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The Engineering Society AEROSPACE * =/=or Advancing Mobility 
Land Sea Air and Space INFORMATION 

400 COMMONWEALTH DRIVE. WARRENDALE. PA 15096 REPORT 

Submitted for recognition as an American National Standard 

A I R  1174 

Issued: J u l y  1970 
Revised A p r i l  1987 

Supersedes A I R  1174 

I N D E X  OF STARTING SYSTEM- SPECIFICATIONS AhiD STANDARDS 

1. SCOPE: 
G5?h are  used i n  aerospace engine s t a r t i n g  and a u x i l i a r y  power systems. 
Onlv those hardware standards which have been s o c c i f i c a l l v  desi4ried f o r  

This  r e p o r t  l i s t s  m i l i t a r y  and i n d u s t r y  s p e c i f i c a t i o n s  and standards 

eng;ne s t a r t i n g  systems are 1 i s t e d .  
c u r r e n t  f o r  these s p e c i f i c a t i o n s  and standards are n o t  l i s t e d .  

Revis ions and arnendknts w6ich are  

1.1 L i s t i n g  Documents: The f o l l o w i n g  dccuments which l i s t  s p e c i f i c a t i o n s  and 
standards a re  used as a bas i s  f o r  t h i s  repor t .  

1.1.1 M i l i t a r y  Spec i f i ca t i ons  and Standards: Department o f  Defense, Index o f  
S p e c i f i c a t i o n s  and Standards. 
b i -month ly  supplements. 

This  document i s  pub1 ished annua l ly  w i t h  

1.1.2 Soc ie ty  of  Automotive Engineers, Inc.  Documents: Index o f  Aerospace 
S t a n d a r d s , R e c o m m e n d e d a t % n  Reports. Th is  document 
i s  pub l i shed annua l ly  by SAE, Inc., 400 Cormonwealth Dr ive,  harrendale,  PA 
15096. 

2. ENGINE STARTING CHARACTERISTICS: 

2.1 M i l  i tary Spec i f i ca t i ons :  

Engi nec, A i r c r a f t ,  Reciprocat ina , MIL-E-251 O9 
General S p e c i f i c a t i o n '  f o r  

General S p e c i f i c a t i o n  f o r  

General S p e c i f i c a t i o n  f o r  

Engines, A i r c r a f t ,  Tu rbo je t  and Turbofan , 

Engines, A i r c r a f t  , Turboshaf t  and Turboprop, 

Engines, A i r c r a f t ,  Tu rbo je t  arid Turbofan 

MIL-E-5007 

M I L  - E -8593 

MIL-E-8723 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and 
engineering sciences. The use of this report is entirely voluntary, and itsapplicability and suitability for any particular 
use, including any patent infringement arising therefrom, i s  the sole responsibility of the user." 

SAE reviews each technical report a t  least every five years a t  which time i t  may be reaffirmed, revised, or cancelled. 
SAE invites your written comments and suggestions. 

Printed in U.S.A. 
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2.2 Soc ie ty  o f  Automotive Enaineers Documents: 

Guide f o r  Determin ing Engine S t a r t e r  D r i v e  
Torque Requi rements 

Guide f o r  Determining, Present ing and Substan- 
t i a t i n g  Turbine Engine S t a r t i n g  and Motor ing 
C h a r a c t e r i s t i c s  

Power Sources, A u x i l i a r y ,  f o r  Aerospace A p p l i c a t i o n s  

3. ENGINE STARTING SYSTEM: 

3.1 M i l i t a r y  S p e c i f i c a t i o n s :  

A u x i l  i a r y  Power Systems, A i rbo rne  

3.2 Soc ie ty  o f  Automotive Enaineers Documents: 

A i r c r a f t  Accessory Drag Torque Dur ing Engine S t a r t s  
A Means o f  T e s t i n g  T u r b o j e t  S t a r t e r  Performance 
F i n a l  Report  on Coid S t a r t i n g  o f  Rec ip roca t ing  

Glossary, A i r c r a f t  Engine S t a r t i n g  Systems 
Guide f o r  Determining Engine S t a r t e r  D r i v e  Torque 

O i l  D i l u t i o n  and Cold S t a r t i n g  o f  A i r c r a f t  Engines 
Turbine Engine S t a r t i n g  System Design Requirements 
Turbine Engine S t a r t i n g  and Motor ing Charac te r i s -  

A i r c r a f t  Engines 

Requirements 

t i c s  Guide f o r  Determining, Present ing,  and 
Subs tan t i a t i ng ,  

3.3 M i l i t a r y  Standards: 

D r i v e  Pad-Accessory, 10.000 BC Round, Design 
Standard f o r  

Flange Accessory, 5.000 BC Square, Design Standard 
f o r  

Flange Accessory, 10.000 BC Round, Design Standard 
f o r  

Gasket Type X I ,  Engine Accessory D r i v e  (5.000 BC 
Square) 

Gasket-Engine Accessory D r i v e  (8.000 BC Round) 
Adapter I n s t a l l a t i o n  - Type X I I  o r  X V I  D r i v e  

S t a r t e r  Jaw 
D r i v e  Pad-Accessory, 5.000 BC Round, Design 

Standard f o r  
D r i v e  Pad-Accessory, 8.000 BC Round, Design 

Standard f o r  
D r i v e  Pad-Accessory, 5.000 BC Square, Design 

Standard f o r  
Flange Accessory, 5,000 BC Round, Design Standard 

f o r  
Flange Accessory, 8.000 BC Round, Design Standard 

f o r  

A I R  781 

A I R  713A 

A I R  744A 

M I L  -A -87 2 2 9 

A I R  1087 
ARP 715 
A I R  13 

ARP 906 
ARP 781 

A I R  6 
ARP 949 
A I R  713A 

MS 33 29 

MS3331 

MS3334 

MS9l 35 

MS9377 
PIS33509 

MS3327 (AS) 

~ ~ 3 3 2 8  (AS)  

MS3326 (AS) 

MS3332 (AS) 

MS3333 (AS) 
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3.3 (Continued): 

Gasket-Type X I I ,  X I V - A ,  X I V - E ,  X I V - E ,  X V I I - A  and 

Gasket-Type X V I ,  X V I I - C y  - C . ,  -E and -F Engine 
X V I  I - B  Engine Accessory D r i  ve 

Accessory D r i v e  (10.000 BC Round) 

3.4 Soc ie ty  o f  Automotive Engineers Standards: 

Power Take-off Pad Requi reinents, Gas Turbine Engine 
Flange - Accessory, 2.653 BC Square, Desigr! 

Spl ines  I n v o l u t e ;  Wear L i m i t  D e f i n i t i o n  o f  
Dr ives  and Flange Standards, A i r c r a f t  Engine and 

Breech D r i v e  Pad, OAD Assembly 
Carburetor F1 ange, A i  r c r a f t ,  2-bol t, Sing1 e-Barrel 

Coupl ing Clamp, Groove V-Band 6.40C, 5.400, 11.400 

Disconnect Systems, Accessory D r i v e  Sha f t  
D r i v e  3/4, Generator-1 O "  BC-Femal e P i l o t  
D r i ve  Tachometer Type I 
D r i  ve Studded , Accessory , 10.COO BC Round, Ciesign 

D r i v e  Studded, Accessory, 2.653 B C  Square, Design 

D r i v e  Studded, Accessory, 5.CCO BC Square, Desivn 

D r i v e  Accessory, 1O.C'OC BC Round, @AD,  Cesian 

Flange Accessorys 90.00@ BC Round, Design Standard 

Flange Accessory-Slot ted t lount ing Rol es 
Gasket Copper, Tube Connection, P l a i n  
Flange Accessory, 5.@00 BC Square, Desian Standard 

D r i v e  k c e s s o r y ,  5.000 BC Round, QAE, Desipn 

D r i v e  Accessory, 8.OQQ BC Round, C A C ,  Design 

D r i v e  Studded, Accessory, 5.C;OC BC Round, Desi8ri 

D r i v e  Studded, Accessory, 8.000 BC Rcund, Design 

Flange Accessory, 5.000 B C  Round, Pesi?n Standard 

Flange Accessory, 8.000 BC Round, Pesipn Standard 

S p l i n e  D e t a i l s ,  Accessory Dr ives  and Flanges 
Adapter 10.000 B o l t  C i r c l e  t o  4.125 P i l o t  E i a r e t e r  

Standard f o r  

Accessory 

No. 3 & 4 

Flange OD 

Standard f o r  

Standard f o r  

Standard f o r  

Standard f o r  

f o r  

f o r  

Standard f o r  

Standard f o r  

Standard f o r  

Standard f o r  

f o r  

f o r  

QAD 

IIS 91 36 

FtSC1 39 

ARP 748 
AS 96@A 

ARP 1200 
A I R  1160A 

AS 1259 
AS 62 

AS 970 

A I R  853 
AS 535 
AS 54 
AS 9678 

AS 9598 

AS 9618 

AS 971A 

AS 9688 

AS 474 
AS 3332 
AS 9628 

AS 969A 

AS 970A 

AS 963A 

AS 965A 

AS 9648 

P.S 9668 

AS 972 
AS 528 
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4. CA RTR I DGE/ PN EU MAT I C START I NG SYSTEM : 

4.1 

4.2 

4.2. 

4.2. 

Soc ie ty  o f  Automoti ve Engineers Documents: 

Svstem Comnonents: 

S t a  r t e  r : 

.1 M i l i t a r y  S p e c i f i c a t i o n s :  

S t a r t e r ,  Engine, Cartr idge/Pneumatic, Sha f t  Dr ive,  
General S p e c i f i c a t i o n  f o r  

4.2.2 Energy Contro l  : 

4.2.2.1 M i l  i t a r y  S p e c i f i c a t i o n s :  

Valve, S t a r t e r  Contro l  , Pneumatic, A i r c r a f t  Engine 

Valve, S t a r t e r  Con t ro l  , A i r c r a f t  Engine, General 
General S p e c i f i c a t i o n s  f o r  

Speci f i  c a t i  on f o r  

4.2.3 Connections: 

4.2.3.1 Duct ing:  

4.2.3.1.1 N i l i t a r y  S p e c i f i c a t i o n s :  

Bleed A i r  Systems, General S p e c i f i c a t i o n  f o r  
Coupl ing Ha l f ,  Quick Disconnect, Pneumatic 

Duct, Pneumatic S t a r t  , F l e x i b l e  
Envi ronmental Contro l  , Airborne 
Pneumatic Power Systems, High Pressure 

S t a r t e r ,  External ,  Low Pressure 

4.2.3.1.2 Society  o f  Automotive Engineers Documents: 

High Temperature Pneumatic Duct Systems f o r  A i r c r a f t  

4.2.3.1.3 M i l i t a r y  Standards: 

F i t t i n g ,  Pneumatic S t a r t e r  Duct-Flanged (Male) 
F i t t i n g ,  Pneumatic S t a r t e r  Duct-Flanged (Feniale) 
Connector, Pneumatic S t a r t e r  Duct, Douhl e Ended 
Adapter, Pneumatic S t a r t e r ,  Duct N ipp le  and Flange 

(haï e j  
Nipp le,  Pneumatic S t a r t i n g ,  3 I n c h  I.D., O u t l i n e  

Diniensions of 

MIL-S-27266 

MIL-V-38398 

MIL-V-81995 

MIL-B-81365 
r{ì I L - c -255 31 

KIL-D-22706 
MIL-E-871 45 
kIL-P-87210 

ARP 699 

MS17833 
MS17835 
MS17836 
MS17834 

MS33740 
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4.2.3.2 Electrical  : 

4.2.3.2.1 Filil i tary Speci f ica t i  ons : 

Connectors, Electrical  , Circular, Threaded AN type, 
General Specification For 

Connectors, E lec t r ic ,  (Circular ,  Envi ronwent 
Resisti  rig) , Receptacles and  P1 ugs, General 
Speci f icat ion For 

Slash Sheets f o r  Series I I I  Threaded Coiipling 
Connectors 

Connectors, Electrical  , Circular, Miniature, Kigh 
Density, Quick Disconnect, Threaded Coupling, 
Series I I I  

Connectors, Series I I I ,  Slash Sheets 

Contracts , El ec t r i  cal Connector , General 

Connector, Accessories, Electrical  , General 

Instal 1 i n g  and Repoval Tool s ,  Connector 

Crimping Tools,  Terminal, Hand or Power Actuated, 

Specification F o r  

Speci f i  ca t i  on For 

Electrical  Contact, General Specification For 

Wire Termination, and  Tool Kits,  General 
Spec i f i  c a t  i on For  

4.2.3.2.2 Military Standards: 

Connectors, Receptacle, Electrical  , ka11 Mounting 
Rear Release, Crimp Contact, AN Type 

Connectors, Receptacle, Electrical  , Cable 
Connecting, Rear Release, Crimp Contact, AN Type 

Connectors, Receptacle, Electrical  , Box FZountini, 
Rear Release, Crimp Contac t ,  AN Type 

Connectors, Receptacle, Electrical  , Jam N u t  
Mounting, Rear Release, Crimp Contact, P.N Type 

Connectors, Plug, Electr ical ,  Self-locking Coupling 
N u t ,  Rear Release, Crimp Contact, AN Type 

NIL-C-5015 

E.? IL-C-83723 

MIL-C-83723/82 

M IL - C - 8 7 3 23 /85 
E.: I L - C -83 7 2 3 /88 

MIL-C-82723/90 
MI L - C -83 7 2 3 /9 5 

t h  ru 
bIL-C-83723/98 
RIL-C-38999 

thru 

t h  ru 

MIL-C-38999/20 

ti I L - C -3 8 9 9 9 / 2 7 
hI  L-C -39029 

t h  ru 

MIL-C-85049 

MIL-1-81 969 

Pl  IL -c - 2 25 20 

FiS3450 

FIS3451 

MS3452 

MS3454 

FS 34 5 9 
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4.3 Power Source: 

4.3.1 M i l i t a r y  S p e c i f i c a t i o n s :  

Car t r idge ,  Engine S t a r t e r  MXU-4A/A 
Power Un i t s ,  A i r c r a f t  A u x i l i a r y ,  Gas-Turbine-Type, 

A u x i l i a r y  Power Systems, A i rborne  
Power Un i t ,  A i r c r a f t ,  A u x i l i a r y ,  Gas Turbine, 

4.3.2 Soc ie ty  o f  Automotive Engineers Documents: 

Pneumatic Power Suppl ies f o r  S t a r t i n g  A i r c r a f t  
Summary o f  Transpor ta t ion ,  Hand1 i ng and Storage 

Requirements f o r  S t a r t e r  Car t r idges ,  J e t  Engine, 
MXU-4/A and FVIXU-l29/A 

General S p e c i f i c a t i o n  F o r  

General S p e c i f i c a t i o n  F o r  

5. ELECTRIC STARTING SYSTEM: 

5.1 

5.2 

5.3 

5.4 

M i  1 i t a  ry Speci f i  c a t i  ons : 

E l e c t r i c  Equipment, A i r c r a f t ,  S e l e c t i o n  and 
I n s t a l l a t i o n  O f  

Generators, 30-Vol t, D i r e c t  Current ,  A i r c r a f t  Engine 
Driven, and Star ter -Generators ,  General 
S p e c i f i c a t i o n  f o r  

E l e c t r i c a l  Power Systems, A i r c r a f t  

Soc ie tv  of  Automotive Enaineers Documents: 

M i l  i t a r y  Standards: 

C r i t e r i a ,  J e t  E l e c t r i c a l  S t a r t i n g  System, DC 
A i r c r a f t  E l e c t r i c a l  Power C h a r a c t e r i s t i c s  

System Components: 

5.4.1 S t a r t e r :  

5.4.1.1 Mi l i tary  S p e c i f i c a t i o n s :  

S t a r t e r ,  E l e c t r i c ,  Constant Cur ren t  DC 
S t a r t e r ,  Engine, E l e c t r i c a l ,  D i r e c t  Cranking 

S t a r t e  r-Gene r a t o  r , Engi ne , STU -6A 
A i r c r a f t ,  28 V o l t s  DC 

5.4.1.2 Soc ie ty  o f  Automotive Engineers Documents: 

Generatars/Starter-Generators, Engine Dr iven  DC, 
and Associated Vol tage Regulators,  Piinimurn 
Performance Standards f o r  

MIL -C-27505 
KIL-P-8686 

MIL-A-87229 
f4 I L - P -855 73 

A I R  944 
ARP 956 

MIL -E - 7080 

MIL-G-O06162 

MIL-E-8721 9 

MS17794 
M I  L - ST D-7 04 

MIL-S-7780 
MIL-S-6150 

MIL-S-20547 

AS 8020 

D-C Star ter -Generator ,  Engine , General Speci f i c a -  ARP 892 
t i o n  f o r  
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5.4.1.3 Mil i tary Standards: 

Starter-Ai r c r a f t ,  Direct Cranking, 28V D C  

5.4.2 Connections : 

5.4.2.1 Electrical  : 

5.4.2.1.1 Mil i tary Specifications:  

Cable Assemblies and Attachable Plugs, 
External Power, Aircraft  

5.5 Power Source: 

5.5.1 Mi 1 i t a  ry Speci f i  c a t i  ons : 

Battery and  Cell , Storage, Aircraf t ,  
General Specification For 

Batteri es  , Storage, Aircraf t  , Nickel -Cadmi um, 
General Specification f o r  

Battery, Storage, Aircraf t ,  Type MA-2-1 
Batteries and  Cell s, Storage, Nickel-Cadmium, 

Aircraf t ,  General Specification For 
Bat ter ies ,  Storage, Lead Acid, General 

Specification f o r  

5.5.2 Society of Automotive Ensineers Documents 

Electromagnetic Compatibility (Emc) System Design 

Electromaonetic Compatibility on Gas Engines f o r  

Electromagnetic Interference (EPI ) Measurement 

Methods of Achieving Electromagnetic Compatibility 

Nickel Cadmium Vented Rechargeable Aircraf t  

Check1 i s t  

Aircraf t  Propul sion 

Impulse Generators; Standard Cal ihration 
Requirements and Techniques 

of Gas Turbine Engine Accessories f o r  Self-  
Propel 1 ed Vehicles 

Bat ter ies  (non-seal ed pa i  ntai  nab1 e type) 

5.5.3 Mili tary Standards 

Battery, Aircraf t  Storage Nickel -Cadiriium 24-Vol t ,  

Battery, Aircraf t  Storage, Nickel -Cadir;.ium 24-Vol t ,  

Battery, Aircraf t  Storage, Nickel -Cadmiurn 24-Vol t ,  

Battery Instal  1 at ion 
Bat ter ies ,  Storage, Aircraf t ,  Dimensions For 
Battery, Storage, A i rc ra f t ,  In s t a l l a t ion  of 

11 Ampere Hour, 27 Deg C (80 Deg F )  

22 Ampere tiour, 2 7  Deg C (80 Deg F )  

34 Ampere Hour, 27 Deg C (80 Deg F )  

AN41 16 

F: IL-C- 7974 

MIL-B-8565 

MIL-E-26220 

NI L-8-26026 
MIL-B-81757 

h I L - 6 -83 7 6 9 

AIR 1221 

AIR 1423 

A R P  1267 

AIR 1425 

AS 8033 

MS 24496 

Fis24497 

FqS 244 98 

AND 1 0441 
MS18093 
MSEJ 93 
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5.5.4 Connect i ons : 

5.5.4.1 N i l  i t a r y  S p e c i f i c a t i o n s :  

Cable Assemblies and At tachab le  Plugs, Ex terna l  
Power, A i r c r a f t  

S t a r t e r  A u x i l i a r y  Power Un i t ,  A i r c r a f t  Engine, Gas 

Aux i l  i a r y  Power Systems, A i rborne  
Turb ine Type, D e t a i l e d  S p e c i f i c a t i o n  f o r  

7. HYDRAULIC STARTING SYSTEM: 

7.1 M i l i t a r y  S p e c i f i c a t i o n s :  

Hydrau l i c  Systems A i r c r a f t ,  Type I and II, Design and 

S t a r t e r ,  A i r c r a f t  Engine, Hydrau l i c  General 

Hydraul i c  Power Systems 

I n s t a l  l a t i o n  Requirements For 

Speci f i c a  t i on for 

7.2 Soc ie ty  o f  Automotive Engineers Documents: 

Aerospace Hydraul i c  and Pneumatic S p e c i f i c a t i o n s  

Determinat ion o f  Hydrau l i c  Pressure Drop 
Hydrau l i c  F l u i d  C h a r a c t e r i s t i c s  
Nomenclature, A i r c r a f t  Hyd rau l i c  and Pneumatic 

Sys terns 
F l u i d  System C h a r a c t e r i s t i c s  A f f e c t i n g  Hydrau l i c  

Pump Operat i  on 
F l u i d  P roper t i es  

and Standards 

7.3 System Components : 

Hydraul i c  System Components, A i r c r a f t  and M iss i1  es, 
General S p e c i f i c a t i o n  For 

7.3.1 S t a r t e r :  

7.3.1.1 M i l i t a r y  S p e c i f i c a t i o n s :  

S t a r t e r ,  A i r c r a f t  Engine, Hydrau l i c  

7.3.1.2 Soc ie ty  o f  Automotive Engineers Documents: 

A i r c r a f t  Hyd rau i i c  S t a r t e r s  
A i r c r a f t  Hydrau l i c  Starter/Pumps 
Hydrau l i c  Energy L i m i t e d  S t a r t i n g  Systems 

M IL-C- 7974 

6. GAS TURBINE STARTING SYSTEM ( J e t  Fuel S t a r t e r ) :  

6.1 M i l  i t a r y  S p e c i f i c a t i o n s :  

MIL-S-85419 

MIL-A-87229 

MIL-H-5440 

MIL-S-22999 

MIL-H-87227 

A I R  737 

ARP 24 
A I R  81 
ARP 243 

ARP 819 

A I R  1116 

M I L  - H-8 7 7 5 

MIL-S-22999 

AS 714A 
AS 838 
A I R  1466 
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7.4 Power Source: 

7.4.1 

7.4.2 

7.4.3 

Mili tary SPecif icat ions:  

Fi l  t e r  and F i l  ter  Elements, Fluid Pressure, liydraul i c  
Line, 15 Micron Absolute and 5 Micron Absolute, 
Type I I  Systems, General Specif icat ions F o r  

Accumul a t o r s  , A i  rcraf t Hydropneumati c Pressure 
Accumul a to  rs , Hyd rau1 i c , Cy1 i nd ri cal 3 , O00 PSI , 

Aircraf t ,  Type I I  Systems 
Pump, Hydraulic Ram, Hand Driven 
Motors A i  r c r a f t  , Hydraul i c ,  Constant L i  spl acement , 

General Specif icat ion For 
Pumps, Hydraulic , Vari ab1 e Del i very, General 

Speci f i c a  t i  on For 

Society of Autorotive Engineers Documents: 

Hose Assemblies, Metal , Medium Pressure, High 
Tempera t u  re 

Hose Assemblies: Ai rcraf t  and Hiss i le ,  High 
Temperature (400 F ) ,  High Pressure (3000 psi)  

Hose Charac te r i s t ics  and Selection Chart 
T u b i n g  I n s t a l l a t i o n s ,  Recommended Practice for 

the Design o f ,  f o r  Aerospace Fluid Power Systems 

Mil i tary Standards: 

Accumulator, Cylindrical , 3,000 PSI 
Accumulator, Hydraulic, Cy1 indrical  , 3,000 PSI, 

Ai rcraf t ,  Type I I  Systems 
Pump-Hydraul i c  Hand 
Pump-Hydraul i c  kand , Type 3000 

8. MECHANICAL STARTING SYSTEF..: 

8.1 System Components: 

8.1.1 S t a r t e r :  

9 .  PCIEUMTIC STARTIMG SYSTEK: 

9.1 Society of Automotive Engineers Documents: 

Safety Cri t e r i a  f o r  Pneumatic S t a r t i n g  System 
Gas Energy Limited S t a r t i n g  System 

P I L - F - ~ ~ ~  5 

NI L -A -5 49 8 
MIL-A-8897 

NIL-P-5515 
k I L - h -799 7 

KIL-P-19692 

A R P  1424 

A R P  6C4D 

AIR 797C 
ARP 994 

MS28700 
KS28797 

AN620T 
AN6248 

AIR 1633 
AIR 1467 

9.2 System Components: 

9.2.1 S t a r t e r :  
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