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INTRODUCTION

This instruction book contains & detailed description and photo-
grephs of the Friez #343 Contacting Anemometer, which is designed for
making contacts for every 1/60 mile and mile of wind passing the rotor
cups. It also contains instructions for the installation, operation,
adjustment, and maintenance of this instrument.

These instructions are also applicable to the #343-N and #347
anemometers, since they are similar in design and operation except
that they are designed for meking contacts for every 1/60 nautical
mile and nautical mile (#343-N) and for every 1/60 kilometer and
kilometer (#347). If these instructions are to be used for either
the #343=N or #347 anemometers, it should be remembered that all
references to 1/60 mile and mile contacts automatically become
1/60 nauticel mile and nautical mile or 1/60 kilometer and kilometer,
respectively.

At the back of the book are photographs and the drawing AW-500002.
Numbers in parentheses throughout the text refer to the item numbers
on Drawing AW-500002.

These instructions have been written to enable the operator to
understend the function of each part of the instrument. It is suggest-
ed that this book be studied carefully before any attempt is made to
install the instrument. A thorough study of the book should acquaint
the operator with such important information as would prove helpful
in the most rapid and efficient installation and operation of the
instrument.

Baltimore, Maryland
July, 1943



CONTACTING ANEMOMETER

Catalog Nos. 343, 343~N, & 347

A. DESCRIPTION

l. General.- The contacting anemometer is used to register and
transmit wind velocity. It consists of a three-cup rotor (2) mounted
on a spindle (16) which is geared to contacting and dial-registering
mechenisms. The spindle and the operating mechanisms are housed in a
weatherproof metal case designed for mounting on a standard 2° in-
cluded angle pintles A knurled thumbscrew (15) and a combination
thumbscrew and binding post (14) provide a means for fastening the
anemometer to the pintle.

2. Spindle Shaft.- The spindle shaft (16) on which the rotor (2)
is mounted carries the rotary motion of the cups through the tubular
spindle housing (1) to the gears in the dial case. A plain bronze sleeve
bearing (17) at the top of the housing (1) and a combination sleeve
end thrust bearing (18) at the bottom provide support for the spindle
shaft. The transfer of rotary motion from the spindle to the gear
system is accomplished through & single-thread worm cut integral with
the lower end of the spindle shaft. This worm engeges a worm wheel (9)
located within the dial case.

3. Worm Wheel.- The worm wheel (9), driven by the worm integral
with the spindle, rotates on a horizontal axis together with a second
worm (9) fastened to the seme shaft. This second worm drives a small
pinion gear (36) which, in turn, drives the dial gears (8 and 39).

In this way the motion of the rotor is transferred to the registering
dialse Considering the wind as a stream of fluid substance, the ane-
mometer cups and the gear ratio between the worm wheel and spindle
worm are so designed that the movement of L/lO mile of wind past the
anemometer causes one complete revolution of the worm wheel. There
are six evenly-spaced projecting cam surfaces around the circumference
of the worm wheel. As it rotates, these small projections, passing a
cam follower on a spring contact arm (10), cause this arm to be dis-
placed, closing an electrical contact. These contacts are the L/SO
mile contacts, one side of the circuit being grounded to the housing
(1) and the other side being connected to & binding post (6) on the
right-hand side of the gear case (as viewed from the rear). It can

be seen that the worm wheel (9) rotates 1/6 revolution between the
closing of these contacts. If the 1/60 mile contacts are connected

in series with a battery and indicator(of the buzzer or flashing light
type), the number of contacts mede per minute will denote the wind

- velocity in miles per hour.



4. Anemometer Dials.~- As explained above, the anemometer dials
are driven by the rotating cups (2) through a system of worms and
gears and finally by a pinion gear (36) which rotetes on a stud shaft
(35) perpendicular to the back of the gear case. This pinion gear is
held on its shaft by a small nut (37) with an elongated side, bearing
an index mark to indicate the position of the upper dial in its rotation
around its axis. The upper (8) and lower dials (39) both mesh with the
pinion gear and rotate about & common axis. They are separated by a
thin washer to prevent excessive friction between them. The dials are
geared up by such a ratio that the upper disl mekes one complete revo-
lution with respect to the index nut (37) for every ten miles of wind
passing the rotore. There are 10 main divisions on the upper dial, each
representing one mile of wind. These units are sub-divided into 10
parts, each representing 1/10 mile. Since there are 100 divisions on
the upper dial and 100 gear teeth around its circumference, the pas-
sage of each tooth past the index nut (37) represents L/lO mile. The
lower dial, however, has only 99 teeth, and since both dials are meshed
with the same driving pinion (38), it can be seen that each time the
upper dial makes a complete revolution, the lower diel makes a complete
revolution plus one tooth. The lower dial is graduated for each ten
miles, so for each movement of ten miles the two dials will be dis-
placed with respect to each other by one marking of the lower dial.

An index marker (37) on the upper dial is used to register the tens of
miles shown on the lower dial. Since there are 99 teeth on the lower
dial, its limit of registery is 990 miles of wind. It can be seen that
the anemometer dials register hundreds and tens of miles on the lower
dial and units end tenths of miles on the upper dial. It is obvious
that after the anemometer dials have reached their limit of registery,
they will start over from zero. Quadruple or double registers can be
interwired with the anemometer for automaticelly recording the total
wind movement, thus avoiding the loss of part of the record in case
the dials have passed their registery limit.

The upper dial (8) is provided with 10 short pins, arranged near
the periphery of the dial and extendinmg upward about 1/4" from the
upper face of the diale. These pins are separated by a distance in the
movement of the dial equivalent to one mile of winde. A thin brass
spring (5) serves to make the contact which completes the electrical
circuite The fixed end of this spring is mounted on a stud extending
upward from the back base of the anemometer, making a ground for one
side of the electrical circuite The free end of the spring has an
electric contact on its lower surfecee. Normally, this end is separated
from a similear contact on the pin connecting the mile contact birding
post (7) (the left-hand one, as viewed from the rear of the anemometer).
Along the length of the contact spring a triangular-shaped cam follower
falls in the path of the dial pins as they rotate in a counterclockwise
direction. ‘As the rotor (2) causes the dial to turn, the dial pins are



successively moved on to this spring cem follower. As the dial turns
farther, the pin forces the right end of the spring to close the

contact (11) leading to the mile contact binding post (7). The circuit
will remain closed until further movement of the dial carries the pin

to the right of the spring cam follower. This releases the spring (5)
and the circuit is broken, remeining open until the next pin moves into
the position for foreing the spring to make a contact. While the circuit
is closed, current can flow through the electromagnet in an interwired
register, causing the register pen to record the mile of wind.

Pins 4 and 5 are connected by a bar so that when pin 4 has moved
into the position for depressing the contact spring (5), the electric
circuit will remain closed throughout the interval between pin 4 and
pin 5, and will not be broken until pin 5 moves to the right of the
projection. Thus, during each series of recordings of 10 miles of wind
made by the interwired register, there will be one extra=-long contact
made which will be recorded by the register as a distinctly different
maerkinge. Counting these decades will facilitate the interpretation of
the totel wind movement record.

5. Reading the Anemometer.- The number of hundreds and tens of
miles is read from the lower dial (39), as indicated by the position
of the lower dial with respect to the index marker on the upper dial.
The units and tenths of miles are read from the upper dial with respect
to the index nut (37) on the pinion gear shaft (35). Since the dials
turn counterclockwise, the unit mile is obtained by reading the first
dial pin number to the left of the index marker. Tenths of a mile can
be read from the dial, but are not recorded by the register.

B. INSTALLATION

l. General.- The anemometer, as mentioned above, is designed for
mounting on a standard 2° included angle tapered pintle. It may be
installed on a separate support or on & combined support with a wind
vene. For an accurate indication of the wind velocity the anemometer
must be located where it will receive an unobstructed wind flow from
all directions and will not be exposed to wind currents and eddies
from rearby objects. To protect the rotor from damage, it should not
be put in place on the anemometer until the installation and wiring
is completed. The encmometer is held in place on the pintle by tight-
ening the mounting screw and the binding post screw in the mounting
sleeve.

2. Wiring.- There are several methods of wiring the anemometer,
depending on the equipment being used in conjunction with it, but
certain general instructions will apply to all ceses. The binding



post (44) on the left-hend side (facing the dial) of the mounting sleeve
serves as a ground connection. The binding post (6) on the right-hand
side of the rear plate connects the 1/60 mile contact into the circuit.
The other binding post (7) on the rear plate connects the one mile con-
tact into the circuit. The 1/60 mile contact will be wired into the
circuit whenever the anemometer is to operate an indicator using either
a buzzer or flashing light to indicate wind veloeity. The mile contact
will be wired into the circuit whenever a register is to be operated
from the anemometer. If desired, both contacts can be wired into the
circuit at the same time.

A weatherproof, insulated wire should be used for making all connec=-
tions. The size of wire will depend upon the distance between the anemom=-
eter and the indicator or recorder. The resistance of the external circuit,
however, should be held to a minimum and in no case should it exceed 2
ohmse For installations up to 300 feet, #18 B&S wire will meet this require-
ment. For instellations over greater distances, the wire resistance tables
in an electrical handbook should be consulted. Whenever possible the wires
should be run through the support in order to protect them from the
weather and possible damage. :

3e Final Assembly.- Before installing the rotor, be sure there is
0il in the oiler (3) located within the rotor retaining nut, and that
the wick (73) is in placee. One end of the 4" wick should extend into
the hollow spindle (16), while the other end remains in the oil.

Put the rotor in place on the spindle shaft, being sure it is
seated properly. Tighten the clamp screw in the rotor hub. Screw the
oiler assembly in place on top of the spindle shaft.

C. MAINTENANCE

l. Checking and Oilinge.- The anemometer should be thoroughly inspect-
ed at regular monthly intervals. The upper and lower bearings should be
carefully examined, and oiled if necessary. The oil supply in the oiler
assembly can be checked by removing the top (27), while the lower bear=
ing can be examined through the oil-hocle cover (29) in the rear of the
dial case. Friez Instrument 0il #33994 should be used for lubrication
purposes. Care should be taken that the anemometer is not oiled in excess,
since this conditicn tends to collect dust and dirte.

2. Overhauling.- The anemometer should be completely overhauled
ennually, unless the monthly inspection indicates the need for one sooner.
Complete dismantling is necessary for such an overhaul and the following
procedure is suggesteds. ‘



Disconnect the wires and remove the anemometer from the supporte.
Hold the rotor (2) tightly and remove the oiler (3) screwed to the
top of the spindle shaft (16). The rotor (2) can be lifted off after
loosening the clamping screw in the rotor hube. Using the special ane-
mometer wrench (64), loosen the bronze bearing (17) at the top of the
housing (1). The spindle shaft (16) can then be lifted out of the
housing.

Remove the two screws (45) on the rear of the dial case. The dial
cover (4) can then be removed, exposing the anemometer dials and gears.
A flat screw (38) at the center of the dials holds the dials in place.
Unscrew the index nut (37) on the pinion shaft and slip off the pinion
gear (36). Remove the two bearing blocks (31 and 32), so that the worm
wheel (9) can be lifted out. The two electrical contacts, which remain
in place, should be cleaned with fine emery paper, but not removed.

Open the oiler (3) by unscrewing the top (27). Remove the old
0il and the wicke. Rinse out the well with gasoline and clean with a soft
clothe. Place a few drops of Friez Instrument 0il #33994 in the well
and install a new piece of wick, one end of the 4" piece being in the
0il and the other end being fed down through the hollow spindle. Re-
place the top on the oiler.

Unscrew the bottom bearing holder (19), using a long-bladed,
sturdy screw driver inserted through the bottom of the housing. Unscrew
the top of this bearing (18) and remove the bottom steel bearing plate
(20) in order to examine it for wear. After long service this plate
will develop & depression the size of a pin head. The plate must then
be reversed to expose a better bearing surface. While the bearing is
out, rinse the well with gasoline and re-oil. In dropping the steel
bearing into place, be sure that it rests flat on the bottom of the
well. Unless shaken into this proper position, it will tend to stick
in a sidewise position, making a defective bearing for the lower end
of the spindle.

Wash all removed parts except the rotor (2), the spindle shaft (16),
and the dial cover in gasoline. Wipe the gasoline from the parts, being
sure that all dirt and oil has been removed. Replace the parts in the
reverse order to that in which they were removed from the case. All
moving parts should be oiled with a light lubricating oil, such as
Friez Instrument 0il #33994.

After re-installing the gear assembly and replacing the dial
cover, screw the bottom bearing firmly into position. Install the
spindle shaft, watching the installation through the oil-hole cover (29)
in the back of the anemometer. Lower the shaft through the spindle
housing until it can be seen that the bottom end of the spindle (16)
properly enters the lower bearing (18). Close the oil-hole cover and



complete the installation by replacing the upper bronze bearing (17).
The rotor (2) and the oiler assembly (3) should be put in place after
the anemometer is remounted on its support.

3« Adjusting the Contacts.- After an overhaul, the contacts should
be checked for proper adjustment. The 1/60 mile contact should be so
adjusted that the contact gap will be closed by turning the spindle 3/8
to 5/8 turn after the cam follower touches the cam. It should remain
closed while the spindle is turned epproximately two turns.

The mile contact should be so adjusted thet the contact gap will
be closed by turning the dial 1 to 15 divisions. It should remain
closed while the dial is turned 3/8 to 5/8 division.
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