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LEARN NG (BJECTI VE

1. TERMNAL LEARNNG (BIECTTVE  Gven a Jack and Heintz 300 anp generat or
assenbl y, the required conmon and special tools, test equi pnent, repair parts,
shop supplies, and TM9-2920-224-348P, per infornation contained in the
reference, repair the generator assenbly. (8.1.6)

2. BENABLING LEARN NG BJECTTMES  Qven a Jack and Heintz 300 anp generat or
assenfl y, the requi red conmon and special tools, test equi pnent, repair parts,
shop supplies, and TM9-2920- 224- 348P, per infornation contained in the
ref er ence:

a disassentl e the generator, (8.1 6a)

b. inspect the conponents of the di sassenl ed generator to determne
their suitability for reuse, (8.1. 6b)

c. test the conponents of the di sassenbl ed generator for serviceability,
(8.1. 6c)

d. repair or replace the unserviceabl e conponents as required, (8.1.6d)
e. assenbl e the generator fromserviceabl e conponents, and (8. 1. 6e)
f. test the generator on an appropriate test bench. (8. 1. 6f)
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1. OESRPION G- THE JAK AND HA NTIZ 300 AVP GENERATAR ASSEMBLY

a General Description; Smlarities and D fferences

(1) Smlarity anong nodels. Al Jack and Heintz 300 anp generators
are six-pole, six-brush units. The generator arnature i s coupl ed to the engi ne
dri ve nechani smthrough a drive shaft wth spring-loaded friction plates which
danpen and absorb sharp increases in torque fromthe engi ne drive nechani sm
Al nodel s are cool ed by constant air circulation and are equi pped wth radi o-
noi se suppressi on capacitors for protection of nearby conmuni cations equi pnent .
Al nodels are alike wth respect to output, rotation, drive nechanism and
brush arrangenent .



(2) The difference between the generator nodels is in the nethod
used to deliver cooling air to the generator. Qe nodel is equipped wth a fan
at the coomtator end, nounted on the tubul ar arnature shaft. Another nodel
consists of a basic generator housing wth neither an internal nor direct
nounted external cooling fan. The end cover has an opening for attaching a
cooling air duct, thus permtting the generator to be cool ed by a renote source
of air. The nodel G22-6F, whichis the one we'll be covering, is equi pped
wth a separate cooling fan assenbl y attached to the coomutator end of the
generator in place of aninternal fan. This fan unit is nounted inline wth
the generator and is attached to the generator housing through a fan adapter.
This nodel al so has a guard for the ground terninal .

b. Detailed Description

(1) The najor conponents of the generator are the stator assenly,
the armature, the brush hol der, the brushes, the danper nechanism the end
bell, the filter assenbly, the fan cover, and the drive shaft assenly.

(2) The stator assenbly consists of the field coils, the pol e shoes,
and the interpole coils nounted in and supported by the heavy steel cylinder
frane. The shunt field coils are held in position on the inside wall of the
frane by the pol e shoes. Each pole shoe is secured in place by four screws and
each interpole by three screws. Each pol e shoe and interpole carries four
turns of a heavy gage conductor whi ch nakes up a series field w nding.

(3) The drive shaft assenbly consists of a flexible splined shaft
and a friction danper nechanism Hexibility is obtained wth the danper
nechani smwhi ch w il absorb sharp peaks which nay occur in the drive torque.
The friction danper pressure is adj ustabl e.

(4 The arnature rotates ina pair of ball bearings. Both bearings
are seal ed and pernanent!y | ubri cat ed.

2. PRNORAES (r OPERATI ON GF THE JACK AND HE NTZ 300 AP (ENERATAR ASSEMVBLY

a The generator is nounted to a nounting pad on the engi ne by six studs
whi ch correspond to si x, keyhol e-type nounting holes in the flanged end of the
gener at or housi ng.

b. The generator drive shaft is spline coupled to the engine drive shaft
and transnits engine drive torque to both ends of the hol | ow arnat ure shaft.
The connection between the drive shaft and the arnature shaft at the drive end
isnot rigid, but through a friction danper nechanismon the drive shaft. The
connection between the drive shaft and the arnature shaft at the conmutator end
isnade quite rigid by tapered splines draan toget her.

(1) The friction danper nechanismis adjusted to allowlimted
slippage at about 20 foot-pounds. |nput torques whi ch exceed the setting of
the danper nechanismuse the length of the drive shaft as a torsion bar. The
torsion spring action absorbs shocks or sharp peaks in the drive torque, which
coul d danage the generator.



(2) The danper nechani smal so permits at |east 0.10 i nch
di spl acenent between the axis of the generator input spline and the axis of the
nal e spline on the arnature.

c. Power Generation. Wen the arnature turns, an electrical chargeis
produced as the arnmature coils cut the nagnetic lines of force around the
generator field coils. The electricity produced i s conducted fromthe arnat ure
wndings to the coomtator where it is collected by the brushes and del i vered
tothe output termnal s and the noi se suppressi on capacitors. These capacitors
nmninmze stray currents which could interfere wth conmuni cati ons equi pnent
operating wthin the vicinity of the generator.

(1) DCvoltage applied across "A' and "E' terminals on the filter
assentl y causes a current flowin the shunt w ndi ng whi ch produces a nagnetic
field wth six poles. Three north poles and three south pol es are generated by
the current flowand these pol es are positioned so that each arnature coil nust
cut six fields of alternate polarities as it nakes one revol ution.

(20 Wltage generated in each arnature coil wll thus change
pol arity six tines per revolution. The conmutator bars and brushes provide a
reversing swtch so that polarity of the generated voltage is a ways the sane
at any brush termnal. Wile alternating current is being generated in the
arnat ure wndi ngs, the swtching action of the conmutator and brushes rectifies
the generated current to a DC out put .

(3) Residual nagnetismin the pol e shoes can produce an output as
soon as the arnature begins its rotation. |If the generator output at filter
termnal "B' was connected directly tothe field excitation terminal "A™
output coul d increase to danagi ng nagnitude. The generator is al ways operated
wth an external voltage regul ator which controls excitation to the shunt
w ndi ngs.

(4 S9nce output fromthe arnature tends to i ncrease wth speed of
rotation, it is a function of the voltage regul ator to reduce excitation
curent inthe field, as necessary, to hold generator output at the rated
voltage for any output 1 oad wthin the operating range.

Nornal |y used inacircuit wth a storage battery, the generator is control | ed
to offset any | oad whi ch woul d produce a voltage drop or increase at the
battery termnal s.

d Paralel Generators. The series wndings (interpol €) provide anot her
control on generator output so that one or nore generators can be operated in
the sane circuit as this generator. @nnection to this wnding i s nade at
filter termna "D"

3. PRACTI CAL APALI GATION ON THE REPA R OF THE JAXK AND HE NIZ 300 AP
ENERATAR ASHMBLY

a (Qeaning the Generator Before D sassenbl y




(1) FHnd the procedures for cleaning the generator before
di sassenol y in TM9-2920-224- 348P. Read the procedures conpl etel y to becone
famliar wth the total task.

(2 Explaintotheinstructor the procedures for cleaning the
generator.

b. Dsassenly of the Generator Assentl y

(1) Fndthe procedures for disassendly i n TM9-2920- 224- 348P. Read
the procedures conpl etely to becone famliar wth the total task.

(2) Dsassentl e the generator.
(a) Renove the brush cover band.
(b Renove the fan, adapter, and guard.
(c) Dsassentl e the basic generator assenfl y.

1 Renove the drive shaft.

2 Test the brush springs.

3 Renove the el ectrical contact brushes.

4 Renove the arnature assenfl y.

5 Renove the el ectrical end bell.

6 Check the arnature shaft and the conmut at or.

7 Inspect the arnature.

8 Inspect the coomutator contact surface.

9 Renove the radio interference filter and housi ng as

an assentol y.
10 Inspect the generator housing.

11 Inspect the brushes and springs.

12 Inspect the generator support assenl y.
13 Check the generator drive shaft.

14 Inspect the fan housi ng.

c. Repair of Gonponent Parts




(1) FHndthe procedures for repairing the conponent parts in TM9-
2920-224- 348P. Read the procedures conpl etely to becone famliar wth the
total task.

(2 Explain or denonstrate to the instructor the procedures for
repai ring the conponent parts. Have instructor initial.

d.  Assenbly of the Generator Assenl y

(1) Fndthe procedures for the assenly of the generator assenfly
in TM9-2920- 224- 348P. Read the procedures conpl etely to becone famliar wth
the total task.

(2) Assentl e the generator assentdly.

(a) Assentle the electrical end bell.

(b) Assenble the radio interference filter.
(c) Assentl e the tube axial fan and adapter.
(d) Assentl e the arnature and brush hol ders.

(e) Assenbl e the drive shaft subassenl y and perform
adj ust nent .

Have instructor initial.

(f) Install the stator assenly.

(90 Instal the drive shaft.

(h) Qonnect the | ead termnal s.
Have instructor initial.

(i) Install the fan and adapter.

(j) Install the band assenbly and gasket .
Have instructor initial.

e. Test the Generator on the Aternator/ Generator/Regul ator/ Sarter
(AFRS Test Sand

NJE Aninstructor wll be at your test stand to provide you wth indivi dual
instructi ons and assi stance while you test your generator.

(1) Install the generator on the test stand.

(a) Position the generator on the cradle and install the
spline adapter on the generator drive shaft. Aine the spline adapter wth the
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test stand drive by noving the cradl e up or down, using the large adj usting
bolt at the bottomof the bracket. Side the generator toward the test stand
to engage the spline adapter into the test stand drive. Secure the generator
to the test stand wth the 6 nounting bol ts.

(b) @nnect cable 1511 into the positive 24 volts socket of the test
stand and to the Btermnal on the generator. Qnnect cable 1512 into the
negati ve socket of the test stand and to the Etermnal on the generator.
nnect cabl e 1535 to the cannon connector on the generator fan and to the B
and Eternminals on the generator. (nnect cable 1538 to the 0-36 MDC 20 A
power supply cannon connector of the test stand and to Aand Etermnal s on the
generator.

(2 Performthe generator output test.

NOIE The W cover nust be in the down position before the drive wil
oper at e.

(a) Mike sure the louvers are in the open position and that all five
ar inlets on the test stand are open.

(b) Turn the test stand nain power swtch to the QN position. Turn
the control power swtch, |ocated on the lower right side of the control panel,
to the ON position.

(c) Turn the WJT voltage swtch to the 24V position. The 24 vol t
| oad bus voltage green indicator light should be on at this tine.

(d) Turn the UJr ground polarity swtch to the NEGposition. The
bus groundi ng negative green indicator light should be on a this tine.

(e) Turn the drive notor rotation swtch to the GNposition. The
drive notor GNgreen indicator lignt wll start blinking.

(f) Turn the drive notor swtch to the START position. The | oad
bank fan, glycol coolant punp, and the DRV MIR | ube punp green indicator lights
should be on at this tine.

(g) Wen the drive notor green indicator light stops blinking, turn
the drive notor speed adjust until the direct drive romneter reads 3000 rpm

(h) Turn the DC pover supply swtch to the N position. S OAY
rotate the DC power supply volts adjust until the 24 volt Gar/At volts neter
reads 30 vol ts.

NJE |If the DCfield anps, as indicated on the DC power supply anps neter,
exceeds 7 anps, turn the DC power supply volts adjust down to zero, shut down
the test stand and check the field wthin the generator.

(i) Wththe 8 load steps rotary swtches in the OQF position, turn
the | oad bank control swtch to the ON position.



(j) Sowy apply a 300 anp load, utilizing the 24 volt |oad steps
rotary swtches as applicable. The anps wll be read on the 24 volt Gen/ At
anps neter. As theload is applied you wll have to readjust the volts, using
the DC pover supply volts adj ust.

1 A300 anp load at 30 volts and a reading of |ess than 7 anps
on the DC power supply anps neter indicates a serviceabl e generator.

2 If the 300 anps cannot be obtained or the field anps exceeds
7 anps, the generator nust be repaired.

(k) Sowy turn the DC power supply volts adjust dow to zero and
the DC pover supply swtch to the QF position.

(1) Return all load bank swtches to the O position.

(M  Turn the rpmdown to zero and turn the drive notor swtch to the
STQP posi ti on.

(n) Ater the blower stops, turn the control power and test stand
nai n power swtches to the GF position.

(0) Renove the generator fromthe test stand and return the cabl e
assenlies to their original |ocation.

f. Test the 300 anp solid-state regulator on the Aternator/
Generator/ Regul ator/ Sarter (A3 test stand.

(1) With a knoawn good 300 anp generator nounted on the test stand,
position the 300 anp solid-state regulator on the regul ator bracket and secure
it wth the hol ding clanp.

(2) Mke the foll owng cabl e connecti ons.

(a) @nnect cabl e assenl y 1506 to the cannon connector on the
regul ator and cannon connector exciter regulator neters on the test stand.
Gnnect the two large | eads fromcabl e 1506 to the Btermnal on the generator.
Gnnect the smal | 1ead narked ground to termnal E on the generator. (onnect
the snall lead narked Ato terminal A on the generator.

(b) Qnnect cable 1512 to termnal E on the generator and into
the negati ve socket on the test stand.

(c) @nnect cable 1505 to the cannon connector on the
regulator and into the positive 24 volts sockets.

(d) nnect cabl e 1535 to the cannon connector on the
generator fan and to termnals B and E on the generator.

(e) @nnect cabl e 48306 to one of the regul ator housing bolts
and to termnal E on the generator.



(3) PRerformthe regul ator test.

(@) Turn the test stand nai n power swtch to the ON position.
Turn the control power swtch, located on the | ower right side of the control
panel , to the ON position.

(b) Turn the WJI voltage swtch to the 24V position. The 24
volt |oad bus voltage green indicator light should be on at this tine.

(c) Turn the WJI ground pol arity swtch to the NEG position.
The bus groundi ng negative green indicator light should be on at this tine.

(d) Turn the drive notor rotation swtch to the GNposition.
The drive notor GNgreen indicator light wll start blinking.

(e) Turnthe drive notor swtch to the start position. The
| oad bank fan, glycol coolant punp, and the DRV MR | ube punp green indi cat or
lights should be on at this tine.

(f) Wen the drive notor green indicator light stops blinking,
turn the drive notor speed adjust until the direct drive rpmneter reads 3000
rpm

(g0 Wththe 8 load steps rotary swtches in the GF position,
turn the | oad bank control swtch to the ON position.

(h) Sowy apply a 300 anp load, utilizing the 24 volt |oad
steps rotary swtches as applicable. The anps wll be read on the 24 vol t
Gr/At anps neter. As you apply the load, note the voltage as indicated on
the 24 volt G/ At volts neter and the field anps as indicated on the exciter
field anps neter. The regul ator should nai ntain a mninumof 28 volts and the
field anps shoul d not exceed 7.5 anps.

(i) Shock-test the regulator by turning the | oad bank control
swtch G+ and ON  The vol tage shoul d renain the sane wth the | oad bank
control swtch OFF or (N

(j) If the test results are not wthin specifications, the
regul ator nust be repl aced.

(k) Return al |oad bank swtches to the G+ position.

(1) Turn the drive notor speed adj ust down to zero and the
drive notor swtch to STQP.

(m After the bl oner stops, turn the control power and test
stand nai n power swtches to the Q& position.

(n) Renove the regulator and generator fromthe test stand and
return the cabl e assenblies to their original |ocation.

STUENT REFERENCE
T™M 9- 2920- 224- 34&P




