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| - DIRECTION, SPEED, RAINFALL AND SUNSHINE REGISTEL
S MODEL #441
. Figure 1
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DIRECTION, SPEED, RAINFALL AND SUNSHINE REGISTER

Models #44] and #+42

A, DESCRIPTION

1" General, -

'
(aj The Model 441 register (Figure 1) i- designed to give a simul-
taneous continuous record of{ wind direction, wind speed, rainfall and
sunshine duration on parailel sections ofa strip chart wrapped onadrum.
These records are made when the wired circuits are closed by switches
in the outdoor transmitters, as direction and sperd from the anemometer
and sunshine duration from the sunshine transmitter, and provided the
circuits are completed within the register itself by the chart drive
mecianistn  The rainfall transmittor has a ceparate circuit which does
not pass through the contacts of the o“nart <irive mechanism, The register
consists of a cylinder drive mechanisn:, a chart drum assembly, a dir-
ection and mile recording unit, a 1/60 mil~ zuaible indicating u'nit, and
a sunshine-rainfall recording unit, all nounted on a base wiith a hinged,
glass panelled, cover

{b) The Model 443 register is similar to the Model 441 except that
it does not have the sunshine-rainfall unit attached.

(¢c) The Model 441 register provides a simultaneous, continuous
record of wind speed, wind direction, rainfall and duration of sunshine;
however, a simultaneous record of rainfall and duration of sunshine is
not to be expected. The Model 443 provides for record only of wind
specd and wind direction, Both registers may be used with Bendix-
Friez Anemometers, Models 343, 347, 349, 349-A, 349-K and 349-N;
Bendix-Friez Contacting Wind Vanes, Models 363-B, 363-D, 371, 373
and 376. Mode! 441 only may be used with Bendix-Friez Tipping Bucket
Rain Gauges Models 405, 405-1, 415 and 415-1 and the Bendix-Friez
Sunshine Transmitter Model 380,

2. Chart Mechanism and Drum: -

The spring-wound chart drive mechanism serves a two-fold purpose.
One of its functions is to turn the shaft of a chart drum, causing the drum
to make a complete revolution every six hours. Its second function is to
complete two separate circuits for a short period of time once every
‘minute by means of a common revolving contact. One of these minute
contacts is wired in series with the sunshine circuit and the other in -
series with the direction magnet circuits. In the Model 443, the sunshine
_contact is omitted. k




The charts are designed to cover a 24-hour period frem noon to
noon with four revolutions of the drum. During each revolution the
drum is shifted endwise approximate!y one-half inch by means of a
worm on the drum shaft. The endwise movement of the drum causes
the record to be placed on the chart in a spiralas it appears with
the chart in place on the drum, There i1s provision for an overrun
of six-hours on the chart providing space for the record if the chart
1s not changed at the end of the regular 24-hour period.

3. Direction Unit. -

The direction unit registers the wind direction indicaticns by means
of printing points located at the end ot inking lever arms which are
actuated by the magnets in the direction circuit. One of these lever
arms s attached to the armature of each of the four direction magnets.
As one of the magnets is energized once each minute and the armature
is moved, the lever printing point is pulled down across the ink pad
making @ mark on the chart. The direction unit 1s wired with one of
the minute contacts in the chart drive mechanism, so that the wind
direction is indicated once every minute as t‘he circuit is closed.

When the external wind vane is within + 22 degrees of a cardinal
direction, and wired with a completed circuit to the direction unit,
only that respective direction magnet is cnerpized When the indicated
direction is within + 22 degrees of an inter-cardinal dirertion, the
magnets tor the two cardinal positions are enerpized simultaneously.
In this wav, the four magnets furnish eight possible direction indica -~
tions. .

The wind direction irdication may be ohic.wed 21 any time, by
pressing the push button located in the left end 0! the register base.
This closes the direction circuit by short circmting the drive mech-
anism contact and the 1nstantaneous wind dire “tion will he registered
on the chart,

4. Speed Unit, -

The speed unit registers wind movement indications by means of
a pen actuated by a magnet The pen arm is mcunted on a pen arm
holder attached to the armature of the magnet. As the magnet is en-
ergized and the armature is moved, the pen arm is displaced from
its normal position and makes a jog in the normally straight speed
line on the chart. The magnet is energized whenever a contact is
made by one mile of wind passing the cups of the external anemometer
wired with the speed unit. .

Wind speed may also be indicated by means of a buzzer which is
-2 -
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controlled by a toggle switch located in the right or drum end of
the register base. The buzzer, located on the under side of the
register base, will signal every time l/00 nule of windpasses the
cups of the external anemometer with which it is wired. There-
fore, by counting the number of buzzes per minute, the spe~d in
miles per hour may be obtained.

5. Sunshine~-Rainfall Unit (Model 441 only).~

The sunshine-rainfall unit registers boeth the sunshine duration
and the rainfall by means of a single pen which produces a pyramid
step-type record, the regular steps representing sunshine and the
irregular steps, rainfail., When sunshine closes the contact in the
external sunshine duration transmitter, wired with one of the minute
contacts and the sunshine-rainfall unit, 2 sunshine indication will
be made once every minute, The rainfall circuit is not connected
to the drive mechanism contacis hat is direcily wiredfrom the sun-~
shine-~rainfall unit to the tipping bucket r2in gauge. The magnet is
energized momen:arily for every .01'" or .2 millimeter of rainfall,
depending upon which rainfall transmitter is used. )

B, INSTALLATION AND OPERATION

1. Installation.-

The register is designed for mounting on a firm, horizontal sur-
face at any desired indoor location. External wires are connected
to the appropriate marked binding posts on the base of the register.
A ten-conductor cable of #16 or #18 insulated copper wireis suggest-
ed for the external wiring. It should be run in the most direct way
possible, while being protected from the wind, weather, andabrasion,
The ordinary care generally required in wiring procedures should be
observed.

2. OEeration.-

There are three general methods of operating the registers. The
systermn should be wired according to the wiring diagram for that
particular niethod of operation.

Where 110 volt, 60 cycle A.C. is available, it is recommended

‘that the register be connected to this current through a 110 voltA.C.

/6 volteD.C. rectifier transformer, (Bendix-Friez Part No. 562233<2),
In order that only a minimum current will be used in energizing the

‘magnets, an adjustable 20 ohm 10 watt resistor (I.R.C. Type ABAor

equal) must be introduced into each circuit, as shown in the wiring
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diagram, Figure 3. These resistors may be introduced into their
respective circuits outside the register 1tsell- Flach resistor should
be adjusted so that the magnet in that circuit draws oniy the minirmum
current necessary to move the pen arm, Newer models of the register
have these resistors already assembled and wired in their respective
circuits,

By inserting resistors in the same way as for the rectified current,
a standard sturage battery may be used to operaie the register, The
storage battery should be connected to a battery charger having a low
charging current rate so that it can be re-charging continually during
actual operation, For wiring a system using a storage battery, see
Figures 3 and 4. :

At certain l6cations the registers can be advantageously operated
from a group of 9 primary cells, such as the Schoenmehl #3 copper

oxide element battery. This bettery (Bendix-Friez Fart No, AS-500053-1)

necds little attention, gives a constant and uniform current during its
comparatively long life, and :5 unaffectea by con<iderable variations
of temperature., Each circuit will requir: & certain number of these
cells connected in series - the wind speed urit, 2 cell:s; the wind
directinn unit, 4 cells; and the sunshine-rainfall unit, 3 cells. See
wiring diagram, Fligure .,

3. Evaluation of Record, -

The top section of the chart 1s devoied to the wind direction. The
position of the cardinal directicns on the chari is indicated by the
corresponding tetter - N, E, S, W, The wind direction (within + 22,
degrees) at any time is determined by the position on the chart of
the directinn point for that particular time, Cn the Lample chart
showrn in Figure 2, the wind direction at 8:30 12 M, was east, while

ar 00 AN, it wae narth, Simaitanecus nJications on twodirection

. . 4 : . s N s . 7 o 1
points arc indicative ot a inter-cardiral direction fwithin o+« 227
degreesi, uch as the conibeasi andications at §0 00 P.M, and 5:25 A.M,

Tre sunshine and rairfall recerd is made by one unit and hence on
the sarae line notre lovwer section of the char, Tt 15 easy to differ-
entiaie Do ween e two conditions because of e dilference inappes. -
that of the raintoil
i very ir ezoiur. Jocan be seen by examiaing the sample recc

ance, The ~unshine record is o Tega:ar one whiie

that there was rain trom E:15 P N unt:l 25 ML, while the -un
was soining from noon urtil biud FPONC The strasgbt line connecting
ese nectods of rain and sunshine wouid ndic e cither cloudiness

or darkness,



IThe cpeed record 1s made below the v lire on the lower 5o ction
of i« ~hart, An indentation is made by the sern cvery Cime the speod
cireotos closed by the mile <ontact in e 3nemomeler, except thar
ae ontact is held closed berween the ninth ind eanth miles, making
¢ lorcer undertation, TR ave Tage speed carn be determnined buoooany-
g Yo Tnoieniation . made curing a given period ol fimme and divading
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ara ity N sheve wiere ) L0 o the chart o an average wind
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The chart drice ivechamsm of the regicver chould be wound af

weeriy 1nterval o Thae ey i neld in rlace 0 oo ol 3 in the bas-
at ore and of e Case Two holes are provicdl an the trort of o8
s
Litse Lo Tl seting of the volang oo mechonasm, A
srnadd o winaov L the top of the case omE tooonsible o aee
the grive CLATISn raung The o SEHEETESE
wpre e Lriher ann; son hy roo :

When repared for shypment b eler s Jo0 Convacis oon called
by the crum drive mechanisr, wo o coonest o i Heapes o
hondling rooay have thrown these poarts oo U o sty o Ther -

contacts and their adiasting screws are o, ted oo r e (Tive mech-
Anmismy ounder the drive nechenison ~ove . L s saocoury they should
be agpusted o that the circuit i o jose orov Yo g nstar . llonger
contact reriods will cause excessive Lo e ‘. nracts. The con-
tacts are made by ar arm of the mechanisr» ma 1np one revolntion
each minute,

2. Adiustrnent of Charts:-

Access to the drum for replacing the chart is attained by swing-

ing the direction recording nens up end avay {rem the drum ibout a .
supporung shaft. The pen arms for speed .ind sunshine-rainfall units

may be lifted a very little above the drum and turned horizontally

a\}uay from the drum, These arms are sujported by a tvpe of swivel

joint, The chart is retained on th= drum bv a metal band and spring

at each end which are removed to release the chart, When placing

a new chart on the drum, the top must be at the end of the drum

farthest from the drive mechanism and with the tabulation end under-

neath the other end.
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To set the chart and drum to the correct time position, proceed
as follows. Loosen the thumb set screw in the universal joint at the
end of the worm on the drum shaft. Then hold the drum and turn the
knurled end of the drum hub, projecting at the end nearestthe spring
drive mechanism, causing the drum to move farther from, or closer
to, the drive mechanism. By varying the amount of rotation of the
knurled end of the hub and the drum itself, the position of the direct-
ion letteis on the chart may be brought directly under the direction
pens., During this locating process, the pens should be brought to
the chart tor the brieiest time possible for location, as the pens in
operation may makc a record on the chart which may be false, Having
positioned the direction letters of the chart correctly with the direct-
ion pens, the chart, drum and hub may be rotatedforwardor backward
until the correct time location between the hour marks on the chart
has been reached. At this stage of operation, tighten the thumb set
screw in the universal joint at the end of the werm on the drum shaft,
In setting the pens to the time between the hour lines, it will be ob-
served that the spaces between the closest chart lines parallel tothe
drum axis represent five minutes of time. When rotating the drum
backwards, be careful that the chart end does not foul the pens.

After adjusting the chart to the direction pcint pens, the penarms
for speed and sunshine-rainfall units may also be brought to their

proper positions over the chart (refer to the sample chart, Figure 2).

Place the direction pens in position for recording on the chart.

3. Direction Piinting Points, -

(a) Cleaning. The printing points should be cleaned occasionally
with a stiff brush or a damp cloth to remove the accumulation of dust,
dried ink, fibers from the felt pad, etc. This cleaning can be done
after turning back the direction unit and removing the ink pad.

(b) Renewal. The wind direction printing points may become
corroded or pitted due to accurmulation of atmospheric moisture with:
the ink, necessitating a renewal of the points, The lever arms should
first be removed from the armatures. The points may then be driven
out by tapping the tapered end protruding through the top of the pen
arms from above, and providing they have not been soldered in place.

‘In previous renewals, the holes in the pen arms may have been reamed
~ too large and soldering used to hold the printing point. If the pointsare

soldered in the arms, the ends of the arms must be heated enough to
soften the solder so the points can be removed. If, after removing the
soldered points, the holes in the ends of the pen arms are too small,
due to solder in them, they may be enlarged by the use of a reamer.
Care should be taken not to ream the holes larger than .045'', Over-




size printing points (Bendix~-Friecz part No. 506431) may be used
which will eliminate the soldering.

{c) Ink pads. The ink pad should be inked with #40 black ink

‘(Bendix-Friez Part No, 504974-13). This should be done carefully

so as to avoid smearing ink on the adjacent parts of the instrument.
Sufficient ink should be applied for making a 24-hour record but
not enough to cause blurs. The pad should be removed from the
instrument by withdrawing the pin holding it in place, The ink
should be applied lightly to both the top and bottom of the pad by a
small stick or flattened wire and worked into the felt so that the
record wili be of uniform strength:

When the felt becomes worn, the small metal plate holding and
covering the pad should be removed. The felt can then be lowered

and the worn part cut off,

4. Speed and Sunshine-Rainfall Pens. - -

(a) Ink and pens. The wind speed and sunshine-rainfall pens
should be inked whenever the chart is changed. For the wind speed
pen, use #10 purple ink (Bendix-Friez Part No. 504974-4), For the
sunshine-rainfall pen, use #i0 red ink {Bendix-Friez Part No.
504974-2). Introduce a drop of ink, such as normally sticks te the
end of a small wire or the applicator in the ink bottle. into the space
between the nibs of the pen. The flow of ink may be started by care-

fully drawing a piece of smrootn lint-fiee writing paper between the
Dainis 50 as to wet the inside faces, Care should be taken thet the
posnts are not bent o dcformed by the opervation, and that no viart«
icles of the paper are caught setween tne points, Any ink on the
outer suriace of the pen or pen aroy stould be removed, as it tends

to coltect dust and dirt and produce 1 broad record line,

The pens shauld ve adjurted so that they < left 10 MOre precsure
i 18 necer sary against the drurmn. If teo much pressure is exerted
hv a pen, the record line will be broad ard the pen soon will hecome
clogged with Laper particies.

i ~ne of the pens f2ilc to make a fine, ¢lear line, it should bhe
removed trom the pen arm and c.eaned. This is accomplizhed by
holding the pen arm with one hand and puliing the pen away horiron-
tally with the other hand. It should be thoroughly soaked in a <mali
amount of #10 ink, and then washed in warm water, As meniioned
before, care must be taken that neither the pen nor the pen arm is
damaged in this operation and the writing points of the pen must fit
tightly together. If the pen still does not give a satisfactory record
line after being washed, it is probably worn and should be replaced.

-7 -




(b) Adjustment of length of speed pen siroke.  The length of
the stroke made by the speed pen is controlled by the lever stop
screw. This screw is adjusted by means oi the pin wrench located
in a hole in the end of the base plate of the speed and direction
units, This wrench is also used to tighten the various lock nuts

to prevent shake in the direction unit.

5. Adiustment of Magnets. -

The stroke of the magnet and the tension of the magnet restrain-
ing spring should be at the minimum so that the least possible
current is necessary for satisfactory nperation. lf the resistors
described in Section 3 are included in the repister circult, they
shouid be 2djusted -0 as to draw the munirnum current,

There are three reascus why this adjustment should be made.
It will prevent excessive drain on the hattery; it will prevent the
burning of the ~ontacts, and it will prevent spattering of the ink,
which is caused by the pen being moved with unnecessary force.
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SUNSHINE TRANSM ! TTER RAIN CGAGE

3 CELLS
34 voLrs|
REGISTER
»
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WIND VANE
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WIRING DIAGRAM FOR REGISTERS #441 AND #443

“ Using Schoenmehl #3 Cells

(The wiring for #443 is the same as shown above for
_ ¥441 except the Sunshine-Rainfall Transmxtter and
asnocmted wxrmg and battery are omitted; also the - °
 #443 Register does not have circuit bmdmg posts

_designated '$S', 'R’ and ‘RS".) *

A CELLS
-4 vou7rs
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