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Navy Departments and the Air Council of the United Kingdom.

SECURITY NOTICE

FOR U. S, PERSONNEL: This document contains informa-
tion affecting the national defense of the United States within
the meaning of the Espionage Act, 50 US.C. 31 and 32, as
amended. Its transmission or the revelation of its contents in
any manner to an unauthorized person is prohibited by law.
(AR 380-5) (ARTS 75% & 76, US.N. REGS-1920,)

Confidential Military or Naval information will neither be
di d with nor di d to horized persons. The
contents or whereabouts of confidential documents, crypto-
graphic devices, or materiel will be disclosed only to those per-

sons in the Government service whose duties require that they’

have such knowledge and to such other persons of especial

paring agency. This is a non-registered publication; no peri-
odic accounting is required.

FOR BRITISH PERSONNEL: This document is intended for
the use of the recipient only and may be used only in con-
nection with work carried out for or on behalf of His Majesty’s
Government. The unauthorized retention or destruction of
this document, or the disclosure of its contents to any unau-
thorized person is forbidden, Attention is hereby drawn to
the fact that failure to comply with any one of the above
instructions is an infraction of the Official Secrets Act.

Any person other than the authorized holder upon obtaining
ion of this d by finding or otherwise should

trust who must be informed. Those to whom fidential in-
formation is entrusted or disclosed are responsible for its safe
custody and security. It is forbidden to make extracts or to
copy this publication without specific authority from the pre-
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forward it, together with his name and address, in a closed
envelope to: The Nearest Royal Air Force Command Head-
quarters.

AAF ACTIVITIES.—Submi te the Ci ding General, Fairfield Air Service Command, Patterson Field, Fairfield, Ohio, Attention: Publica-
tions Distribution Branch, in accordance with AAF Regulation No, 5-9. Also, for details of Technical Order distribution, see T. O. No. 00-25-3.

NAVY ACTIVITIES.—Submit requests to the Chief, Bureau of Aeronautics, Navy Department, Washington,

D. C.
BRITISH ACTIVITIES.—Submit requirements on Form 294A, in duplicate, to the Air Publications and Forms Store, New College, Leadhall Lane, Harro-

gate, Yorhshire, England.
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Unsatisfactory Report

FOR U. S. ARMY AIR FORCE PERSONNEL:

In the event of malfunctioning, unsatisfactory design or unsatisfactory installation of any of the
component units of this equipment, or if the material contained in this book is considered inadequate
or erroneous, an Unsatisfactory Report, AAF Form No. 54 or a report in similar form shall be sub-
mitted in accordance with the provisions of Army Air Force Regulation No. 15-54, listing: .

1. Station and organization.

2. Nameplate data (type number and serial number, or complete

nomenclature if nameplate is not attached to the equipment).

3. Date and nature of failure. '

4. Airplane model and serial number.

5. Remedy used or proposed to prevent recurrence.

6. Handbook errors or inadequacies, if applicable.

FOR U. S. NAVY PERSONNEL:

Report of failure of any part of this equipment during its guaranteed life shall be made on Form N.
Aer. 4112 “Report of Unsatisfactory or Defective Material” or a report in similar form and forwarded
in accordance with the latest instruction of the Bureau of Aeronautics. In addition to other distribution
required, one copy shall be furnished to the Bureau of Ships and to the Inspector of Naval Material,
(insert proper address of the Inspector concerned). Such reports of failure shall include:

1. Reporting activity.

2. Nameplate data (type number and serial number, or complete

nomenclature if nameplate is not attached to the equipment).

3. Date placed in service.

4, Part which failed.

5. Nature and cause of failure.

6. Replacement needed (yes—no).

7. Remedy used or proposed to prevent recurrence.

FOR BRITISH PERSONNEL:
Form 1022 procedure shall be used when reporting failure of radio equipment.

2%

Destruction of
Abandoned Materiel in the Combat Zone

In case it should become necessary to prevent the capture of this equipment, and when ordered to
do so, DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED, OR USED
BY THE ENEMY. BURN ALL PAPERS AND BOOXS.

MEANS:—

1. Explosives, when provided.

2. Hammers, axes, sledges, machetes, or whatever heavy object is readily available.

3, Burning by means of i diaries such as line, oil, paper, or wood.

4. Grenades and shots from available arms.

5. Burying all debris or disposing of it in streams or other bodies of water, where
possible and when time permits.

PROCEDURE:—

1. Obliterate all identifying marks. Destroy nameplates and circuit labels.

2. Demolish all panels, castings, switch and instrument-boards,

3. Destroy all controls, switches, relays, connections, and meters.

4. Smash every electrical or mechanical part, whether rotating, moving, or fixed,
5. Destroy all classes of carrying cases, straps, containers, etc.

8. Bury or scatter all debris. .

DESTROY EVERYTHING!
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Figure 1 — Front View of Instrument
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SECTION 1

‘ GENERAL DESCRIPTION

I. GENERAL.

This specification covers the operation and main-
tenance of Portable Magnetic Flux Measuring Set,
type TS-15A/AP,

2. PURPOSE.

This instrument is designed to permit the ready
measurement of magnetic field strengths existing be-
tween the pole faces of various magnetic structures.

3. APPLICATIONS.

The instrument is intended primarily for use with
magnets whose field strengths lay within the range

of 1200 to 9600 gauss, and having air-gaps of 0.550 -

inches to 1.51 inches, and pole face diameters from
3/, inch to 154 inches.

* The instrument may be employed to measure flux

density in gaps other than those covered by the fore-
going physical dimensions; PROVIDED, THAT THE
INTERSECTION OF THE HORIZONTAL AND VERTI-
CAL PLANES OF THE PROBE UNIT IS POSITIONED AT
THE GEOMETRIC CENTER OF THE. GAP UNDER
MEASUREMENT.

The horizontal plane of the Probe is indicated by
the center of the knurled yoke attachment knob.
The vertical plane is determined from the center of

the circle formed by the springsion the yoke-bar
when it is in position, (See fig. 3)

4. COMPONENTS,
The instrument is comprised of three basic units:

A — The Gauss meter assembly.
B — The Probe assembly.
C — The source of power,

5. POWER SUPPLY.

One dry cell — Commercial type D, Navy type C,
or Army type BA-30 is supplied with the instrument.
No other power sources are used.

6. EQUIPMENT SUPPLIED. .

This Test Set is supplied fully eqixipped. No ex-
ternal or additional materials are required.

7. DIMENSIONS AND WEIGHT.

The units are contained in an climatically-treated
Oak Case, which is furnished with a leather carrying
handle.

The over-all outside dimensions are 5 inches by 6
inches by 10Y inches. Weight is 615 pounds.

CONFIDENTIAL RS



CONFIDENTIAL
GO -AN 08-35T815-2

SECTION Il
OPERATION AND ADJUSTMENT

I. INSTALLATION.

Test Set TS-15A/AP is a portable instrument.
Therefore, no installation is required.

2. ADJUSTMENT.

(a) — Remove Probe unit from its recess, (located
at the bottom of the Carrying case — See fig. 1) and
place it in a level position, (with Probe-meter face
horizontal on edge of table, or any flat surface which
will clear cable.)

(b) — Zero-set Probe pointer by turning bakelite
adjusting screw on cover until the pointer is aligned
with the BLACK mark. (The pointer and its image
in the mirror scale should coincide with the Black
mark when the pointer is directly above it.)

CAUTION! DO NOT ADJUST PROBE ZERO
SET WHEN PROBE IS IN MAGNET GAP, OR
IMMEDIATE VICINITY.

(c) — Set A/B/C Selector switch on “C”. Adjust
zero-set on gauss meter, by rotating OFF-MEAS-
URE control knob, clockwise from OFF position,
until gauss meter pointer is lined up with the mark
at “48” on scale “C”. Hold NORMAL-ZERO SET
switch on ZERO SET position. This should line up
gauss meter pointer with the mark at “96” on scale
“C”. 1f pointer is not lined up, turn zero adjusting

screw on face of gauss meter to displace pointer an
equal amount on the opposite side of the “96” mark.

(d) — Recheck step (c) and repeat adjustment of
zero adjusting screw if necessary.

Note

For maximum accuracy, the gauss meter
ZERO-SET adjustment - should be made
with the instrument at a temperature of
16°C (60°F) to 30°C (85°F).

3. WARNING.

The gauss meter is magnetically shielded. How-
ever, CLOSE PROXIMITY TO POWERFUL
MAGNETS OF THE TYPE WITH WHICH THIS
INSTRUMENT IS INTENDED TO BE USED,
WILL INTRODUCE SERIOUS ERRORS IN ITS
READINGS.

CONTINUED EXPOSURE OF THE INSTRU-
MENT TO INTENSE MAGNETIC FIELDS WILL
RESULT IN PERMANENT ERRORS.

ACCIDENTAL DIRECT CONTACT BE-
TWEEN THE GAUSS METER AND A MAGNET
WILL NECESSITATE REPLACEMENT OF THE
GAUSS METER, AND PROBABLE RECALI-
BRATION.

2-1 CONFIDENTIAL

CONFIDENTIAL
CO-AN 08-337S15-2

KEEP MAGNET
AND GAUSSMETER AS FAR
APART AS POSSIBLE

PROBE METER
FACE MUST BE
HORIZONTAL,
UNIT WELL
SEATED AND
CENTERED

.6"-0.7"

SMALL YOKE
ASSEMBLY FOR
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SECTION fii
OPERATION

CAUTION
THE MAGNET UNDER MEASURE-
MENT AND THE GAUSS METER
SHOULD BE SEPARATED AS FAR AS
POSSIBLE.

(1) Refer to fig. 1, which illustrates the various
panel controls.

(2) Select yoke to be used, (Small yoke Tor 0.6”
to 0.75” gaps) (Large yoke for 1.3” to 1.5” gaps,) and
attach to the Probe unit by means of the knurled
knob.

(3); With OFF-MEASURE: control knob in OFF
position, place Probe unit between pole faces of mag-
net to be measured, making certain that the Probe is
well seated, and centered. (The face of the Probe
must be horizontal.) ‘

(4) Unless the approximate strength of the mag-
net is known, set Selector switch to position “C”. If

the approximate strength of the magnet is known, -

set Selector switch to appropriate range.

(5) With the DIRECT-REVERSE switch in DI-
RECT position, turn OFF-MEASURE control knob

clockwise from OFF position. If the Probe pointer

moves backward, turn OFF-MEASURE control
knob to OFF position. Set DIRECT-REVERSE
switch to REVERSE position and proceed.

(6) Rotate OFF-MEASURE control knob until
Probe pointer. is aligned with RED mark, or the
gauss meter pointer reaches full scale. If the latter
occurs, return OFF-MEASURE control knob to

_ OFF position, set A/B/C Selector switch to next

lower range and repeat.

(7) When Probe pointer is set to RED mark —
(use Vernier control to position pointer exactly) the
gauss meter reading on the scale corresponding to
the A/B/C Selector switch setting gives magnetic
flux directly in hundreds of gauss.

¢ Note

BEFORE STORING INSTRUMENT
TURN CONTROL KNOB COUNTER-
CLOCKWISE UNTIL SWITCH SNAPS
TO OFF POSITION. : '

3-1 ) CONFIDENTIAL . B
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SECTION IV
; THEORY OF OPERATION

I. GENERAL.

The TS-15A/AP Magnetic Flux Measuring Set
consists basically of a D.C. power source, and two
milliammeters, all connected in a series circuit. The
milliammeter which is calibrated in gauss, derives its
field power, in the usual manner, from a self-con-
tained permanent magnet. The second milliam-~
meter, used as a Probe, secures its field power from

the Magnet under test.

The gauss meter is an accurately calibrated mil-
liammeter which measures the D.C. current flowing
through the Probe. The deflection of the Probe is a
product of the direct current passing through it, and
the strength of the magnetic field or flux in which it
is immersed. With a known field strength, the cur-
rent required to set the Probe pointer to the RED
mark can be measured. Conversely, the current re-
quired to set the Probe pointer to the RED mark is
a rmeasure of the field strength of the magnet in
gauss, -

The TS-15A/AP is provided with three ranges:
S/ A — 1200 to 2400 gauss.
}7,7/9- B — 2400 to 4800 gauss.
ey C — 4800 to 9600 gauss.

The instrument is initially calibrated on the “C”

‘range, reading 4800 gauss with 2 milliamperes of

current flowing through the Probe and gauss meters.
For range “B” the gauss meter is shunted so that its
full-scale sensitivity is now 4 milliamperes, and is
calibrated to read 2400 gauss with 4 milliamperes
flowing through the Probe. The “A” range is ob-
tained by shunting the gauss meter so that at 1200
gauss on Scale “A”, 8 milliamperes of current are
flowing through the Probe unit. ’

2. THE PROBE.

The Probe unit (See fig. 3) consists of a double-
pivoted moving coil assembly, wound with 200 turns
of ,002” electrolytic silver wire — Formex insulated.
All components of the moving assembly must be

carefully graded and tested for the most minute
magnetic impurities, in order that the unit will func-
tion satisfactorily. The pivots have phosphor bronze
shanks, tipped with an osmium alloy, and these piv-
ots turn on polished sapphire jewels. The moving
coil system rotates through an angle of 52° (between
the BLACK and RED marks on the scale). At the
RED mark, the moving coil system is lined-up per-
pendicular to the pole facés of the magnet into
which the Probe has been inserted. THE ALIGNMENT
OF THE COIL AT FULL-SCALE 1S CRITICAL.

3. THE GAUSS METER.

The gauss meter is a steel encased, precision,
D’Arsonval type D.C. milliammeter. In order to se-
cure good scale spread, in a small portable instru-
ment, and permit the accuracy of reading required,
the gauss meter is constructed with what is known
as a retarded, or suppressed, zero. The first mark on
the scale is reached when one milliampere of current
is flowing through the gauss meter, and the full-scale
reading is obtained when two milliamperes are flow-
ing through the meter. )

This is accomplished by coiling the hair springs so
that their neutral, or rest position, is 105° counter-
clockwise, below zero. For this application, the scale
length is thus effectively doubled. In order to sat-
isfactorily use an instrument of this type, some
means of mechanically setting the zero adjustment
must be made. Since it is impossible to do this when
the pointer is against the stop pin, (below zero), it
must be done, by precisely shunting the meter, so
that the full-scale current is divided exactly in half,
and the mechanical adjustment is then made at zero
on the scale, with one half full-scale current flowing
through the instrument. Since the moving coil must
be wound of high temperature coefficient material,
(copper) this zero setting will be affected by changes
in temperature. There is incorporated inside the
meter case, a large swamping resistor of manganin
wire to minimize this effect.
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SECTION V
MAINTENANCE

SEALING

SCREWS LOCATING INSERT }

2-56 X Uz FOR YOKE BARS I. GENERAL. 2. BATTERY.

70, 5 -
;lef/fs‘lrgz TSR 5 FOR PROSE KOS Since Field Calibration facilities for this type ‘of If the battery voltage is insufficient to give a full-
| equipment are non-existent, extensive field repairs scale deflection on the gauss meter, with knobs of

are impracticable. In emergencies, the equipment
can be checked — using the same magnets — against
another TS-15A/AP.

OFF-MEASURE control, and Vernier in the ex-
treme clockwise position, and with A/B/C Selector

RESISTORS R6 AND R7 (SEE FIG. 4) MUST NOT BE _ _Switch in “A” position, — remove the cap on the

ALTERED IN ANY WAY, NOR SHOULD ANYTHING ' hottom of the carrying case, and replace dry cell
BE DONE TO THE PROBE UNIT, OTHER THAN AS . .
DESCRIBED UNDER EMERGENCY REPAIRS, with appropriate type. (See Par. 5, sec. 2.)

ZERO
POINTER ADJUSTER

BUMPERS

RUBBER
SEALING
WASHER

Figure 3 — Probe Assembly
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