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SCOPE | 1

This specification covers the Type 345A-2 Sensing Unit, Part No.
522 0227 003, which is part.of the Type AP-101 Automatic Pilot Systenm,

APPLICABLE SPECIFICATIONS, OTHER PUBLICATIONS, AND DRAWINGS

Where the requirements of this specification and the following specifi=
cations conflict, the requirements of this specification shall govern.

Specifications:

345A-2 Production Test Requirements, Part No. 569 0287 00.
345A-2 Type Test Requirements, Part No. 570 0166 ©O.

Rate Gyroscope Component Specification, Part No. 229 0060 00,
AP-101 Fquipment Specification, Part No. 568 0219 0J.

Publications: .
T AP-I0T Pilots Guide, Part No. 520 5349 00.

AP-101 Instruction Book, Part No. 520 5351 GO.

CAA Technical Standard Order, TSO C%

Drawings:
345A-2 Final Assembly, Drawing No. 522 0227 003.
345A-2 Outline Drawing, No. 541 0286 003.
3454-2 Schematic, Diagram No. 5Ll 0287 003.
Photogravphs: ‘
3,5A-2 Front View, Photo No. 534 X226 00.

GENERAL CHARACTERISTICS

Type and Function of Equipment: The Type 345A-2 Sensing Unit consists
of a Yaw Rate Gyroscope and a relay box. The gyroscope provides yaw
rate information to the rudder channel of the Type 562C~1 Computer-
Amplifier and controls the operation of relays in the relay box. When
& preset rate of turn has been reached, the relays operate interrupting
the power to the Vertical Gyroscope erection motors.

L)

Power Source:

27.5 VDC, nominal (From 562A-~lL Steering Computer).
115 Volts, LOO cps. (From 562A-h Steering Computer).

Type of Service: Continuous Duty.

Certification or licensing Requirements: CAA Technical Standard Order,
TS0~C9%b.

DETAILED CHARACTERISTICS .' %

Physical and Mechanical Characteristics:

Tolerance Unless

Otherwise Specified:  Froctional: + Decimel: -+ Angle: + Seale: Detail:

REVISION
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Z==COLLINGS ==
\..7

L.l.1  Sigze: B8-1/2" long X 6-3/L4" wide x 3-5/8" high.
)-1.0102 We'ghtt 3.3 lbs.

Lbele3 Type of Mounting: May be placed in a position best suited for its use in
each installation.

Lol Connections: One 19 pin comnector AN 31024-22-1LP.
Lhelc5 Exterior Finish: Black wrinkle.

Le? Serviee Conditions:

Le2.1 Ambient Temperature Range:

=559 to +7ogc Operating
~65°C to +70°¢ Non-operating

L.2.2 Ambient Humidity Range: O to 95% at 32°C.

Le2:3 Altitudes -1000 to 55,000 feet.

o2, Vibration: 010 inches (.020 total excursion) in any direction at free
guencies from 10 to 55 cps.

4e3 Electrical Characteristics: The Rate Gyroscope motor and the relays are
excited from the Type 5O2A-L Steering Computer providing erection cutout
for the Vertical Gyroscope with or without the operation of the Type 562C~1
Computer-Amplifier. The Yaw Rate Potentiometer is excited from the Type
562C-1 Computer~-Amplifier and provides yaw rate information.

5. EQUIPMENT INCLUDED, ASSOCIATED ECUIPMENT AND ACCESSORIES

5.1 Equipment Included: Type 3LS5A-2 Sensing Unit, Part No. 522 0227 003.

562 Associated Equipment and Accessories: The Type 3L5A<2 Sensing Unit is
designed for use with the Type AP-101A, B, C, or D Automatic Pilot System.

6. CUSTOM MODIFICATIONS
o
3 Yolerance Unifess Otherwise Specified: Froctional: * Decimal: = Angle: *+ Scals: Détail:
I
0 0 |fm23=55 _ 3 6
2 | N TR i g6 v 7
- 2 ‘?‘f"{r‘/, " Lo e 5 8
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COMPONENT - SPECIFICATIONS
COLLINS RADIO COMPANY 'CEDAR RAPIDS, IOWA

' .
PART NAME .mmn_em___ SPECIFICATION & PART Nuusea/s 220 0137 00 i

TYPE - APPROX wT.
DESCRIPTION f'»":“lmx% chws 9ia

CLASSIFICATION % -
— ASSOCIATED DATA ——v .

1. APPLICATION: 'he wnit is ¢0 de used e an alvbovse vertioal referance
previding three-vire synchro attitude infermatien.

2., REFERENCES: In safditicn e the requirements o«f this specificstion, mmt
shall conform to ayplissble standards of the follewing doemments:

2.1. OAA T30 Ab.
2+2. ARINC Synchro System Manuml.
2.3. SAE ARP 61,

3. CAL APPROVAL: Tt shall be the respomsibility of the vender to furnish &

g written statement of conformanse to appliaable portions of TS6 Chib.

-h.  GTANDAND TEST CONDITICNS: Unless othervise stated, all performance requives
nants are given for the comditious of rated veltage st rom temperatare;
set level pressurs, sud the prevailing mmidity, vith the unit mounted
on & $0.5° Sporshy - table oseillating at b to 7 sysles per mimute.

Se (IR0 MOTOR:

S.1., DPower Souree: 119 volts s, OO cps, single plnse, SOnttsmdm
starting 20 wvatts maximum running pover.

5.2, Robor Speedt 21,000 rpm, nintwm.
5.3, Rotor Angular Mowentwm: 6,33(10)° gu-o?/set., sintwm.

S.b. BumeDovn Time: 5 mimutes 0 standstill, winimm,

6. GDERAL FREEDOM: ‘
6.1. TBell: The apin axis whall have $360° of mechanioal freefom adowt the

roll exts (unlimited).
# WHEN PART NUMBER APPEARS AS 229 0X37 009 MILITARY INSPECTION IS REQUIRED.

e

w| |Tolerance Unless Otherwise Specified; Fractional: Decimat: £ Angle: + Scole; Detail; e
o : -
L MANUFACTURER | W 4 MFG. CAT,. MO,  §  COLLINS SAMPLENO,
;zt: = L MEG, { 7
z é | Mingespalisefonaywell, | GG53A=1
-
SH

ENGINEER 7K  APPROVE . CHECKED.___P.’Q_Z”"“ DATE‘Z_ﬁEﬂ_, ;,

REVIsoN |20 _ Aml2uwSl 3 §
; 52092 J0-5-47 : 7 e %

8 ‘

2

PD 446-074-0539-00 (Rev. 9-56)
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L CHANGE

Mwm 229 €137 60

6.2. Pltch: The gpin exis shall have #85°, appraximstely, of mechaniosl fress
dom about the piseh axis (limited by precessing pins).

7. ERECTION SYSTEM:

T.1« Power Source: s,a_smuﬁu,mm,mm.eummtm
power.

7.2. Fates: 1° to 3° per minute in both rell sud piteh vith the veter st
mmwmmgpumumms'ms‘mmm.»
The rate shall bs 4° to 67 par nimrte bayond this yange.

7.3¢ Rrection Cutout: Provisiems shall be mads 40 allow extermal switehing of
: erestion pover ¢ sssh axis,

T.h. Admnecy: Shall conform to paragreph 10, o

T.5¢ Inftial Brection: With the piane of the base &f the wait Imclined
angls of 10° to the harizental plang, the spin axtis shall
within 1° of vertical wvithin 3 mimrtes after almultaneous
of pover 1o the motor, caging mechanism, and erwctica system
Standaxd Test conditions.

8. CAGING MECHANTEN: T

8.1, Pevar Source: 28 wolts d-¢, 1.5 amp. maximm aversge current for wieaging:|.
" .433 swp. waximm holding surrent. '
8.2. Caging Time: 10 secemds, weximum, sfter csging delsy peried.’
8.3, Unesging time; 3 secends; maxiwm. | o
8.4 Onged Position: With the rotor at reted speet, the avection systm en
and the base lavel within 5 mismutes of xmc, caging of the gro
not cause the pitch sad roll sigaals o change by moyrs than

8.5. Aceurssy: mmm,wumwmuauﬁu

“‘

e

i

[
.

|

8.6. M‘gw‘m mmwmm;wmm«m«cw

of wne ‘
10 net moye thanld mimstes (previdad that ths gyre has bem
for 5 mimutes.) . vmanget
Tolerance Unisss Otherwise Specified:  Fractional: 4= Deciinel:- Angle: + Scole: Detail: |
REVISION 6-12e87 3| . 6 1
W Rs7092 [o-&-5% . — 7 1
2 s - 8 T 000023

PD-721 074-0948-00 (Rev, 10+54)
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L CHANGE

8-7.

8.8.

10.

1.

12.
la.l.

12.2.

12030
1201"0

12,5,

12.6.

12.7.

Y . I
EOLING
-

Caging-Uncaging Cycling: With the base level and with rated voltage
spplied to the rotor, erection system, and pickoffs, the unit shall be
capable of operating for between 100 and 120 caginge.uncaging sequences
without failure. Sequence: 5 minutes caged, 5 minutes uncaged.

Uncaging Overload Protector: The unit shall contein a thermal delay dovicoi
which functins as follows; In the event of a malfunction resulting in
sustained current flow in the stepping solenoid for more than 10 t5sec.,|
the delay device shall de-energize the uncaging circuit in such a vay
ag8 to allow the mechanism tO return to its initial position. After an
additional 10 £5 sec. the device shall again energize the uncaging
circuit. This cycle shall be repeated as often as a malfunction occurs.|
The performance of the device shall be tested on & sampling basis.

POWER INTERRUPTION: After the normsl warm<-up period, interruption of all
power to the unit for a period of 3 seconds or less shall not cause an
interruption of accurate attitude information for longer than the period
of power 1nterruption. The srror introduced by such a condition shall
not exceed 0.25° with the gyro base either stationary or rotating about
its piteh and roll axes.

v

ACCURACY: With the rotor at rated speed, the erection ayitam on, and the
base level within one minute of arc, the attitude signals shall read
vithin 0.5 degrees of vertical. The pitch and roll signals shall
remain vithin this limit as the unit is rotated 360 degrees in azimnth
at the rate of 180 degrees per minute, minimum,

FREE DRIFT: With the spin axes vertical, shall not exceed 0. " &gsrees yer
minute after correction for apparent drift due to the ‘earth's rotation.

PICKOFFS:

Pover Source: 26 volts rms, 400 cps, single phase, 325 millianpa maxinnn
total current, when loaded as in paragraph 12.2.

Loads: Each pickoff shall be capable of driving two servoed Kearfott Blooo
synchro control trangformers, or their equivalent,

Type: Control transmitter.,

Maximum Output Voltage: 11.8 $0.6 volts rms at rated excitation and loadzd
&g in paragraph 12.2. '

Static Accuracy: %6 minutes of arc, in a range from 0° to 360° when loaded
as in paragraph 12.2. Accuracy shall bYe measured by the Proportional
Voltage Method of ARP 461,

Time Phase Shift: 10° maximum between input and output voltages when
loaded &8 in paragraph 12.2.

Null Voltage:

Yolerence Unless Otherwise Specified:  Fractional: + Decimol: 3= Angle; + Scale; Detoil:

REVISION

0] 6-12-57

£2iw
~Njioy

|5 7022 /2~8:5 000024

2 5 8 |
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12.7.1. Total: U0 millivolts, ‘maximum &8 measured on a true rms voltnoter with no
load applied,

12.7.2. Minimum Fundamentel Component: 75% of walue of paragraph 12.7.1.

12.8. Impedances: ZRO = 29 %15% + j165 th$ ohms

Zgg% - %76t%»%$++%2%

12.9. Phasing: Synchro leads shall be connected to the X, ¥, 2, B and C tcrninall
(page 6, ARINC DESIGNATION) so that with the unit mounted as in para.
graph 13.h the following phesing is obtained:

12.120.1. Roll: With . the unit tilted to simulate a right dank the synchro output
shall correspond to increasing positive angles ¢n a standard synchro as |
defined in Table 2.1, Voltage Relations 1n a Standard Synchro, of the
ARINC Synchro System Manual.

12.10.2, Pitch: With the unit tilted to simulate a climb, the synchro output shall |
correspond to increasing positive angles on the standard of paragraph
12.10.1.

13. MOUNTING:
13.1. Shockmount: The unit shall not require a shockmount,.
13.2. Mounting Holes: Holes shall be provided for three-point base mounting.

13.3. Mounting Surface: Construction of the surface shall be such that miﬁiunn ’
deformation of the base will result from mounting directly upon a tlatéﬁhw
surface without the aid of spacers, vashers, standoffs,. etc. “

13.4, Attitude: In normal use the unit will be installed with the base horizoutﬂl
-and the connector arft.

5

13.5. Line of Flight Arrov: A prominent ningle’hsaded line of flight arrow shall
b provided on the cover of the unit to insure installation in the attid
tude of peragraph 13.k4. Words "line of flight” shall clearly 1dentify
the arrow,

1k, SEALING: The unit shall be enclosed by a cover which is dust sealed by a
reailient gagket. The cover shall not be removed under environmental
conditions which are not suitable for gyro assembly and maintenance,

15. DIMENSIONS: 7.75" long x 6.25" wide x 5.125" high, maximum envelope,
excluding connector.

16. CONNECTORt American Phenolic Cempany part number 165.27-X (Mating part
165.26X-1000).

17. ENVIRONMENTAL REQUIREMENTS:

17.1. Temperature: The unit shall meet the requirements of TSO Clb for operation
in uncontrolled temperature areas.

17.2. Radio Interference: The unit shall produce no objectionalbe radioc intera
ference,

17.3. Fungus: Fungus inert materialg shall be used wherever fesasible in the
conatruction of the unit. Other materials shall receive a fungus

)
O resistant treatment.
f Tolerance Unless Otherwise Specified: Froctionw!: + Decimol: += Angle: == Scale: Detail:
X
) 1 revision F-8-12-57 3 §
} -l - L)

PD-720 074-0948-00 (Rev. 10-54) :



CAL CHANGE

Document disclosed under the Access to lnformti'tion'idcf

Wcsnew iv?glamge la Loi sur I'accés & 'information
P 4 » gl o
Sk,

8 229 0137 00

17.h.

- 475,

17.6.
18.

9.

Vitration The unit shall conform to ¥ibration regcirements of CAA P00 oo, |

Altitude: The wnit shall function sud Ahmll not be adverstly sffected by
Pressures equivalent to {1000 to 470,000 fest sisitule. .

Life: The Gesign goal shall be 1000 hours of aperesien vithowt mdnbensnse. |

Vertionl Gyre
Type Muader 33208
CAA TS0 NMumbey
Veight
Munufagturer's Nuxber
Movufacturer's Skries
Serial Runbey
MODIPICATION : The wndor shall supply written notifiostion of any changes

made iy the parts list for the unit snd of the serikl mubers effestsd
0 Callins Radie Compsny, Research eod Develoywent Division. When &

ohange in the instruction book is involved, & reproducible cepy sultable |

for adaition to the book shall be supplied. |
INSTRUCTION BOOK: After the wnit has been sppreved for produstion the

vendor shall Bpply & reproducidle cepy of & sultahle instrusticn beok. |

Tolerance Unless Otherwise Specified: Froctional: = Decimol: + Aogle; + Scafe: Detail:

REYISION

0| 6-12-57

=i
~Nijo

| | R57092 20-8.57

2 5 8

PD-721 074-0948-00 (Rev. 10-54) _ 000026
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COMPONENT SPECIFICATIONS
COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA

PART NAME CLAMP SPECIFICATION & PART NUMBER $ 139 1418

TYPE APPROX. WT. ' .

DESCR!PTION 3=7/E" s;;ugre instrument clamp for [ CLASSTFICATION 7]
fmnt,m-g'zm:z: 8 6,0 1b, umit with a O, — ASSOCIATED DATA

L<13/16" from the frcnt surface of the
h_mel;_ﬂ.himam_amﬁnmr_l..ngi of

‘.pn

"Tater:ialq' Seec sheet 2,
Finish: Clamp to be anodized or chromate dipped.: Screws to have a dull black
oxide or similar finish per MIL-57-0=2C Type III Class A.

SERVICE CONDITIONS3

Ambrent Temporature Ranze: -65°C o +85°C,

Ambient Humidity Range: O ic 100% at 32°C,

Vibration: 5 « 500 cps at max. double amplitude of 0,036" or 2 g, whichever
is the limiting value, in any direction when supporting instrument.

‘uJ Toleronce Unless Otherwise Specified: Fractional: * Decimal: * Angle: * Scole: Detail:
4 MANUFACTURER MFG. TYPE . MEG. CAT. NO. COLLINS SAMPLE NO.
P Products Co., Inc. Dug. No. 50021
(9]
-~
3 A
4 o
’Z’“ & J e i
e A AL oy o
ENGINEER Mﬁ APPROVED 50 x_:'_/f{‘nr\‘»‘w; . »f CHECKED v« DATE ?__53_:_?*/_4
REVISION 9-11-57 ' ,,/,f/ 3 i
) 4 7
| 5 ; - 000029

PD-446074-0539-00 (Rev. 3-57)
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: s L{ML"N
COMPONENT  SPECIFICATIONG ““’"*\'VF ON?,S’« |
COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA

#
PART NAME _IEBTIQAL_GIBQ__. SPECIFICATION & PART NUMBER/S 220 0137 00

TYPE 2D.8 APPROX. WT. 15; 1b, m.x
DESCRIPTION Tcal pickoffs, CLASSIFICATION [ ]

cagesble, ASSOCIATED DATA

1. APPLICATION: The unit is to be used as an airborne vertical reference
providing three~wire synchre attitude information.

2. REFERENCES: In addition to the requirements of this specification, the unit
shall conform to epplicable standards of the fellowing documents:

2.1. CAA TSO Chb.

2.2. ARINC Synchro System Manual..

2.3. SAE ARP k6.

3. CAA APPROVAL: “It shall be the responsibility of the vendor to furnish a
vritten statement of conformance to applicable portions of TSO Chb.

ments are given for the conditions of rated voltage at room temperature,
sea level pressure, and the prevailing humidity, with the unit mounted
on a $0.5° Sorsby  table oscillating at 4 to 7 cyeles per minute.

5. GYRO MOTOR:

S«l. Pover Source: 115 volts rms, 400 cps, single phase, 50 watts maximnm
starting 20 watts maximum ruaning power.

5.2. Rotor Speed: 21,000 rpm, minimum.

5.3, Rotor Angular Mcmentum: 6.33(10)6 gm-cm®/sec., minimm.

5.4, Run-Down Time: 5 minutes to standstill, minimus.

6. GIMBAL FREEDOM:

6.1. Roll: The spir axis shall have $360° of mechanical freedom about the

roll axis (unlimited).
# WHEN PART NUMBER APPEARS AS 229 0137 009 MILITARY INSPECTION IS REQUIRED.

-h. STANDARD TEST CONDITIONS: Unless otherwise stated, all performsnce require-

Jw} |Tolerance Unless Otherwise Specified: Fractional: £ Decimal: + Angle: + Scale: Detail:
e MANUFACTURER MFG. TYPE MFG. CAT. NO. COLLINS SAMPLE NO.
1Y | —Minneapolis-Honeywell, GG53A-1
Shd TH
2|9
gl
“ * . , ///
ENGINEER eian A ppprovendZ: R CHECKED Ll 754‘«/ DATEMZ—‘
REVISION 9 Lel2:57 3 6
W\ L5709 42-/5-47)4 : i 000031
2| R60296 o243-58 |5 8
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6.2, Pitch: The spin axie shall have #85°, approximately, of mechénical frec-

dom about the pitch axis (limited by precessing pins).
T. ERECTION SYSTEM:

/
T.1. Power Source: 26 volts rms, 400 cps, single phase,6.5watts maximum *
pover,.for each motor

7.2. Ratea: 1° to 3° per minute in both roll and pitch with the rotor &t
operating speed when the spin axis 1s less than 3° to 5° fram vertical.
The rate shall be 4° to 6° per minute beyond this range.

7.3« Erection Cutout: Provisions shall be made to allov external switching of
erection pover to each axis. :

T.4. Accuracy: Shall conform to paragraph 10,

T.5. Initial Frection: With the plane of the base of the unit inclined at an
angle of 10° to the horizontal plane, the spin axis shell align to
within 1° of vertical within 3 minutes after sirmltaneous application
of power to the motor, caging mechanisn, and erection system under
Standexrd Test conditions.

8. CAGING MECHANISM:

8.1. Power Source: 28 volts d-c, 1.5 amp. maximm average current for uncaging,
" 33 amp. maximm holding current.

8.2. Caging Time: 10 seconds, maximum, sfter caging delay period. with gyro
stationary. _
8.3. Uncaging time: 3 seconds, maximum.

8.4, Caged Position: With the rotor at rated speced, the erection system on,
and the base level within 5 minutes of arc, caging of the gyro shall
not cause the pitch and roll signals to change by more than one degree.

8.5. Accuracy: The caging mechanism shall be capsble of returning the spin
axis to within 0.3 degrees of a predetermined position relative to
the base.

8.6,  Coging Delay: The gyro shall include a theymal delsy device heated from
the 28 £10% DC unecaging cireult which shall delay initiation of the
mechanical caging sequence after opening of an external switeh., Under
standard conditions the caging deley time shall range from a minimum

i of one second (provided that the gyro has been uncaged for 1.75 minutes):
to not more thanlJS minutes (provided that the gyro has been uncaged
for § minutes.)

W
% Tolerance Unless Otherwise Specified: Froctional: + Decimal: + Angle: = Scale: Datail:
- REVISION | 6-12+57 3 4£
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8.7. Caging-Uncaging Cycling: With the base level and with rated voltage
applied to the rotor, erection system, and pickoffs, the caging mechanism
shall be subjected to a reliability test of 50 caging-uncaging cycles.
Sequence: 5 minutes on, 5 minutes off. If more than two failures occur
the unit is unacceptable. In the event of a failure the uncaging over-
load protector shall function as in paragraph 8.8.

8.8. Uncaging Overload Protector: The unit shall contain a thermal delay device
which functions as follows: 1In the event of a malfunction resulting in
sustained current flow in the stepping solenoid for more than 100 £30 sec.
at 25°C, the device shall de-energize the uncaging circuit in such a way
as to allow the mechanism to return to its initial position. After an
additional 10 5 sec. at 25°C the device shall again energize the uncag-
ing circuit. The cycle shall continue at a 10 t5 sec. on, 10 *5 sec. off
cycle at 25°C as long as the malfunction is present. The device shall
furnish protection against burnout of the stepping solenoid at all
temperature in operating range of the unit.

9. POWER INTERRUPTION: After the normal warm-up period, interruption of all
power to the unit for a period of 3 seconds or less shall not cause an
interruption of accurate attitude information for longer than the period
of power interruption. The error introduced by such a condition shall

not exceed 0.25° with the gyro base either sta.tionary or rotating about
its pitch and roll axes.

10. ACCURACY: With the rotor at rated speed, the erection system on, and the
base level within one minute of arc, the attitude signals shall read
within 0.5 degrees of vertical. The pitch and roll signals shall . .
remain within this limit as the unit ie rotated 360 degrees in ezimuth
at the rate of 180 degrees per minute, minimm.

11. FREE DRIFT: With the spin axes vertical, shall not exceed 0.4 degrees per
minute after correction for apparent drift due to the earth's rotation.

12. PICKOFFS:

12.1. Power Source: 26 volts rms, 400 cps, single phase, 325 milliemps maximm
total current, when loaded as in paragraph 12.2.

12.2. Ioads: Each pickoff shall be capable of driving two servoed Kearfott R1000
" synchro control transformers, or their equivalent.

12.3. Type: Control transmitter.

12.4, Maximum Output Voltage: 11.8 $0.6 volts mms at rated excitation.

12.5. Static Accuracy: +6 minutes of arc, in a range from 0° to 360° when loaded
as in parsgraph 12.2. Accuracy shall be measured by the Proportional
Voltage Method of ARP 461.

12,6, Time Phase Shift: O0° to 10° leading between imput and output voltages when
loaded as in paragraph 12.2.

Iz 12.7. Kull Voltege:
E Tolerance Unless Otherwise Specified: Froctional: + Decimal: + Angle: + Scale: Detail:
T
5 0] 6-12-57 3 6
REVISION
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2] R60296 __2- 3-58 |5

PD-721 074-0948-00 (Rev. 10-54)



Document disclosed under the Access to Information Act -
Document divulgué en vertu de la Loi sur I'accés a l'information

LGLU\b;;: SR FE IO 22 2y
12,7.1. Total: 40 millivolts, maximum as measured on & true rms vo i“egglz\r o
. load spplied. &gﬁr

12.7.2. Maximum Fundamental Component: 75% of value of paragraph 12.7.l.

12.8. Impedances: ZRO = 43 *15% + ‘155 +10% ohms.
ZRSS = 43 t15% + 130 %10% ohms.
7280 = 12 *15% + %o +10% ohms.,
12.9. Phasing: Synchro leads shall pe connected to the X, ¥, Z, H and C terminals
(page 6, ARINC DESIGNATION) so that with the unit mounted ag in para.
graph 13 4 the following phasing is obtained.

12.10.1. Roll: With the unit tilted to simulate a right bank the synchro output
shall correspond to increasing positive angles on a standard synchro as
defined in Table 2-1, Voltage Relations in a Standard Synchro, of the
ARINC Synchro System Manual.

12.10.2, Pitch: With the unit tilted to simulate a climb, the synchro output shall
correspond to increasing positive angles on the standard of paragraph
12010011

13. MOUNTING:
13.1. Shockmount: The unit shall not require a shockmount.
13.2. Mounting Holes: Holes shall be provided for three-point base mounting.

13.3. Mounting Surface: Construction of the surface shall be such that minimum
. deformation of the base will result from mounting directly upon a flat
surface without the aid of spacers, washers, standoffs, etc.

13.4. Attitude: In normal use the unit will be installed with the base horizontgl
and the connector aft.

13.5. Line of Flight Arrow: A prominent single headed line of flight arrow shall
be provided on the cover of the unit to insure installation in the atti-
tude of paragraph 13.4, Words "line of flight" shall clearly identify |
the arrow.

1k, SEALING: The unit shall be enclosed by a cover which is dust sealed by a
reailient gasket. The cover shall not be removed under environmental
conditions which are not suitable for gyro assembly and maintenance.

15, DIMENSIONS: 7.75" long x 6.25" wide x 5.125" high, approx. envelope,
excluding connector.

16. CONNECTOR: American Phenolic Company part number 165-27-X (Mating part
165-26-X. , Collins part number 371 0134 00C.

17. ENVIRONMENTAL REQUIREMENTS:

iT7.1. Temperature: The unit shall meet the requirements of TSO Chb for operatioq
in uncontrolled temperature areas.

MictT 1T7.2. Radio Interference: The unit shall produce no objectionalbe radio inter-
ference.
‘ 17.3. Fungus: Fungus inert materials shall be used wherever feasible in the
construction of the unit. Other materials shall receive a fungus
r ent.,
Tolerance Unless Otherwise Specified: Froctional: + Decimal: + Angle: - Scale: Detail:

0| 6-12-57 3
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17.h. Vibration: The unit shall conform to vibration requirements of CAA T30 Chbv.

17.5. Altitude: The unit shall function and shall not be adversely effected by
‘pressures equivalent te 41000 to 470,000 feet altitude,

17.6. Life: The design goal shall be 1000 hours of aoperation without maintenance.

18. NAMEPLATE: The follewing information shall be containgéd on the namaplate:
Vertical Cyro
Type Number 33208
CAA TSO Number
Waight
Manufacturer's Number
Manufacturer's Series
Serial Number

19. MODIFICATION: The wvendor shall supply writter notification of any changes
made in the parts list for th2 unit and of the serial mumbsers effected
to Collins Radio Company, Research and Development Division. Vhen a
change in the instruction book iz involved, a reproducible copy suitable
for addition to the book shall be supplied.

20.  INSTRUCTION BOOK: After the wnit has been approved for production the
vendor shall supply & reproducible copy of a suitable instruction book.

';zt-" Tolerance Unless Otherwise Specified:  Froctional: Decimal: + Angle: -+ Scale: Detail:
5 0] 6-12-57 3 6
5 REYISION ' | R57092 10-8-57 m 7
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