driving and passing beams of the
type shown in Fig. 8 — used on most General Motors ocars and others. Note that
Yeaver Electrio Eye Tester cheoks beams individually, before they fuse. Photo-
electric ocell locates "hot spot" or beam centers.
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HEADLIGHTS IN GENERAL USE

There are four principal types of headlights in
general use today. Each has its own individual means of
changing to a passing beam. In the illustrations of
these four types whioh are shown on page 3, we have
designated each separate beam by letter. On page 4 are
shown how these various beams should appear on the screen
of the Weaver Photoelectric Headlight Tester when the
headlights are properly aimed., Work of testing the head-
lights should be performed with beams A, C, E or H. After
correot aim of these beams has been secured, operate the
switoh to show the passing and oity beams, and oampare
with illustrations showing how they should look on the
soreen, This will definitely show if lead wires have
been orossed, as sametimes happens.

{}



Older style dual beam headlights
merely drop for passing. The passing
beam is oustamarily used for city

driving,.

Newer style dual beam headlights
drop slightly and shift to the right
for passing. The passing beeam 1s
used for oity driving. These eare
used on Hudson, Terreplene, Nash,
LaFayette, Studebaker, eto.

This type of light will be found .
on many of the newer General Motors
cars, The left beam is aimed slight-
ly to the right, For passing, this
beam remains unchanged, while the right beam drops. Change fram driving to
passing beam is made with a foot control. A third pair of beams (controlled
by dash switoch) is used for oity driving.

This type of light was
used on most Chrysler pro=
duots (up to and including
1935 models), as well as on

Packards (1935 and later).

The right headlight beam is aimed slightly to the right., For passing, this
beam remeins unchanged, while the left beam drops. Change fram driving to

~ passing beam is made with a foot control. A third pair of beams (oomtroll-

(,) ed by dash switch) is used for oity driving.

-

S el



BEAM PATTERNS ON THE
PHOTOELECTRIC HEADLIGHT TESTER SCREEN

A Headlight reflector is so curved as to refleoct about 2/3 of
the light rays that emanate fram the bulb, and re-direct them into a
definite path which is ocalled the headlight beam., At a distance ten
feet ahead of the car the beams fram the two headlights have not merg-
sd = hence the two beam patterns on the soreen of the Veaver Photo=-
eleotric Headlight Tester are separate and distinot, the Tester being
used at a standard distance of ten feat fram the headlights.

The following illustrations show how the beams should appear
on the Tester soreen. Refer to the beams shown on page 3, and com-
pare with the pattern below indicated by the corresponding letter of
the alphabet,

O
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LOADING ALLOWANCE
WHEN ADJUSTING HEADLIGHT AIM

Sinoe most headlight service is rendered with the vehisle empty, a
certain "loading allowance" is necessary when aiming the headlights to oampen-
sate for the change in the angle of the vehiocle when weight of passengers(or
load) oompresses the rear springs.

In many States the Headlight Code speocifies loading allowance for mak=-
ing headlight adjustments. We urgently reocommend that State or local ordinances
be followed accurately in all oases. For those communities where local statutes
do NOT govern, the following general practioce will give satisfaotory results.

The "hot spot" or high intensity part of the headlight beam has a notice-
able depth. As the photoeleotric ocell on the Optoscope is moved up and down
through the beam, you will notice there is a range or band about 1/2 to 1 inoh
high at whioch the pointer on the ocandlepower meter remains at approximately the
same high reading, while the photoeleotric oell moves through it, Above this
band or below it, the pointer drops off sharply. This band marks the visual
"hot spot" of the beam, At a distance of 100 yards from the car this "hot
spot" is usually about 10 feet deep.

When aiming headlights with: the vehicle empty, the upper edge of this
"hot spot" should be aimed to give about 500 feet of road illumination, as
shown bv the pointer on the Optoscope. This gives the beam an aim something
like this:

Fo-

With one or two passengers in the front seat of the car, the compression
of the soft rear springs usually tilts the beam very slightly upward, bringing
the top of the "hot spot" about level, like this.

Then when passengers are added in the rear seat, further compression of
the rear springs still further raises the beam, but the bottam of the "hot spot"
still strikes the road and gives adequate road illumination. With the oar
heavily loaded, the headlights may throw a beam like this:

All of the above instruotions as to aim, of ocourse, apply to the country
driving beam, or highest beam. Drivers must depress their beams when passing,
to avoid glare. On most cars the lights are changed to a passing beam by pressure
on a foot switch. This passing beam is sufficiently lower so that with high beam
aimed as above, there will be no glare even with rear seat fully loaded.

In those States having specific requirements regarding the drop of the
beam a mark may be made on the face of the Optoscope designating the desired or
legal aim, When no specific laws govern headlight aim, we believe aiming the
top of the beam for 500 feet road illumination will give the most desirable head=-
light adjustment.

-5 =



WHAT TO DO
WHEN CANDLEPOWER IS LOW

1, ADJUST FOCUS

Older cars with fooussing headlights can sametimes be greatly increased in
candlepower. Set the Optosoope and Electric Eye at point of highest reading; then
turn the foous adjusting sorew in or out to attain point of highest possible beam in-
tensity. This places lights in exaot foous. Newer model oars are for the most part
equipped with fixed foous headlights on which no such adjustment is possible or ne-

cessarye

2., POLISH LENSES AND REFLECTORS

Use NEW, olean cotton and a non=-abrasive polish on reflectors. If in bad
oondition refleotors may have to be re-silvered or replaced.

Cheock lenses to see that they are of same make as headlights; also to see that
lens marked "RIGHT" is on right headlight; "LEFT" on left headlight. It is important
that lenses be of the seme manufaoture as the headlight since prisms are formed to
give correot direction to rays coming fram reflector of a given shape.

3. CHECK THE BULBS

Imported and "pirate" bulbs should be replaced. Also bulbs that have beocame
blackened or lost efficiency. Compare candlepower with that of a new bulb to deter-
mine if replacement is necessary or advisable.

4, TEST THE BATTERY

The battery may be strong enough for easy cold weather starting, and still be
too weak for effeotive illumination. Make sure battery is fully charged and in good
oondition = otherwise recharging or replacement should be recommended.

5. LOCATE RESISTANCE IN THE CIRCUIT

If all of the above service fails to bring headlight candlepower up to normal,
resistance in the lighting oirouit is usually indicated. Such resistance ocauses a
loss of voltage, with a proportionately GREATER loss in ocandlepower. Thus if 6 volts
will produce 10,000 oandlepower from a headlight, reduction of the current to 5 volts
reduces the ocandlepower to 5,600 — a loss of 44%. Resistances are frequently dis-
oovered which are greater than thisl

You may frequently notice when lights are first turned on, and you set the red
hand on your candlepower meter to maximum illumination, that after a few minutes burn-
ing the candlepower falls off noticeably. This is NOT usually due to battery deprecia-
tion as is cammonly supposed, since tests show that a normally charged battery will not
suffer noticeable reduction in voltage for 60 to 90 minutes after lights are turned on.
What does ocour is a gradual heating up of bad oonneotions, whioh inorease the re-
sistance to the electric ourrent and drop the voltage delivered at the headlight. This
resistance will usually be found in the ammeter, dash switch, fuse bloock or foot
switch, and is loocated by following the procedure outlined below,

For this work you will need a "jumper" made of insulated #10 stranded wire

(the soft, pliable kind such as is used for brush leads), on one end of which is a
spring clip connector, and the other is a pointed rod with wood handle. Any mechanic

« B w
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ocan make up such a jumper for himself, whick should be about & feet lone, =snd the
pointer or prod may be of brass or copper, with a sharp point to enable him to =rod
through the wiring insulation whenever the connectors or terminals are not easily ac=-
cessible.

1. Turn on the headlights and press the foot switoch (if necessary) to make
sure the high or driving beam is on. Adjust Headlight Tester and Optoscope to oo=-
tain maximum candlepower reading, and set the red hand on the meter to this positicn.

2. Attaoh spring clip of jumper to starter switch (A in diagram on page 7)
and with the prod, oontact the connector of the high beam wiring (B), at the set
sorew or spring olip, This makes a direot oonnection between points (A) and (B)
with a resistance-free jumper, and in most cars will ocause an immediate flare=-up of
the lights to approximately normal candlepower,

CAUTION: If you touch the connector to the passing beam filament (C) it will
oause both filaments to burn simultaneously. This oan do no damage, but it WILL
osuse the candlepower to jump. Similarly touching the connector (D) to parking lizht
will oause parking lights and driving lights to burn simultaneously. This is easy to
identify because the parking light is a separate bulb, Identifying counectors (B) -
and (C) is more diffioult, but can be done usually by watohing the soreen pz2ttern of
the headlight beam on the Tester,

If the jumper oontact at (A) and (B) causes lights to flare up, proceed with
steps 3, 4, 5, eto. in order. If these oontaocts do NOT raise candlepower of head-
lights appreciably, then proceed at once with steps 11, 12, 13 eto. to locate bad
ground connections or battery cable.

In all of these tests we are assuming that battery is up, lenses are clean,
reflectors polished, foous adjusted, and bulbs new,

3+ In same oars it is inconvenient to get at the headlizht connectors (B).
Similar tests may be made by touching the prod to the output side of the foot switch
at (E), and a flare-up will indicate resistance in the line between (A) and (E).
Similar caution must be observed about touching the passing beam output oconneotion
at (F), which will cause both filaments to burn simultaneously and oandlepower to

- 7=



jump. This is very deceptive, since it cannot usually be detected by looking at the
lamp — watoh the pattern on the Tester soreen.

THERE IS NO DANGER in these tests of burning out a headlight bulb or other-
wise injuring the eleotric system. Six volts is all you oan possibly deliver to the
headlight, and bulbs are made to oarry this. The amount that lights will flare up
will sanetimes amaze you. Your only oare needs to be not to overload the candlepower
meter and bang the indioator needle against the stop. If necessary put up the 50%
shutter before the photoeleotrioc cell, and readjust red hand aocordingly.

In same oars some of the various points indicated by letter in the accampany-
ing diagram may be inaccessible or diffioult to get at. 1In such ocases the insulated
wire mey be punotured at the nearest point with the sharp-pointed prod. Hence the de=-
sirability of the sharp point, and avoiding touching this point to the ground; which
shorts the battery, causes a hot spark, and burns off the prod point.

4, While you are at the foot switch, touch the prod to the input lead (@).
The oandlepower reading made by shorting (A) to (F) having demonstrated the light
volume we ought to be able to get, any falling off of this candlepower by the oonnec-
tion (A) to (G) shows resistance in the foot switoch. This is very common, and may be
corrected by putting in a new switch (which on same cars may be just as bad, because
cheaply made) or by flowing solder over the rivet conneotions to make a good bond and
electrio conneotion.

5. Having demonstrated by the flare-up of lights in Steps 2 and 3 that re=
sistance is causing a orop in voltage between battery and headlights, you should now
proceed to locate what part or parts are responsible.

Touch the prod to the input lead of the ammeter (H), shorting out the main
ammeter lead. If Tester meter jumps a few hundred candlepower, it indicates the
lead-in wire is too small for the load it is expeoted to ocarry. It is amazing the
number of these that are found overloaded by extras that are added to the car —
heaters, radios, and whay-have-you.

The simplest, least expensive correction is to run a supplementary, addition=-
al wire fram starter switoh to ammeter, paralleling the one already there. Use 710
or #12 wire, with terminals soldered at the ends, which may be attached to the same
connecting posts. The parallel wires may be bound together here and there with tape.
This procedure saves tearing out the wiring already installed, and is just as effeo-
tive. Candlepower will thus be permanently raised to the point secured by shorting
framn (A) to (H). This having been oorrected, readjust the red hand on the candle-
power meter to the new level, and do the same after making each permanent repair.

6. Now touch the prod to the output side of the ammeter, at (I). If oandle=-
power increases substantially (say 1000 o. p. or more) it may be suffioient to war=-
rant replacement of the ammeter. This will have to be judged in relation to age and
value of oar, proportionate share of candlepower that can be so gained, and willing-
ness of custamer to spend the amount neocessary.

: 7. Next touch the jumper point to the input side of the fuse blook, at (J).
If this shows an inorease in candlepower as campared to shorting (A) to (I), the
lead-wire to the fuse blook is probably overloaded. Here or any other place that
wires are overloaded, install a supplementary #12 or #14 wire as desoribed in Step

L4

8. The output side of the fuse block should now be tested by touching the
prod at (K). Corroded oontaots should be cleaned with sandpaper. Cheok the fuse
itself, whioh may be ocausing resistance. Cheap, imported fuses are the principal
source of trouble, and "pirate" makes are frequently a cause. Test the camparative
candlepower reading with a new standard make fuse installed.



9. The main light switoh may be on the dash, or at the base of the steering
oolumn, depending on make and model of car., Wherever it is, a test at the input side
(L) is next in order.

If oontaot at (L) shows greater candlepower than at (K), supplementary wire
may be installed.

10. Next the output side of the main light switch should be tested by ocon-
taot at (M), If this indicates resistance in the switoh, it may be necessary to re-
place it. Constant and long-continued heating of these switohes (due to corrosion,
eto.) oauses the copper to lose its "temper" or became "burned", and cause a resist-
ance that ocannot be overoome exoept by replacement. Switches in use a year or two
will often ocause a drop of a volt or more, which would reduce oandlepower by 40% to

50%.

11, If headlights still laock candlepower, and lights seem to burn off=-color
instead of with the white light they should have, test the main battery cable by
touching the prod to the center of the battery terminal at (P). If this causes
lights to flare up, make sure there is a good oontact between the cable and battery
terminal, free from corrosion. If this fails to ocorreot the trouble, the battery
cable will probably have to be replaced.

12, Disconnect the jumper olip fram the starter switoch and hook onto the
frame or any other good ground. Be sure olip bears against clean, shiny metal., Then
touoh the prod to center of battery terminal at (Q). A flare up of the lights by
this test indicates a bad battery ground connection or defective ground cable.

13, With olip still attached to the ground, touch the prod to the headlight
rim., Quite often this disoloses a defective ground at the headlight itself, which
may be due to rust between reflector and headlight shell, or between headlight col-
umn and fender, or perhaps in the socket (on older oars) whioch permits headlight
aiming. If there is a ground wire, check the contacts to make sure they are clean
and bright. In many cases headlight ground can be immeasurably improved by solder=-
ing a pigtall of copper wire to inside of headlight shell, and to back of reflector.,

*x % ¥

By following the procedure outlined above, safer headlights can be provided
almost any ocar that ocames into your shop. The amount of this work there is to be
done will amaze you once you get into it., It is good, profitable business of the
kind that satisfies oustomers, builds a valuable reputation for your shop, and adds
to the safety and oomfort of every driver who patronizes you.

SELLING AND SERVICE TIPS

Last year (1936) there were 21,670 killed in night aoccidents, as oompared with 15,130
in daytime. This despite the faot that night traffic is only about half of day
traffio (by actual count). Thus night driving is about 5 times as hazardous as
daytime driving}

Constant vibration of the oar body gradually changes the aim of the headlights. They
should be serviced at least twice a year = oftener is desirable.

A headlight mis-aimed just 3° sideways throws the center of the beam olear off the
road at 160 ft. Tilted upwaurd just 3° too high, even the passing beam will be
above level, and glare will blind the oncaming driver.

& D »



A light object oan be seen at night about three times as far away as a dark objeot.

The pupil of the eye shrinks as we grow older, thus requiring more light. Tired
eyes need more light than rested omes - and most of our night driving cames at \
the end of the day when eyes are fatigued. -’

PASSING BEAMS

Normally the passing beam is 2%9 lower than the driving beam, completely eliminating
glare. Drivers must be educated to use this passing beam whenever another oar
approaches, not only for courtesy but for safety.

Most cars produced in recent years have multiple beam headlights. Changing fram driv-
ing lights to passing lights deflects cme light downward 229; the other 1light
(already aimed slightly to the right) remeins unchanged.

On the newest Flex-Beam and Corooran-Brown headlights, a change to the passing beam
defleots both lights 1 degree downward and 21 degrees to the right.

LENSES

Lenses must carry the same manufacturer's name as is shown on the lamp body.

The headlight lens marked "LEFT" should be on the left hand headlight as viewed from
the driver's seat. Be sure the top of the lemns is truly at the top of the head-
light, so that seams in the glass are exaotly vertical and horizontal.

HOT - SPOT o

The "hot spot" of a headlight beam is about 8 feet deep at 350 feet ahead. The top
of this hot spot should be aimed to strike the road about 500 to 600 feet ahead
with the oar empty. Then when the oar is loaded, the bottam of the hot spot of
the beam will still aim no higher than level,

With the Weaver Photoelectric Headlight Tester, you are adjusting headlight aim with-
in 1/5 of a degree - much closer tolerances than are possible in wheel alignment.

A correctly aimed driving beam strikes the road 500 to 600 feet ahead of the car. This
means a drop of 2 inoches in 25 feet (about 1/3 degree) .

SPRING - SET

In stopping & oar quickly with the brekes, the radiator dips downward, and the springs
heve a tendenoy to set with the ocar nosed downward. Relief of this spring set is
important if headlight service is to be acocurate.

"Spring set" may cause a variation of as much as 1° (5% inohes in 25 feet) in the eleva-
tion of the headlight beam. For this reason always bounce the front end of the car
up and down to bring the springs to rest in their normal position before measuring
or adjusting aim.

TIRES

Soft rear tires (with properly inflated front ones) will elevate the headlight beam
about 2% inches in 25 feet; so that with headlights properly aimed, soft rear tires
will 1ift the beam center clear off the road.

9
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¥hen you find ome headlight higher than the other, look for a soft tire on the low side.
Also oheck the springs and shackles on both sides. Stiff springs (that need lubri-
cation), weak and sagged springs, frozen shackles = these are but a few of the jobs
you will uncover.

REFLECTORS

Headlight refleotors should be polished with NEW ootton end a non-abrasive polish. A
dirty rag, or a dusty ome, will soratoh the high polish of the reflector. Use
the cotton only once, and throw it away; e small tuft is suffiocient.

New Headlight gaskets should replace old and worn ones, %0 prevent dust and discolore-
tion of reflectors.

Replecing refleotors (or re-silvering them when feasible) is a constant source of
extra inoame for headlight departments.

BULBS

Bulbs lose about 1/3 of their brilliance before finally burning out. Dim, weak or
blackened bulbs should be discarded, even though the filament still glovs,

CONNECTIONS

A poor contact or connection oreates resistance, outting dowm the voltage delivered
to the headlights, and hence deoreasing illumination. Jiggling the switch, wir-
ing, battery oconneotiom, or lamp contact where the poor oonnection oocurs will
jiggle the needle on the Optoscope dial, making it easy to locate the source of
trouble,

A defeotive ground oan be quickly deteoted by shorting with a test wire from the po-
lished headlight rim to any other bright surface on the body of the car. This
makes a good ground connection which will immediately show increased illumination
on the meter if the regular ground is defective.

A defective headlight ground is often due to a rusty ball and sooket mounting. Or

new or freshly repainted cars, paint will have the same effeot. Correoction con-
sists in cleaning and brightening both ball and socket with emery oloth,

BATTERIES

A defective battery cell often causes the Optoscope needle to drop spasmodically, as
for instanoe when a separator is shorting through. One dealer sold nine batteries
this way during the first month he had his Photoeleotric Headlight Tester.

If lights are dim, try starting the engine. If this ocauses the lights to flare up,
the battery is probably weak, or connections from generator to battery are poor.

- 11 =
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FEW DRIVERS KNOW WHAT A YEARS DRIVING
DOES TO THEIR HEADLIGHIS

When Sam bought his brand new car, each headlight sent 15,000
candlepower squarely down the road. Two such headlights gave hinm
30,000 oandlepower providing safe vision for about 275 feet ahead - which
meant he ocould drive at 50 miles an hour and still be able to stop within
the range of vision.

But that was a year ago; and although Sam has had his car washed
and polished, his brakes and steering adjusted, those two headlights have
been campletely neglected.

In time, the bright refleotors began to tarnish, and the bulbs
grew blackened and dull. The gaskets loosened and a thin layer of dust
filtered in and spread over reflectors, bulbs and lenses, Backing his
car into its garage stall by pushing against a headlight had cocked ore
of them upward, These changes for the most part came - so little at =
time he never noticed them; just as failing eyesight creeps stealthily
over an aging man and he doesn't realize until one day he must have a
magnifying glass to read. So it was with Sam and those gradually dimming
headlights.

Fortunately Sam was not what you'd call a reckless driver - at
night he never traveled over fifty miles an hour, and usually only forty.
But after a year had gone by, forty miles an hour was really a dangerous

"Becavge 30,000 candlepower=--- gradually dimmeé to 10,000,"

night speed! Beoause the 30,000 candlepower (both headlights) had grad-

ually dimmed to 10,000; with lights only ome-third as bright, the objeot
v that he oould see a year ago at 275 feet beocame soarcely visible now at
| 40 feet; and even with brakes like new, to be safe he ought to travel not
‘ more than 20 miles an hour.

! Sam doesn't know all that (few drivers do) and the garage that has
ﬁ gervioed his oar for a year never told him, As a matter of fact, too few
' garages have ever tried to merohandise headlight service, even thoush servio-

/" ing headlights is a necessary and profitable safety service., The first

garage man that shows Sam the ohanoe he tukes driving 40 miles an hour with
20 mile headlights, is not only going to get the job of ocleaning and adjust=
ing those lights, but will earn real gratitude and good will and future
petronage fram Sam.

.



A New Souroce of Revenue

Perhaps the garage that servioed Sam's oar should not be blamed,
because in the past headlight service has often given rsther uncertain re=-
sults, has been hard to sell, and never proved profitable enought to
warrant serious attention. Until the advent of the Weaver Photoeleotrioc
Headlight Tester, precise adjustments oould be made only for focus and
aim, with focussing rapidly fading out of the picture as more and more
cars oame through with tixed foous headlights.,

With the new Weaver Photoeleotrio Headlight Tester available
at a price within reach of the
average garage, and at a price
cammensurate with the volume
of business whioh it will de-
velop, a whole new safety
field is opened to garage-
men, and many are weloaming
headlight service as a new
and profitable department
capable of earning dividends
on a par with those fram
wheel alignment, brake ser-
vioce, lubrication, or any other major servioce.

Beginning a New Era in Safety Servioce

Ten years ago wheel alignment was ocomparatively unknown; today
it represents 15% of the money spent for autamotive maintenance. The
shops that equipped themselves early and sold wheel aligmment servioce
to the motoring publioc cashed in, in a big way.

Drivers have taken their headlights for granted for years (just
as they formerly did their wheel aligmment) and the garage equipped with
this new method of testing headlights and merchandising headlight servioce,
who sells headlight service +to the motoring public is going to make the
bigz money fram this important safety service that is just now coming in-
to its own.

The important thing for YOU as the owmer of this new Headlight
Tester is to realize its possibilities and start immediately to explain
to your oustamers just what you now ocan do toward promoting the safety
(and canfort) of their night driving,

Don't overlook the importance of night driving COMFORT as a sales
appeal. Nothing fatigues a driver more quickly than oonstant eye strain
and the mental ooncerntration necessary when +trying to pierce the gloom
ahead to piock out dimly lighted objeots. An hour or so of such driving
will tire the freshest driver, who dares not let his attention waver for
an instant lest danger and disaster overtake him and all his passengers.
Good lights will convert that night driving strain into placid ease and
camplacenoy, since they will show up possible dangers ahead in plenty of
time to stop from canfortable night driving speeds.



car Owners Are Eager For This Service

There are millions of drivers just like "Sam" driving around these
United States, willing and eager to spend their service dollar for canfort
and safety any time saneonse shows them a legitimate safety service they

—_— can buy. Same of their cars are three
or four or more years old, same are
only a few months old. "Sams" are
driving by your door every day, and
some of them drive right into your
shopl! Are YOU selling them?

Sam oame into our shop the
other day (only his name happened
to be Bill) and we set our Neaver
Photoeleotric Headlight Tester be-
fore his car and measured his lights.
. The first one had just 4,200 candle-
"Sams are driving....into your shop power.

"gi11" I said, "that isn't a very bright headlight is it? Better
let me polish the refleotor."  Bill
agreed, so I took the silver polish
and a wad of cotton, and in three
minutes it shone like a new dollar.
Then when I measured the beam it
showed 7,100 oandlepower} Bill said,
"Gee, that sure makes a difference,
doesn't it?

"I111 give you a pair cf Lindberg
"That's only a start," says Beacons."

I, "just spend a dollar and a half

with me and I'll give you a pair of Lindberg Beacons! And here's what

happened.

I polished the lens, and the oandlepower jumped to 8,500, Then
T aimed and fooused the light and got a new bulb (same size as the old
one) and it jumped the candlepower up to 11,0001

"Bill," I said, "that old bulb's still got a few hours left, but
they're DULL ones. If I were you 1'd say it's done its work and leave
in the new one." Bill was no fool. He said, "All right, but give me
that old one for a spare, just in case I get oaught on the road same
night". So into the tool campartment it went.

That was what happened with Bill. We boosted his headlights fram
8,500 oandlepower (the two cambined) to 22,500 - that's an inorease of
over 150% - and his bill looked like this:

Polishing and adjusting headlights = = = = = = $1.25
2 headlight bulbs @ 424 = = = = = = = = = = = «48
2 headlight gaskets @ 410 = = = = = = = = = = = .20

gI .gs
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Less than two dollars had pushed up Bill's safe night driving
speed fram 17 miles an hour to more than 401 My profit? Well, it took
just 40 minutes fram first to last for the labor involved. That's about
25 cents at the average mechanio's wage. Profit on the bulbs and gas=-
xets amounted to 22 cents. So I oleared on the job $1.12 and a satis-
fied oustamer. Bill will want that job done again in six months or so,
and I won't have to sell it to him., In the meantime he'll be in for a
1ot of other work, because now I stand ace-high in his estimation.

Of course, I know it's hard to get these motor-minded mechanios
to get out a headlight tester and sell headlight servioce with it. Put
one in your shop and if you yourself don't push it, the Tester may Jjust
sit and gather dust until someone comes in and asks for headlight work.
And that happens all too seldoml

Let Headlights Be Sameone's Special Job

I know a man that found the answer by getting a boy fram the trade
sohool and putting him to work on nothing but lights; paid him a third of
the gross "take" on labor., Ever time a car came into the shop (there were
fifty or sixty a day) he'd line up the tes- — - s
ter {n front of it ald then try to sell the 22 = ¥z4
owner on a polishing and adjusting job. Or s b s
if the owner wasn't there he'd hang one of
these little tags on the light switoh show-
ing in what oondition he'd found the lights.
Do you know, after three or four weeks that
1ad was earning $15 to $20 a week, Jjust \
with his one-third peroentage? )

He got all he oould out of head-
lights, and then began to check tail lights,
stop lights, and stop light switohes. You
oan figure for yourself what the"house"
made if he was getting §15 or $20 a week.,

Those little tags have worked out Hang one of these tags on the
to good advgntage, too, in garages that light switoh
have over-night storage. The night man
sets the headlight tester in fromt of each car, fills out a tag if the
lights aren't up to standard, and hangs it on the light buttomn. You'ad
be surprised how many jobs are sold that way, and how pleased oustamers
are to feel that mechaniocs take a personal interest in their ocars,

Headlights are mighty important to safety, and just a little pro-
perly direoted effort will pay worth-while returns. Many of the jobs are
small, amounting to only a dollar or two each. But add them to your regu-
lar run of business and they certainly make a soft oushion of "velvet"
on the week's profits.



Then, too, there are a lot of bigger sales that oome fram this ef=-
fort. Like same of these:

A's oar had dim lights. We traced it to a poor battery
ground oonneotion. He had us install a new ground wire.

B's headlights were both dim. A few minutes testing
with the Photoeleotrioc Tester (watehing the candlepower
pointer) showed that the comneotioms were good, that
the grounds were okey, but that the trouble was in the
switoh - a dirty oontact. So he had us overhaul the
switoh.

Cts headlights were both dimm - you ocould see they were
burning dull. COhecking over his eleotrical equipment

we found a spot light, oar heater and radio all loaded
onto a regular size battery. The charging rate on his
generator was stepped up slightly, and the oustamer de-
cided to put in an oversize battery. So we got a battery
sale,

_Yes, there are real possibilities
in this headlight service, and now
with your Photoeleotric Headlight Tes-
ter you oan really show your custo-
mers just exaotly what they need, and
then show them the improvement your
gervice has made, With a device of
this kind, selling headlight servioce
is easy, and makes possible the de-
velomment of a real Headlight Depart-
A real headlight department in your ment in your shop. Give it the same

shop attention you do some of your other
departments (such as greasing, brakes,
wheel aligmment, or motor analysis) and you'll be surprised what profits it
can make for you.

Safe Night Driving Speeds

The ability to stop in time when danger loams up ahead depends om
not "over-driving" headlights., Even with the best brakes, there is a defi-
nite distance necessary for stopping the car., That distance inoreases as
the square of the speed - that is to say, a oar traveling 30 miles an
hour would require four times the stopping distanoce necessary to stop fram
15 miles an hour. Fram 45 miles an hour it requires nine times the stopp=-
ing distance from 15 miles an hour.

On the other hand, illumination of the road diminishes in pro=-
portion to the square of the distance fram the headlights. The light
that shines on an objeot at 20 feet is only 1/4 what it is at 10 feet;
at 50 feet, l/ésth; at 100 feet, L/lOOOth; eto., Thus with stopping dis-
tanoce rapidly inoreasing ana illumination rapidly diminishing, even the



brightest possible headlights ocannot give safety at speeds which are
cammon in daylight; but the brightest possible headlights are necessary
if oanfortable night speeds are to be maintained with safety.

The Safe Night Speed Chart

Based on these well-established principles, Weaver has prepar-
ed a Chart for use in your Headlight Department whioh should help vou to
sell headlight servioe., \ssuming that the driver is alert, of normal
mature mentality, has
good eyesight, that wea-
ther, road and visi-
bility conditions are

SAFE NIGHT DRIVING SPEED
GHTS

favorable, and that the
light ooming from his
headlights is properly
aimed down the road,
then the chart shows
the approximate maximum

APPROXIMATE
| | SAFE_SPEEDS

With GOOD brakes and lights properly aimed, this

chart shows approximate safe speeds
for an alert driver with normal vision

CANDLEPOWER OF BOTH HEADLIGHTS

MILES PER WOUR F*V | R N |

10000 15000 20000 25000 30000 35000

MILES PERNOUR | . .

safe night driving speed SEEEE
in proportion to the
candlepower of the head-
1 ights .

Read the candlepower of eaoh headlight with your Teaver Phroto=-
electric Feadlight Tester, add the two figures together and consult the
chart. Find where the corresponding oandlepower intersects the red
diegonal line, and then follow horizontally to the left to find the ap-
proximate safe speed.

Nine drivers out of ten are over-driving their headlights. With
this chart you can do two things for them - sell them a service that will
increase their maximum safe speed; and make them more "safety-ccnscious"
so that they will slow down within that maximum during their night driv-
inge

Note that as cendlepower inoreases fram the legal minimum
(7500 ce.p.) to 30,000 c.p. the safe night driving speed increases rapic-
ly. Note too, that at the right side of the chart the parabolic curve
has perceptibly flattened, so that beyond this point an increase in il=-
lunination does not bring & proportionate increase in safe night speed.

2 Service You Can Demonstrate

Car owners are daily becaming more and more ready to be "shown"
the service they need. Sucoess of the motor analyzers and similar mer-
chandising equipment demonstrates that fact, as does the use of such
visible testing equipment as the lieaver Autometic Wheel Alignment In-
dicator and the '/eaver BRrake Tester.

7ith this Photoeleotric Feadlight Tester ycu can show your custo-
mers the actual pattern of their headlight beams on the screen, and show
them the candlepower of each beam by means of the photoelectric cell and
meter in the Cptoscope.




Thus it is possible to show the need of adjustment and sell the
job. If the custamer waits to see the work done, you oan show him
definite results in the form of higher candlepower as & result of each
step in your service, In any event, when he calls for his car you can
show him exactly the amount his road illumination has been inocreased.

You will build good will and satisfied custamers at the same
time you make a handsame profit for yourself.

Don't overlook these possibilities in headlight service. It's
the omming safety servioce.

Illustrating a compact, efficient headlight cepartment.
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