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-INTRODUCTION -

In 1939 the manufacturers of automobiles
and headlamps, cooperating with national
safety groups, introduced the Sealed Beam
headlamp., This has been universally ac-
claimed a great forward step toward safer
vehicle operation,

Stimulated by the Sealed Beam program,
owners of older cars soon began demanding
scientific headlight service that would
give them lights comparable to the newer
Sealed Beams, This demand, combined with
the necessity for more precise aiming of
the stronger Sealed Beams, has made it
necessary for modern service shops to be
equipped for complete headlight service.

The Rayoscope Headlight Tester was intro-
duced at the same time that Sealed@ Beams
came into the headlight picture. 1Its
greater speed and accuracy found instant
favor throughout the country and it is now
recognized as the finest available equip-
ment for this important service. It meets
all the requirements of safety officials
and service shops by eliminating as much
of the variable human element as possible,

The Rayoscope is equipped with three meters,
the candlepower meter, left~right meter and
high~low meter, These are connected with
four balanced photoelectric cells perman-—
ently mounted within the Rayoscope. The
light beam is concentrated and directed on
these cells which then show, through the
meters, the condition of the light,
is also provided for showing the customer
the aim in inches at 25 feet (the distance
usually specified in state laws) and for
use in the aiming operatiom.

The disgram at the
right shows how the
light is directed
onto the cells and

A scale

THE CANDLEPOWER METER

This meter is used to determine the beam
candlepower of the geometric center of

the beam. Once the geometric center is
located by the aiming meters, it is

the operator's jJob to direct this center
to a pre-determined mark (usually straight
ahead with & 3-inch drop at 25 feet), The
action of this center meter hand should be
observed throughout the tests,
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THE HIGH-LOW METER

When the hand of this meter is exactly on
the center mark, it means that the direct-
ion of the beam center 1s lined up perfect-
ly with the Rayoscope so far as vertical
aim is concerned, When setting the head-
light aim (described later) this hand must
be centered by adjusting the headlight.

reduced by a con-

cave reflector,
This is the same method

ugsed in modern large

telescopes and is far

more accurate than the

usual lens used for this
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THE LEFT-RIGHT METER

This meter shows the same things as the
high-low meter except that, as its name
implies, it applies only to the horizon-
tal aim of the light,

EsruBemanFuse

THE AIMING SCALE (above)

This scale is located on the back panel
and shows both vertical and lateral aim

in inches at 25 feet, It is used through-
out the testing operation (described later)

but is also a valuable sales aid. It has
been placed on the Rayoscope so that it
may be easily seen from the driver's seat

of the car (as have the meters) and may be

used to convince customers that lights
need adjustment,

THE FILTER PLATE (above)

In order to prevent the full intensity of
the concentrated beam pattern from falling
diractly onto the photoelectric cells, a
heavy, translucent filter plate is super-
imposed on them, This plate also repro-
duces the beam pattern in miniature and
is visible through the window in the top
of the Rayoscope, It is used for aiming
adverse weather lamps which, unlike head-—
lights, are aimed from the top of the
beam. This filter plate should not be
used for final aim of headlights because
of the likelihood of error, but it may be
used to quickly place the beam pattern on
the cells by éye before making the final

accurate adjustments by means of the aiming

meters,
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l - First locate & spot in your
service station where headlight
gervice can be properly and quick-
ly done. It should be essy for the
customers to drive their cars to
the spot on your floor you have
plcked for this important service.
Secondly, be sure thast the floor
erea 1s flat. This srea need not
be perfectly level, but it must be
in the same plane.For example, in
Fig. l,areas A and B sre not level,
but sre in the same plane.Finally
locate the tester so there is no
denger of cars. striking it.

en spacer.By testing the tracks in

2 - Next place the Rayoscope

tracks on the floor spproximately

at right angles to the direction
from which cars will drive up to

the tester. The two tracks must

be psrsllel, that is, exactly the

same distance apart.A wooden spsc-

er, Fig. 2,18 provided for this.
This spacer ashould be placed a -

cross the two tracks at both ends,
the upper rails of the tracks fit-
ting into the notches of the wood-




this way at several points they can
be located exactly parallel. Tracks
which are to be anchored to the floor
should be tested with'‘the spirit
level to make sure both tracks are

in the seme plane: Place the wooden
track spacer near one end of track

as in Fig. 3. Place spirit level on
the gpacer and adjust until bubble
shows "level". Without changing this
ad justment, place the spacer and
level at intervals of a foot or so
along the track and check. If the bub-

ASSEMBLING THE RAYOSCOPE

Place bolt (A) through hole in center of
base support (B). Place washer (C) on bolt
and turn locking nut (D) until finger tight.
Screw locking lever (E) into holes at bottom
of locking nut so, when tightened, the lever
will extend toward rear of Tester. Screw
acora nut (F; on end of locking lever.

ble remains st "level" at each
point of test, the tracks sre in
the same plsne.But if the bubble
shifts from "level™ at any point
of test,the track must be shimmed,
using metal shims. One track has
holes drilled in each end. Place
this one farthest from the car.
Both tracks may now be fastened
to the floor with lag screws.
Attach rubber bummers to track
with holes vrovided in the ends.
These keep Rayoscope from run-
ning off ends of tracks.

Permanently installed tracks re-
quire chennels to be cut in the
floor and levelling should be done
with concrete, using the spirit
level for getting the tracks 1in
the same plene,
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Fig. 5

5.Assemble the Raeyoscope ss shown
in Fig. L, and mount it on the
tracks. Grasp the pointer knob of
the rear aiming scaele and set the
vertical aim scasle so 1t reads on
the "LEVEL" mark, Fig. 5.

CALIBRATION

The Rayoscope must be installed so that
the track is in the same plane as the
floor on which the car rests. If the
floor slants the tracks of the Rayoscope
should also slant, This can be done by
shimming the track. The following in-
structions are for calibrating the Rayo-
scope to the floor,

4, Move the Rayoscope near one end of the
track in line with either the right or
left vair of car wheels,
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Place the Calibrating Stand directly
in front of the Rayoscope with the steel
Celibrating Target pointing directly at
the glass in the front of the Rayoscope (A)
Raise or lower the Rayoscope until
the point of the Calibrating Target co-
incides with the horizontal cross line
on the front glass of the Rayoscope (A)

5. Now place the Calibrating Stand at
about the position to be occupied by the
rear wheel of the car, This will be
about 12 feet from the track., Turn the
Calibrating Stand so that the Target
(steel pointer) is approximately parall-
el to the track,

6. The next step is to aim through the
Aiming Slot at the back of the Rayoscope,
and over the Front Stem Sight fastened to
the side of the Rayoscope, at the Cali-
brating Target on the Stand. Adjust the
Rayoscope till the sights are in line
with the vertical white line on the
target.

7. Direct the beam of a flashlight or
hanging light buld into the small win-
dow in the top of the Rayoscove (C).
¥atch in the front of the Rayoscope to
make sure this light illuminates the
Filter Screen with the crossed lines.

8. Look through the Peep Hole in the
Calibrating Stand at the crossed lines
on the front glass of the Rayoscope and
the crossed lines on the illuminated
Filter Screen, The object now is to
make the two sets of crossed lines and
the center of the Peep Hole line up (D).
Set the Aiming Scale at the back of
the Rayoscope at "LEVEL" and "Q",

9. Find the Adjusting Screw at the rear
and under the Rayoscope and have an
assistant with a screwdriver adjust
with this screw while you watch through
the Peep Hole, When both sets of
crossed lines do not line wup the
TRACK should be shimmed until they do.
Do not change the adjustment of the
Tayoscope.

10. Move the Rayoscope to the opposite

end of the track and repeat the sight-
ing procedure. If the crossed lines
do not line up the TRHACK should be

shimmed until they do. Do not change
the adjustment of the Rayoscope.

Yeep the Calibrating Stand in a handy
place so the Rayoscope can be re-cali-
brated from time to time to insure pre-
cision in testing headlights.
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OPERATING THE RAYOSCOPE

l. Drive the car to be tested up
to the Rayoscope so that the hesd-
light lenses are sbout 12 1inches
or so from the front of the Ray-
oscope box. The tester can be used
at a distence of 3 or | feet from
the headlights but et these dis-
tances the csndlepower meter read-
ing drops about 5 or 10 percent.For
this reason it 1s recommended that
all testing be done with the heed-
light lens from 1 to 2} inches from
the front of the Ravoscope box.

2. Before testing or adjusting the
headlights always rock the car to
relieve the spring tension. In -
flate the tires to proper press -
ures. Do not lean on the fenders
while mgking adjustments., Lights
should be adjusted with the car
not loaded. The Weaver Rsyogcope

ls & sensitiveé snd eccurste instru-
ment ard for this reason the fore-



going points must be observed. The
least change in the position of
the cer which will elso change the
position of the lights will regist-
er on the meters of the Rayoscope.
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Fig. 1

%2, Move the Rayoscope along the
track until 1t 1s directly In
front of the center of the car.
Release the lock lever,A, Fig. 1l.
Now sight through the verticsl
aiming slot on the right side of
the back panel as you .face the
cer, Fig. 2. Stand at the resr of
the Raycscope and sight through
the slot across the vertical stem
sight on the right front of the
box end along the center line of
the car's hood. This lines up the
sights with the hood. Wext lock
the tester in this position by
moving the lock lever, A,Flg. 1,
to the right.
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4. Move the Reyoscope &along the
track until it 1s directly in
front of one of the headlights.
Adjust the tester to the proper
height by sliding 1t up end down

"snd wetching the candlepower meter.

At the polint where you get the
nighest reading, lock the tester
in place by meaens of the handle
on the left-hand verticsl sllding
member.

5. With the heasdlights on the
high or driving beam, note the
position of the meter hands on

both aiming meters. Cne meter
shows "high-low" and the other
left-right" ., Next move the point-
er knob on the back scale until
the hands on both aiming meters
are on the center mark, Fig. 3.
For example“ if the siming meters
read "right" end "low" simply move
the knob to the right end down -
wards. Then read the back scale.
This shows the horizontal and ver-
ticael sim of the headlight 1in
inches st 25 feet., The knob 1ndi-
catea the side aim while the two
pointers on the sides indicate
the high-low aim of the 1light
besm. For instance, in Fig. L,
the light would be aimed inches
low in 25 feet snd 6 inches to the
right.
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6. 8et the knob on the back panel
8o the vertical scale indicates the
legal drop in inches at a distance
of 35 feet. (The stapdard aim recog-
nized in nearly all states is a 3
inch drop in 35 feet. This is marked
in red on the Rayoscope gauge). Now
mova the knob sidewise on gauge so
the horizontal scale shows the
proper lateral or side aim for
the type of light with which the
car is equipped. (See table on page
22 for propeér aim of all lights§
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7o Now reed the aiming meters,
One of the meters will show 1f
the light 1s high or low and the
other meter whether the light is
aimed to the right or left. For
exemple, with the aiming scale
set to the requirements ss shown
in Fig. S5, that 1s, the 1light to
be pointed strsight shead and the
light besm dropped 3 inches in 25
feet, 1f the meters show light to
oe pointed as in Fig, 6, correct-
lons muat be maede hy moving the
headlights to the right and low-
ering them until the meter hends
indicete as in Fig. 7.

F'ig. 6

8. With lights adjusted so hsnds
of both aiming meters are on the
center line,they will be correct-
ly eimed and have the correct
candlepower reading.

Fig. 7

ASYMMETRIC HEADLIGHTS.

Asymmetric headlights alwazs have
lenses marked "RIGHT" and "LEFT",
sinqe they are not interchangeable
and must be used on the side where
they belong. Only one beam changes,
the other remaining in the same
position for both driving end
passing.

CROSSED WIRING

Occasionsally you mey find, by
watchlng the besm patterns on a
sultable screen or wall and press-
ing the foot switch, that one beam
goes up end the other goes down.
Pressing the switch a second time
ceuses the beems to reverse., This
indicates that the wires lesding

to one of the headlights have been
crossed.

To correct this, the wires leading
to the bulb socket in one hesd -
light should be interchenged. This
wlll meke both lights rsise snd
lower together ss they should.This
applies to ordinsry dusl beem head-
lights, not to multi-besm types.



