Spec. No, 146-¢

Date: June 6, 1941

MODEL SPECIFICATION

ENGINE, ATRCRATT: MOPEL V-1710-51 and -55
Allison Divisibn'of General lMotors Corp.
(Allison Model Designation V-1710-F1lOR & F10L )

= J
A, APPLICABLE SPECIFICATIONS.

l The following spetificatiens of tie issue in effect on date
of invitation for bids shall fcrm a part of this specifications,

A-la, Army-Navy Specificavion. - N
AN-9500 Engines, Aircraft; CGeneral Specification
and appiicable specifications of the issues
indicated on page 17.
. A-1b, U. S. Army Specification.

None Applicable

B. TYPE AND MODEL

B-1, Tnis specification covers the requirements for -the
V-1710-51 and -55 engines.

C. . MATERIAL AND WORKMANSHIP.

C-1. The requirements for material and workmanship shall be as
specified in Specirication AN-9500.

D. GENERAL REQUIREMENTS.
D-1. See Section E.
E. DETAIL REQUIREMENTS.

E-2, Drawings. - The following Allison Engineering drawings
form part of this specification:

41001 Engine Assembly,'Compiete - (Showing Accessory Drive
. 0il Seals.) - V-1710-51

41581 Engine Assembly, Complete - (Showing Accessory Drive
0il Seals.) - V-1710-55
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. 41000-D  Installation Lrawing (Showing clearsnces for émvinn
accessories and their removal) - V-1710-51.

41580-D  Installation Lrawing (Showing clearénces for encine
accessoriss and their removel)- V-1710-55.

36905-E Priming System Assembly
42065 Carburetor, PD12K3 Bendix-Stromberg
40600-3 Spark Plug Assembly AC-LS85

40601-B  Spark Plug Assembly Champion C34S

v X235 . Terminel, Spar< Plug ) r
40208 Lubrication System Diagram
41550-A Magneto ¥ T .
42360 Radio Shielding Assembly - V-1710-51 - R.H. 1
. k2361 " Radio ShieldingyAssambly - V-1710-55 - L.H.

37583-B  Manifold Assem. - Spark Plug Cooling R.H.
37584,-B Manifold, Assem.: - Spark Plug Cooling L.H.
33536-K Nut - Magneto Cable Shielding Conm.
42348 Shialding - Spe rc Plug Cable - Intake -
42347 Shielding - Sperk Plug Cable - Exhaust
1.161§—c Beg - mging Stipping

364,11-F Nut - #50 - Prcp. Shaft Thread Protector

42288 Plug - Crankcese Dehydrator

E-3. Acceptance. - The engine shall be model tested in
sccordance with All-9502 with the followlng exceptions:

(1)
and AN-9504, Par.
_a/» Gl _,_7 By

(Reference, Paragreph F-3b., Torsionsl Vibratios
3¢ and E- € 7 1

E-feo VWeight. - The totel dry weight of the engine ooumlete
shall not exceed the velues indicated below:

.»
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Basic Eagine, including integrel «
_.uporchnrger drive mechanism, propel 11’
gears, coolant pump and piping on the e
engine lubrication system, oil pumps, st:
connection, including starter dog, tichemeter

drives, fuel pump drive, generator drive, vacuum
pump drives, propeller governor drive and all ’

piping and controls between engine parts 1256.3 1bs
Carburetor and injecticn nozzle  ° <'34.5
Carburetor Screens and Caskets 1.0
Magneto, Shieclded ; g~

Ignition Distributors (included in
Shielding Assembly)

. Radio Shielded Ignition assembly, complete

with Cable and Distributors. Y 313
Spark Plugs Ta2
Priming System on Engine 5
Ccoling Air Deflectors and Baffles None

Accessory Drive Covers

TOTAL DRY WEIGHT OF ENGINE ?

BE-5. Performznce Charnctﬂ“;s\.;gs. - The ratings specified
and the curves specified herein and shown on pages 13, 14,154 10
constitute the power and specific fuel consumption guaraniees. The
used and the standard conditions shall be in accordance with the appiicabla
definitions contained: in specification AN-9502.

E-5a Ratings. Both engines shall be rnted as follows, using
fuel conforming to specuication AN-VV-F-781 and oil conforming to speci-
ficatlon AN--VV-C-148, Grude 1120,

1100 B.H.P, at 2600 R.P.M. at sea level

1100 B.H.P. at 2600 R.P.X. from sea level to 25,000 faet
with an exhaust turbo supercharger instal-
lation of suitable output.

1325 B.H.,P. at 3000 F.P.M. Take-off for five minutes.

1325 B.H.P. at 3000 E.P.M. military rating from sea
level to 25,000 feet, for 15 minutes with
an exhaust turbo supercharger instuallati
of suitable output.

| 3120 R.P.M. rated overspeed dive R.P.M.

B-5b. Curves. - The followlng curves shall be furnished as part of
this specificatiom

E-5b. (1). Curve as specified in quapraph E-5b (1)
of specifization AN-9501, = Page 15.

E-5b. (2)e Curve as shown on Paze 106.

- -
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E-5b.(3). The curves shall be constructei as shown
on page 13.

E-5b.(4). Engine power vs. exhicust beck sressu
curves will be incorporated on p
after calibration nas been made on
particular airplane menufacturer's

.exhaust piping.

E-5e. Specific 011 Consumption. - The specific oil con=
shell not exceed .025 1b./BHP/hr, at normel reted power end speec
1b./BHP/hr. et 70 per cent normal rated power and 89 per cent no
ratod spced.

E-5h. Coolant Flow and Heat Rajection. - The following
guerantee is given for the coolant flow and heat rejection to the
coolant:

Conditions:

Operation « « « .
POWOr ¢ o o » 'u w

b On dyramometer for 5 minutes
Speed . . . .
.

Take-off (1325 EiP)
Take-off (3000 RP)

Fuel Con«ump113n Guar?nteef Specific

0il Inlet Temp. . 185°F.
0il Pressure . . 65 patidls
Coolant Outlet Temp. 250°F.

04l Flow . .

. 150 1b./min.
Air Blast on E1gine

60%F. at 10 M.P,H.

Guarantee: h ¥

Coolant flow not to exceed = 265 G.P.H,
Heat rejection to coolant not to exceed - 430 I.P.

E-5h.(1); E-5h(1)(a); E-5h.(1)(b). - Coolant Pump Data required
shall be furnished as part of this specification after completion of
model test.

E-51. 0il Flow and Heat Rejection. - The following guarantee
is given for the oll flow and heat rejection to the oil:

Conditions:

Operation « « + «
Power « « o o 4 o

. On dynamometer for
Speed « o o« o ..

Takxe-off (1325 BilP)
Take-off (3000 RPM)
Guagan;eed Specific

5 minutes

Fuel Consumption.
0il Inlet Temp. .
0il Pressure ., .
Coolant Outlet Temp.
© Coolent Flow. . . «
Air Blast on Engine .

LENSE Y

262 GoP.M,”

N * . Guarantee:

0il flow not to sxceed 150 1b./wmin
Heat rejecticn . to oil not to exceed 150 H.P:

w3
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rine Performance. - (feference, specificstion
D'xrm'raph D~ 6 ~ The oonpletu enf:ine shall function satis
military rated power up to &n altitude of 25,000 ft.,.in ¢
with an exhaust turbo installation of ru;table outnut. and pe ¥
The contractor guarantees that the engine shall function sati ctorily'
between 25,000 ft. and the service celling of the eirplene, essumin
25,000 feet as the criticel altitude =2nd the power falling off from tnis
altitude as a normal, integrally supercharged engine haviﬁr a critical
altitude rating of 25 000 ft. ;

E-7. Prooeller. - Thé engine shall have a number 50 propeller
shaft end. Provision shall be made for & governor type of pr orﬂller
control mechani@m of the hydrcmatic type.

E-12. ; Oversll Dimensions. - The overall dimenaionq of the engine
shall not exceed the rollowing.
Length 85 5/8 inches
Wiidth 29 9/32 inches
Height "3/L inches
E-14. Preparation for Storage. - The engine shall be prepared

for storage in accordance with nN-F-n—SéB with the following excentions:

(1) (Reference, Par. F-3h., Intake Manifold) -
The dehydratcr bags shall be placed on the top
of the carburetor screen and tiie cerburetor
sealed by sescuring a gasketed cover to the
carburetor.

(2) (Ref. Par. T-}n., Crankcase) - Deiydrator ‘plugs
., conforming.to Allison Division drawing Ho. 42288
shall be installed in the crankcase breather as
soon as they can be made available.
The crankcase breather elbow, Part No. Ali-350-16,
shall be atiaclied to the engine for shipment.

(3) (Ref. Par.e-zo., Propeller Shaft) - 4 propeller
. -shaft thread cap con!’oming to Allison Division
. Drawing No. 36411 shall be installed.

(4) ‘(Ref. Par. F-4a., Packing Procedure) - The engine
" bs% shell conform to Allison Division Drawing lio.
1616

(5) (Ref. Par. F-4a(l)., When removing the engine from
the engine case it shall be possible to rszhest seal
the openings which must be cut in the eng beg to
insert the 1ifting hooks. »

(6) (Ref. Par. ¥-ib.) - The engine shia‘:*r* case shell
conform to Allison Division Dra.\im No. 377c0 which
provides a window through whioh the indicator card
may be -inspeotied instead of a hinged door.

E-16b., Parts List of the lngine. - The parts list epplicsble in
all deteils to the engine which successfully completes Government tests
shall constitute a requirement :of this specification.

b S



5-18. Progeller Drive. The engine shall be sgui
roduction gear ratio of 2.00:1. The direction of propsl .
viewed from the anti-propeller cnd, shall be clockwise, for the V- l/l(
&nd counter-clockwlse for the V-1710-55 engine.

E-19. Impeller Gear. - The lmpeller gear ratic shall be T
and the impelleT shell be 9-1/2 inches in dlamoter.

E-20. - Pistons. - The ergine shall be fitted with pistons of 6.65:1
co*upraq«ian ratio.
E-23a.(1) Spark Plurs.-The engine z.hall Le fitted with Champion C343
or AC-LS85 Spark Plug=. 2
E~-23b. Radio Shielded Ismition Assembli
ccu.nﬂed with #llison designed railo suidded ig
ving exceptions to AN-9510:
(1) (Refevence, Par. J-le, - Mounting Lugs) HMountin
clamps shall be orovided in place of integrcl, solderad, or welded
lugs

(2) (Reference, Par. E-8, Capacitance) - The capacltznce
between the shiclding and each igaition aab;e cont_inad therein. shall not
. excead 175 micro-microfaradss.

) (Ref., Par. E-la, Single Cable Com.uits) ingle cable
conduit connections shall be as saown on Allison Drawing Nos. 33‘330, K237,
and L2348.

E-23c. Hizh Tension Ignitlon Cable. - (Reference,

en saturated moisture resist :
ce with U.S. Army Spec. - 95~-32152 shall be used on all d;:u;.

he 24 to epark plug leads. .

950’1

5 E-23d. Magnetos. - The en.;ina ehall be equipped with nohe Seintillu
" 'Type DFLN6 magneto In accordance with AN-9511 with the following exce')twu.».

(1) (Reference, Par. D-1b(1), Threazds) - Connections for

the high tension teminals are 15/16 18 threads.

(2) (Reference, Par. E-1b(2), Type D “atneto.) -
of screws for securing the bearing retainer in the flange 'u‘cxcct
the 125" minimum recess in pilot specified in Figure No. 3.

(3) * (Reference, Par. E-2c., Normal Operating Temperature)
The teﬂperature rise of this magnoto is 55. 59C.(100°F.) above room
temperature.

(4) (Pefev'once, var, E-2d., Endurance, F-4a{ll)b.) -
(Eleveted Temperature Run) - This magneto will not meet the ter mperature
requirements scecihed except for very short oeriods of time.

()) (Reference, Par. E-3e., Simulsted Service and Par.
F-4a(10)a., Rain end Spray Tost) - The magneto will not meet the require-
ments when subjected to the test specified in this paragrevh. The
installstlion of this magneto on & li.ﬁaiu—cooled v ine reguires sad
permite meximum ventilation in braaker cover.
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~238 Cooling. = (Reference, Swecification A,.—ngo
Par, D-2.»f ) - "he engine shall be so designod as to permit ki
installation of adan\mte means faor cooling the magnetos to re-
quired maximum temperature of 830°C (176°F.). Provision for
cooling the spark plugs and the spark plug elbows shall consist
of "ir éuets, as shown on Installation Drawing Yos. 41000 ans
41580, and Drawing Noas. 37383 and 37584, tc which the airplanc
'mmu)"acfurcr shall connect. For f1light and ground operation,
Tk plurz elbows shall be sz\t;sfuctcry, provided the ighition
wvire tenperature measured in the elbow does not exceed 115°C.
(239°F.) and provided the cable furnished.in accerdance with
UeS.c Army Specs 95=-32152 does not fail below this temperature.

E-24c¢> 011 Leskage. Tasb- -« (Reference, ~pecu‘ir-u::}.ovx AN-@500,
Paragrapn D-246,) - With-a mlxture of eaual parts of aviaticn
gasolire and oil conforming to Spec, AN=VV-C~44C | gGprade 1100
supplied te the pressure eil pump inlet wnder a hes2d of. 35 inct
the total flow of oil into the engino shall not exceed 0.2 poun
per hour.

Fe24c,

Saavcnﬂ ne end 2

oxtcnd d perioc.s of t!*xe ‘mdcr noxv'a
“8a back ‘prassure on the scaverging
of 30 pounds per square inch a5 maximum flow, a
gquare lnch at minimunm idling 3poocs wF
or Grade 1120 'oil, confori to .:rcc.
Inlet vlscosity -of 100 .lus or minus § 5

oil pre“u*e i shall function 'Jrope:u
pressure is 68% or more of the absclute abmosy

niverssl sccomds,
1 its Jnlet
.cric Preseures

. 0il Clnaner. = The engine shall be e('\up'*ed v.ith
' one ALfc-untic Ciirio Ho. 10863 051 strainer.

E~24j. Provision for 041l Connections - The oil inle%
connection shell Dé & 2 Inch - 4 stud Opening as shown on in
tion Drawing Wos. 41000 and 41580.

Crankease Breathers. - Ample breathi city
ovidéd In Accordance with Faregraph D=24g.; of Spec-

N-9500, however, the airslane ﬁ.ar*u.{‘actux 1‘ shall
(‘rn t and rear breather outlets to
I asured at the frent within t 11

to. =4 *nchss of water on any new or -nodiﬁed airplar‘e 1ngtﬂllation.

AT



' " Reg5. Fuel Héto:rilng. Systea. < The en+ine ‘sh
be equipped with onc DBe ¥=Ctromborg ¥edel wL:'K‘.’: in-°

Spec. Mol 146

*

It 1s destred that the prossure at the front breather
be held to 2 to € inches of water higher than presanre
at the rear breather té provide proper ventilation
through the engine frem front to rear.

g "

Jection carburetor in accordance with Specification AN-051L
¢xcept for the following:

(1) (Referaence, Pum;;m:ph D-7, Strainer) -
The carburetor shall meet requirements except that forelg:
material 1s not removed with the atrainer.

(2) (Reference, Puragraph D-17, :ixture
Contrcl) - The mixzture coatrol positions arc losuted as
follows:

(A) Tdle cut-off full forward.

(B)  Automatic leun direcerly buck of A.
() - Aatomatic rich dircetly back of B.
(D), Full rich-directly back of C.

i SN AT

menpudp SRR

(3) * (Reference, iaragrorh ez
Treat ent of Steel Parts.) - Cadmium plated p:
have a minimum plating thickness of .0003".

» Protective
& shall

(4) (Refergnce, Perégraph D=32a{1), Hotere
ing Characteristies - Sea bevel) - The carburctors shall :
maet requirements except that.at 30 to 70 per cent of
alrflow for normal rated power and speed the varistlon

in fuel/air ratio shall be plus or minus 2 per cont.

(58) (Reference, Parugrarh T=325(1), leter-
ing Cheracteristlcs, Master Carburetor) - At take-off v
power and speed, the carburstor shall contain a setting
which in the rich mixture contrel position will furnish
mixture -strengths w'thin +4 -0 pér cent of the imeranteecd
fuel consumption. y

(6) (Rofe}aﬁca,-?&r&grn;-h D-32b. (18) ;35 HEaR,

Carburetor Heat on'Test) = The complete airflow to the

* carburetor shall be heated to avoid lcing conditions on

test. Duplication of the alrplune method of adxitting
warm air shall not be attempted.

=y

ey



Spec. No. laé- C

(Reference, paragraph D-32c.
istics of Production Carburetors.){- The carburetors s

except that at 30 to 70 percent of airflow for normal rp
speed the variation in fuel/air ratic shall be plus or m

(8) (Reference, paragraph F-de.(3), Metoring Tests of
Production Carburetors.) - A procedure for air box testing production car-
buretors, :in accordance with War Department, Air Corps, Matericl Divisi
letter of April. 29, 1938, Serial No. E-57-809-16, shall be used, the
procedure being as follows: - .

Mixture readings are obtdined on the normal rate
power and speed propeiler load curve, using

lowing points; such points being subject to ciy to
agree with individual carburetor specifications:
METERING 5%
AIRFLOW | TOLRRANCE MIXTURE CORTROL POSIT
Take-off Airflow *2 % Auto.Rich Auto. Lean Fu
100% rated power airflow " n "
75 n n- n " " "
62-%/2% " " " " " % Auto. Lean
50% L4 n L " n n b L n " Full Rich
i L} " L " " "
" n x5 G " "
" " 9 L A " " i
" " i " n " "
at mineidling speed. i Musipacsons " Idle “cut-off.

In addition, carubretars designed fo
compensaticn are checi<ed at an airf
of normal rated power airflow with
the automatic rich position and rea

matic altitude
ivalent to 507
ture control in
taken at r

1E:
box pressures of 0, 4, 8, and 14 inches of Hg. less ti
atmospheric pressure.

B-26, Fuel Priming §xstem.' - Provision shall be made for pri
engine with fuel frem a separately installed priming pump and lead
piied by the airplane manufacturer and attached tc the engine prin
nection.

E-29. Coolant Pump. - The coclant pump shall be supplied
ternal spring loaded packing. Replacement of the packing is made
1y of the pump. No provision shall be made for cxternal packing

E-30; Coolant Temperature. - The cooling liquid cutlet tenper:
liguid cooled eugines shall be 121¢C, (250°F,)

£-31a(3).Bunercharger Drain Valve. - (Reference, Specification AN-0
paragraph D-31a(3).) - A gurgle pass 1 f
provigion made for automatic drainage of the induction system,

®

E-32a. Exhaust Flanges. (Reference Syecific:ticn AN-9500,
“D=32a). - Exhaust flanges and gaskats in accordance with ir

<10 =

4




Spec. .

érawing Nos. 41000 end 41580 shall be supplied,
cluded in the engine dry weight. Flanges and
with or separate from the e‘ngine, at the T=c>qu<=st c.\

&1l 'not be
.

E-36. Accessory Driven. -~ The gear ratio of o\\'h accensory
drive to the engine crarkshal ased on the lowest nommal rated
- apeed of the englne, the maxim\m permissible torque in inch-pounda
-~ for continuous operation, the maximum permieslible static torque in
inch-pounds, and the direction of rotation when looking at the cnd
of the accessory drive shaft in the engine shall be as folleows:

RATIO TORQUE RATINGS
T IN.~LBS. ROTATION

..’JCT"F-"ORY DRIVES C-"ﬁTII!UICT!S STLTIC BT 55
Starter 1.000:1 V- 16200 c [ofo]
Generator G T e d403] .~ 600 8000 €

Fuel Puwp \ J b 0;i§é4:l 2 : 25 <5 oe . f‘i‘
Vacr Pump (Rear) 150 2250 ¢ B
Veeuum Punp (Side) 1.440:1 150 2250 cC ce
Tachomoter {Two drives) 0,500:1 2+8 12,5 (o]
Propellor Governcr 0.845:1 15 150 ‘66 i

indicatcs counter-clockwise rotation.
C indicatea cloclrs'fse rotation.

E-36a. Starter. - The stertor
Type I, in accorTdance with Specificat!on ./ « The direction of
rotation when locking at the starter. dog attached to the engine ghall
be clockwise on the -51 and counter-clockwise on' the =55,

pad and drive shall

% E-36a(1) (Reference, AN—:9517, Pare' E-4b) Clearance shall be
provided as showvn on Installation Drawing Nos. 41000 and 4158C.

B-36cC. Power Take-off Drive, - A‘po'.'.'-ar take~off drive shall
not be provided Tor Griving & gear Dox ua:emblyu

E-3Ce. tore =
Provision shall hnot be made lor dr Ving gun 8yncaronizing ii

generators.

ad and Drive for Gun Synchronizer Impulse CGenora
S

F-360(1) Gun Synchronizirg Impulsc.Genorators shall not he
furnished. i

E-45s" InterchanEeabilitﬂr. & The' V-1710-51 er
built at’ asscmb y Irom e detall parts of the V-~171
vice versa, by theé substitution, addition or deleti
comuon parts that have been held to a practical miniv
co: nsurete with similaxr per!’oz-mmce and durability
direction or rotation.

g that i .
for ei%

1l o~
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F. METIODSOF SAMPLING, INSPECTION, AND TESTS

F-1. The requirements for sampling, inspection and tests shall
be as shown in Speclfication AN—9500. : :

4 G. PACKA 1ING, PACKING, AND MARKING FOR SHIPHENT.

.‘ The requirements for packaging, packing and marking for
shipment shall be as shown in. Specification AN-9500.

i o

S TG A RS

o




TENIATIEN W /96
27

.
leerromAAIE  cramRcrERYsTICs
SOy V4G 5§ T ENGINES AT A LeviL |

H9.% R L8 |

f/lﬁ[ orF
PONER

I
Sy Guamazo A | |
Uy Fust cons. onaxeay |
; L% 46/10. : '
g
ST

S

P R

Qs Gl

g oss)

; as7s]

el

AU COMS AT
Yro. anp,
L MLITERY e

=/ /¢
D

74

Z

FUEL CN5 WY LE5 /A

I

2 : !

; [57/4//»7:& L Ll

4}'/1’///}’( PE[ SSURE 1
AR, EWZ'/) FDM’/'/{’

4/.7'7(/45' 1/ -
290c0 v Hooo J3600

27000



Spec. No, 140-C

NOTE: Engine pcwer vs, exhaust back
pressure curve will be incorporated
on this rage after calibration with

. the particuler aircraft manufacturer’s
exhaust piping. Exhaust piping
‘Gesign, as well as back pressure,
affects pover veriation,

;'lu A



SPEC No 146-C

W/ THE

FiND ACTUAL HORSEPOWER
ALTITUDE,RPM,MANIFOLD
PR\SSURE AND AR INLET TEMP

¥ Pl § ALTITUDE PERTORMANCE
)

i

i
:ﬁuiil on l)"
= Fﬂlﬁlﬁrfwsﬂfa 2 FUEL C el
x y&lm(zma

:s:,-m“y&'lisi H

VESLL S Vi T
N FU - 171X T HERTER

S20-9/

e

o s -

ERATURE
e

PAGE No. 15




SPEC No. 146-C

TS ACTUAL HORSEPOWER

1M ALTH UDE,REM, MANIFOLD

@ e
TU0C. TEMBERATGRe. T, B
“oRmiLA~

12 47 0] x Vaed s acTuAL 0

APPROXWATELY 1 % COMPICTION roﬂ
PACH KT F. VANATICN FRCM T

LEVEL. PERFORMANCE

ESTINATED

1TUDE PERFORMANCE
WITHOUT —RAM.

e

ARPI_AN B

PERFORMANCE DATA

MIXTURE CONTROL AT 12
POWER UNLESS OTHER:

FUeL”

oAt

V-mo - 5/&55 (Fro)

EyS
"P0 1243 (s7ROMBCRT)
AN-VV-F-78]

FEB. S, 1942
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