OPERATING INSTRUCTIONS

Type 1536-A PHOTOELECTRIC PICKOFF
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Figure 1. The Type 1536-A Photoelectric Pickoff.

1 DESCRIPTION.

1.1 GENERAL. The Type 1536-A Photoelectric Pickoff is used to obtain
trigger pulses from a moving object for the synchronizationof an electronic
stroboscope with the object, or for the measurement of speed with a digital
frequency meter. The pickoff consists of a light source, a simple cylindri-
cal optical system, and a photocell. Variations in the amount of light re-
flected back to the photocell by the moving object produce electrical pulses.
These pulses are applied to the input of the Type 1531-P2 Flash Delay to
synchronize the Type 1531-A Strobotac® electronic stroboscope. When the
pulses are applied to theinputof a Type 1150-A or 1151-A Digital Frequency
Meter, the speed of the rotating object is shown on the readout.

An extremely flexible linkage system, consisting of three rods and two
clamps, permits the head of the pickoff to be locked in practically any posi-
tion.



If the rotating object whose speed is to be measured is not highly re-
flective, attach a small piece of the reflecting tape to it. Use the black tape
if the object is highly reflective. For surfaces with a medium reflectivity,
attach a small piece of the reflecting tape and cover the restof the periphery
with the black tape.

The minimum distance between the pickoff head and the reflecting sur-
face that will provide an adequate signal depends upon the reflectivity of the
rotating surface, the ambient light, and the distance between reflecting strips,
if more than one is used. In general, a distance of 1/2" to 1" from pickoff
head to reflecting surface is satisfactory with one reflecting strip. Adjust
the position of the pickoff head so that a steady reading is obtained on the
frequency meter. The frontface of the head should be parallel to the reflect-
ing surface.

2.2 USE WITH TYPE 1531-P2 FLASH DELAY. The photoelectric pickoff
plugs directly into the INPUT jack of the flash delay to provide synchronized
pulses to drive the Type 1531-A Strobotac electronic stroboscope. The vari-
able delay time produced by the flash delay enables the operator to view the
moving objectat any point in its cycleof rotation, even with small variations
in the rotational speed. For further details, refer to the Operating In-
structions for the Type 1531-P2 Flash Delay.

2.3 USEWITH THE TYPE 1150-A DIGITAL FREQUENCY METER OR TYPE
1151-A TIME AND DIGITAL FREQUENCY METER. The Type 1150-A Digital
Frequency Meter, set for a 1-second gate period, measures the speed in
revolutions per second with one reflecting strip on therotating surface. For
greater accuracy, set the gate period to 10 seconds and divide the reading of
the frequency meter by 10 (to obtain the speed in revolutions per second).
For revolutions per minute (RPM), place six reflecting strips on the rotating
surface, use a 1-second gate period, and multiply the meter reading by 10.
With six stripsand a 10-second period, the frequency meter will read directly
in RPM. Toobtaina reading once every second, directly in RPM, sixty reflect-
ing strips must be used on the rotating surface. As the number of strips is
increased, it will be necessary to decrease the distance between the pick-
off head and the reflecting surface to less thanthe nominal 1/2 inch suggested
above.

2.4 WIDTH OF REFLECTING STRIPS. With slowly rotating objects, use
narrow reflecting strips (approximately 1/16" wide) to eliminate multiple
pulses caused by variations in the reflecting surface. For high speeds, in-
crease the width of the strips(to 1/8" or 3/16") to give adequate pulse height.

3 SERVICE AND MAINTENANCE.

We warrant that each new instrument sold by us is free from defects
in material and workmanship and that properly used it will perform in full
accordance with applicable specifications for aperiod of two years after orig-
inal shipment. Any instrument or component that is found within the two-
year period not to meet these standards after examination by our factory,
district office, or authorized repair agency personnel will be repaired or, at
our option, replaced without charge, except for tubes or batteries that have
given normal service.



The Type 1536-A Photoelectric Pickoff willrequire very little mainten-
ance, except for the occasional replacement of the bulb. Remove the screw
on the side of the pickoff head and use the cable to push the assembly out of
the case. Loosen the screw on the back of the assembly; this will allow the
spring held in placeby this screw to be pushed aside. Thenremove the bulb,
insert the replacement (Chicago Miniature Lamp Works #327, 28v, .04 amp)
with the filament oriented parallel to the slot in the pickoff head. Reverse
the procedure to reassemble the pickoff. For best sensitivity, orient the lamp
so that the plane of the filament is parallel to the axis of thelens.

If, for any reason, you feel that your unit does not operate properly,
write to our Service Department, giving full information of the trouble and of
steps taken to remedy it. Our Service Engineers will assist in any way
possible.

SPECIFICATIONS

Maximum Pulse Rate: Approximately 2500 pulses per second as limited by the 200-micro-
second time constant of the photocell and cable combination.

Power Requirements: 20 to 28 volts dc, 40 ma. Power is supplied by the Type 1531-P2
Flash Delay or the Type 1150-A (or Type 1151-A) Digital Frequency Meter.

Accessories Supplied: 10-ft roll of 3/8-inch black tape; 10-ft roll of 3/8-inch silver tape;

carrying case.

Mounting: C-clamp (capacity 1-5/16 inches, flat or round) or 1}-inch magnet, both supplied.

Dimensions: Pickoff head, 11/16-inch diameter, 2 inches long. Linkage consists of two
5/16-inch-diameter stainless-steel rods, 6 and 6 1/4 inches long, and adjust connecting
clamp. Cable is 8 feet long, terminated in phone plug.

Net Weight: 18 ounces (0.6 kg).

Shipping Weight: 3 pounds (1.4 kg)
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The complete pickoff includes the following items (see Figure 1):

Pickoff head assembly, consisting of pickoff head, clamp, 1/4-inch
hollow rod, cable, and phone plug;

Intermediate rod, 5/16-inch diameter at one end, 1/4-inch diameter
at the other;

Base rod,with athreadedend that canbe screwed into either a C clamp
or a magnetic holding device (both supplied);

Adjustable clamp, to attach the base rod to the intermediate rod;

A 1/8-inch-diameter rod, for use as a wrench to tighten the base rod

in either the C clamp or the magnetic holding device, whichever is more con-
venient.

Two rolls of pressure-sensitive tape are provided, one reflecting and
one nonreflecting. These are tobe attached to the rotating object, as needed
(refer to paragraph 1.2).

The circuit diagram of the Type 1536- A Photoelectric Pickoff is shown
in Figure 2.
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Figure 2. Circuit diagram of the Type 1536-A Photoelectric Pickoff.

2 OPERATING PROCEDURE.

2,1 INSTALLATION. Select the proper mounting device (either the C clamp
or the small magnet) and screw the base rod into it. Insert the 1/8-inch-
diameter rod in the hole in the mounting device and use it as a wrench to
tighten the base rod. A choice of any of three tapped holes at right angles to
each other in the C clamp provides flexibility in the placement of the pickoff
head.

The pickoff head assembly mounts directly on the base rod by means
of aclamp on the assembly. The intermediate rod should be usedwhen greater
distance is tobe covered between the point of mounting and the pickoff head,
or when more adjustmentis needed to position the head properly. The separ-
ate clamp is used to attach the intermediate rod to the base rod. Release
both clamps by loosening the knurled knob. Insert the 1/4-inch section of the
intermediate rod in the small hole in the clamp (farthest from the knob).
Pressure on the knob will open thehole. Then insert the base rodin the large
hole in the clamp. Adjust the pickoff head to the desired position and turn
the knurled knob clockwise to lock both rods in place. Loosen theknob slightly
for minor adjustments. All clamps should be tightened securely to prevent
movement of the pickoff due to vibrations.

Insertthe phone plug, at the end of the cable, into the proper jack marked
INPUT, onthe front panel of the Type 1531-P2 Flash Delay, or marked PHOTO-
ELECTRIC PICKOFF, at the back of the Type 1150- A Digital Frequency Meter.



