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ON N"D°D°N,NfD»D°D, B D»Ne

H H 6“’%Dlﬁ’€8u%?’4t§%ﬁé%lfz§sf}4 N"BHDEN-

Underwood london

N

PeD¥:D Dub»NE 853

DYD¥% b bY:D'D 52D B NfD°D»NEDY:NDY. B-D°D¢ NEDYiNeD°DY4 Neb ¢ DUNTD, D°D»D NeN,N¢
PD¥DYiD ¢ D°DY:D, D, Underwood D3D¥%N,D¥D2NA B¢ NEPUD D¥:NeN D°D2D N,NE NeN+D°D B-N¢ b,
D¢ D¥D D3N, DY:D2D N,NE D¢ D¥Y:D»PYaNbD! B¢ NEDYDUDON, D¢ DY D»NZD+NDV4
D-D°D¢ NEPYND°DY, D DY%D D, 02D D' NfD°D»NEDYDY:D3DY: D' D D-D°DDY:De.

D'D¥:D-DYD¥DTDY:D¥NeN,NE D2ND+DYNED® DY2D°D ¢ DYD»DYDUbY2D,Ne D,
N,NfD¥DoNtD, D¥D¥D D»NEDY:DY:NN,D, Nebub:N,D° B¢ D¥s DIDUD»D°DY2D NZ
D-D°P°D°D-N1D,b°P° (D°D¥D»D NiDuN«N,D2D¥: DYD¥D NfD»Dubt B D»Ne D-D°D2D¥:D D°
NiD°NeD¥:D2, D¥N,D Dub»Dub¥:b Ne B D»Ne N...NEDDY2DUDY:D Ne N1D°NeD¥:D2 D,
NfPoNED°NPubY:D D b, N,.D")

PYP¥:D” B-D°P°D°D- D°D»D Dub¥2N,D°DYs B¢, NEDUD D¥:NeN,D°D2D»NeDuN,NeNe D2ND+D¥4NE
NED°D-DYDUNED®, NTD2DuN,D° B, DY4D°N,DUNED, D°D»D° D2DY2DuN"DY:D Dt b,

D2DY:N FN,NEPUDY:PUD! DYAN,D Dub»boD, NebubiN,D° (BDYDUN,D°D»D»D°, D°D¥%DID, b,

D' D¥%NEDYDD N... D PYNEDYD D DUNEDUD2D®).

D'NbD+D¥NE D-D°DY4DDY:D2D¥:D! Neb, NeN,Dub¥2N¢ - DD D¥DY:DuN,N€D N+DuN«DoD b1,
D¥D+NN1DYaND! D-D°DY4DY:D° D D»D, D+Dub- D°P»NZN1D°.

Doeb¥D Dub»NE 853. DiPub!N, Ne 50 DY:D¥%D NfD»NeDYiD,. D'Nebp DYiD¥D NfD»D,
NeNSPupv:b¥:Ndp. DYNEDYD D-D2D¥:D NeN,D2D¥: B"N,D°D»D Ne UnderWood.
D'D2DuDNTD°NEND°D D BYDUN...D°DY:D D-DYs. DaeDuN,D°D»D», DY:D°N,NfNED°D»NEDY2D°Ne
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PoD¥DTD° NiDUNEDY:DY4DDY: D D»D, NeD2DuN,D»D¥-DeD¥:NED N1D1Dub2p¥D3D¥: N1D2DuN.D°. B’
DD¥DYD ¢ D»>PUPCN, D2N...D¥%D D, N, N,NED°DY2N«D ¢ DY:NEN, D NEPY:D2D¥NTDY:ND! N, NfN,D»NeNE
D 'D»Ne DY4D¥D NfD»DBubt. B’ BY4D¥D NfD»Pu NfNeN,D°DY-D¥D2D»DubysN«
D2N«N+D¥:D°D¥:D°D°NDuN«N,D2DpubY2DY2NDu N"D2DubNtD°NENDD B BY:DuN...D°DY:D B -DYaN«
Poeaxon A-max DC, N...D°N€D°P°N, DuNEDY:D YDt NHDUNEN, D¥:D! DoD¥N DYANENN. ..
NeD2D»NeDuN,NeNe D¥%D°D»D NiD B D¢ D¥NeN,D¥NDY2DY:NN. .. DY4D°D3DY:D N DY.D2,
D'PYNfN,NED, DD°DID BY:D3D¥: Deeaxonb® BY:D°N...DY:D D, N,NeNe

D-D°D¢ DN Pub%:N,D¥:D2D°DY2DY:ND! D2D¥s D2NbubYs BY4D Ne€bu NEPY2N,DYANE "the System
maxonA®", D¥:bu Neb¥:D DUNEDTD°N%eD Dt DIDUD»PUD-D°. DED¥DY:NTDUD:NTD, Ne NeN D¥4D3D4
D20 D'D° BYDUN...D°DY:D D-DY4D° D¥D+D»D°D D°PuN, BY4DY-D YD IDUNN,D2DY:DY4
NeD¢DuNtD,N, D N+DuN«p°D N... N.DuN...D¥:D NibuND°D N... B¢ NEDUD DYaNf N%eDuNN,D2.
DBoeaxon motor - BY4D NEDYD2DY4D! D»D D DUNE B2 b NEPY:D, D-D2D¥D NN D2bu

D'D2D D3D°N,Dub»Dub! NeN,D¥:D3D% N.D D¢ D°. D"DY:DubY2DY:D¥: DY4DUN...D°DY:D D-DY4N«

N, D, N€PVN« Maxon D, N+D ¢ D¥:D»NED-NfDuN, NASA B2 N+D2D¥%D N... DD NeNebD NoN....
D3D¥:DViD ¢ DYD-D,N,DY%:Nd! D°PY:N,D D°D+NED°D-D D2DY:ND! BY:D°N,DUNED D°D»
DiD¢DuNTD D°P»D NeN,N< DDY:DYiD ¢ D°PY2D B, Technictime Neb¢DUNTD, D°D»NEDY2DYs D D»Ne
D'D°Ne D2ND DUD»D D»D, DY¥%DUND°D¥D»NEDDYs DY4N+DY-2DY4D2DYANN...

D¢ NEPUD DYN f N%eDuNeN,D2 D+D¥D°N«b¥:D2 UnderWood.

DYNEDUD, PYaN f N%eDuNeN,D2D° D+D¥4DN«D¥:D? (N"D°D°N,N fD»D¥4D°) B D»Ne NiD°NeD¥:D2 Ne
D°P2N p¥:D¢ D¥D D -D°D2D¥D D¥DY4 Underwood:

1. D'NcNeb¥%:D°P¥:D°D°N+DuN«N,D2DubY:DY:Ndu N"D2DubNTD°NEND°D B
PYDN...D°DY:D D-BYiN« Baeaxon A-max DC D2 D°D°DID D¥DYs DY4D¥D NfD»Dy.

2. b NfN1ib¥2D°Ne D¥%N,D Dub»bob°. DYNED, B¢ NEPYD D-D2D¥D NN D2
D Neb¢ D¥D»NED-NfNZN,KeNe NDY2D»NEDDY: D2N<NeD¥:D°D¥:D°D°N+DuNeN,D2DubY:2DY2NDu
DY.D°N,DUNED D°P»Ni¢< (B°P¥:DTD°, D' PuNEPUPD% D, N,. D) D,
DoD¥DVD ¢ D»>PPD°N,N fNZN%eD, Dy

3. B3D°DTD Nb! BYD¥D NfD»NE Neb2D»NeDuN,NeNe D°D2N,D¥:DY2DY:DY4DY-NDYL D,
pvp¥DIDN, NED°D+D¥YN,D°N,NE D¥N D Dub»NEDY:DY: DYN, D¥aNeN,D°D»NEDV:NN. .. (No
D¢ D¥DY4D¥aN%NENZ D+D°N,D°NEDUDUD® D D»D, BN, NeDuN,D, 220 B?).

4. psD°PID ND? B DUNEDTD°N,DUD»NE B D»Ne N1D°NeD¥:D2 B DY4DuPuN, Neb2D¥:D?
NeD¥:D+NeN,D2Dup¥:DY:ND! B 2D D3D°N,Dub»NE, NiND¥ D¢ DY:D-D2D¥D»NePpN,
N...Kep°P¥2D N,NE B2 N"DoD°N,NfD»D°D°N... (B+D¥:D°N+D°N...) Underwood NED°NeN< Ne
N€D°D-D»D N1D¥%NDYD, NPuN.... N...D°NED°DN,DUNED, NN, D D°D°PY:D .

5. D' DD¥DYsD ¢ D»DubN, D¢ D¥NeN,D°D2D°D, D2N...D¥%D D, N, D¢ NEDYDINED DYIDY:DYDY4D
D¥D+DuN«D¢ DUNDup¥2D B (DD Neb°) B D»Ne D¢ NEDYDINEDPYDY:D NEDYD2D°DY2D Ne
P°D¥:D»D NiDuNeN,D2D° D¥:D+D¥NEDYN DYD2 D2 NeNfN. DD, B, BYD°D¢ NED°D2D»PubY2D, Ne
D2N€D°N%Dub¥2D Ne B'D2D D3D°N,Dub»Ne (D2NED°N%eDubDY:D By D¢ D¥: NiD°NeD¥4D2D¥:D?
NeN,NEDUD»DDP, D2NED°N%DUDY:D, Dy D¢ NEDYN,D, D2 N1D°NeD¥:D2D¥:Dt NeN,NEDUD»D°D, b,
NeDYsDuN"D°DY:DY2ND! NEDUDTD, DVs).

6. D'’N< DYD¥DTDUN,Du B2D-NeN,NE D¥%D D D% D.D- DY4D¥D NfD»Dub! Ne NeD¥:D+D¥:D? P2
D D%NEDYD3INS, B Neb¢ D¥D»NED-NfNe DDYDTD°DY2N<D?
N,NeD°DY:NeD¢ DYNEN, D, NED¥:D2D YN EDY:ND! N,NfN,D»NeN€, DoP¥:N,D¥NEND? N,D°DeDIDu
D2N...D%D D, N, B2 DeD¥DY:D ¢ D»Dub°N,D°N 1D NZ.

7. D'DuN-N"NfDY:DY:NDp DY4D¥N DYNENK.

DeD°D DUDTDY:NBU D, D+Bub -D¥:D¢ D°NebY2Ndu B DUNEDTDN, DUb»D, B B»Ne N1D°Neb¥:D2.

9. BYNED, BY2Dub,NeD NED°D2DY:D¥NeN,D, DD DY:DY:D3DYs DY4D¥:D N fD»Ne
D¥NeN,D°D»NEDY2NDU D¢ NEDYD DYD»DTD°NZN, NED°D+D¥%N Nf. B’ BD¥N,D»D NiD bu BN,
D+b¥:D°N+b¥:D2? (N'D°D°N,NfD»D¥:D°) D' NENFDD N... B¢ NEDYD D-D2D¥:D D, N,Dub»bub?,
DD¥N,DNENBU B DYDUNZN, DD D, DY D¥:D+N%.D Dt DY:DuN...D°DY%:D D-DY, D, B¢ NED,
PubD3p¥: Db D, Neb ¢ NED°D2DY2D 4NN, D, D2NeNe NeD NeN,Dupv2D°
D¥NeN,D°DY2D°D2D»D D2D°DUN,NeNe, D¢ D¥ND»Du N1Dub3pvs Bubp DY:NfDIDY:DY4

o
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D2Dub-N.D, B2 B3p°NED°DY:N, D, DDY:Nd! NeDuNED2D Ne. B’ N"D°D°N,NfD»D°DN...
(B+b¥b°N+b°N...) Underwood B2« B¢ NEPYNeN,DYs DY4DubY:NDuN, B
PYDUD, NeD ¢ NED°D2DYN FNZ NeNtDubpoNf DYeD° BY:D¥:D2NfNZ.

DYNED BYaNTD D¢, NED°D+D¥N,N¢ N"DoD°N,NfD»D¥:D° (D+D¥:D°ND¥4D?) €D

D¢ P¥:DYiD¥aN%NENZ USB-DeP°D+Dub»Ne B, D¢ NEDYDINED DY4DYDYADY4D3D V4
D¥D+DuNeD ¢ DuN+DubY:D Ne D¢ D¥D DeD»NZN1D°DuN,Du DY:D¥D NfD»NE D° DYDS b,
NfNeN.D°D¥%D°D2D»D D2D°DuN,Du B¢, NEDYDNEDPYDYINF, DY2NfFDIDY:NfNZ
(NeD¥:D%N,D2DuN,NeN,D2N f NZN%NfNZ) B DYiDub¥:bY:D%: D'D°N Dbt bY4D°NEDD, NiD°Neb¥4D2.
D—b°N,ppubvs NfNeN D°DY2D°D2D»D D2D°PuN,bp N1D°NeN< B2 B DUNEDTD°N,DUb»NE D,
D2D°D»NZN+D°DuN,Bu B¢ D N.D°P¥:D Bu. B'B¥D°Ne (N"D°D°N,N fD»D°D°) YD °NiDY:DuN,
NED°D+D¥N,Nf B2 NfNeN,D°DY:D¥D2D»DubY2Dv:D¥:DYs D'D°DY4D, NEPUDTD, BY4bp. PoelN«
NfD2DUNEPUDY:N<¢, NiN,D¥: B'Ne¢ D¥NeN,D°DY2DuN,DuN-NE D’ D¥:D2D¥:D»NEDY2N«
D2ND+D¥NEDYDY, DY,D°NEDD | Underwood.

DibubN, Underwood B¢ NEDPYD D-D2D¥D D N,N+Ne D2 DN, D°D»D D, D°D¥D¥2DuNtDYLD°Ne
D¥D+NED°D+D¥%N,PoD° B¢ NEDYD, D-D2D¥:D D N,NeNe BD¥:D° NDUNENED N.D¥NED D, B-D°D2D¥D P°
Underwood D2D¥: Deb»D¥%NEPUDYNTD D, DibubN, Underwood B¢, D¥:D ¢ D°D D°DuN, DD,

PN, D¥%NENFNZ Bep°N,Dubp¥:NED NZ B2 BY:Dub D NfDY:D°NEDYD DY2D¥:D! Neb NeN,DubYibu

D¢ D% B¢ b¥DeD°D-D°N, Dub»NebYs D2D-D»D¥:DYV4D NN, DY:DDPYiNN.D, D,
D¥:D3DY:DuNN,D¥:D1oD¥NN.D . B BubN,D bY:D3 TL (TL-15, TL-30 D, N,.D".),

D¢ NED DYDPDY:NDUbYiNd! D2 Dib 'De, D¥:NDY:D¥:D2D°DYs DY4D° NeNEDUD DY-DubYs

D°D¥D»D, NiDuN«N,D2Du D2NEPUDYDUDYD |, D°D¥N,DYNEDYDN N,NEPUDNfDuN,NeNe DY-D°
D¥%N,PeNENK,D B Nebub:N,D° B DY:NeN,NEN fDYDUDY:N,D°DYsD, B¢ NEPUN+N,NfD¢DYD DoP°,
N,D°D°D BYiD, D°D°P° D»D¥:DVs, D°NTDUN,D, D»Duby2D%D°D NeD»D¥:NEPY:D BY:NbD! NEPUD-D°PC

D .b»D, b°D,N€D°D°. B’ NeBubN,Du Underwood B, ,NeD¢D¥:D»NED-NfDuN, 50DY4DYs

D°NepVD NEDY:D2D°DY2DY:NFNZ NeN D D»NEDY:NFNZ D¢ D»D°NeN D DY:Nf Neb¥s D2N«DN...
NeN,D¥NEDYDY:, ND¥D»N%eD DY:D° B D2DUNEDY:DYD! D¢ D»D°NeN.D DY2N¢« Neb¥4NeN,D°D2D»NeDuN,
70DY4DYs. D'D»D°D3D¥:D D°NEN. N,D°D°D BY:D, D°D¥DY:N+N,NENfDON,D D2DY:NBY4
NeDuN"BuDY:D NebYs DY:D¥:DDY2D¥% NfN,D2DUNEDTD B°N,NE, NiN DY NEDUDIN,D DY:D3
D+Dub-b¥:D ¢ D°NeD12D¥NeN,D, NeDubiN,D° Neb¥:D¥%N,D2DuN,NeN,D2NfBuN, NfNEDY:D2DY:NZ TL-60
(B2N+D°NENN,D Dy Nebub:N,D° B-D° 60 BY:D D2.). D¢D°PeDTDu Ne D2DY%NfN,NEDUDY.DY2DUD?
NeN,D¥%NEDYDY:N« NeDubiN,D° B, DY:DubuN,NeNe B D¥D ¢ D¥D»D¥:D N Dub»NEDY-D YD
NfDONEPUD ¢ D»PubY:D, D B2 D2D D Dl D¢ D°NED D»D»DUD»NEDY2DY: D¢ NED D2D°NE€DUDY2DY:NN. ..
NeN,D°D»NEDYNN... B¢ NENFN,NEDUD2. B-N,D% NeD Dub»D°D¥:D¥%: D' D»Ne N,D¥D3D¥s,
NiN,D¥D+N< DuNeD»D NeNDubv:N« D+NfD NfN, D2NNEPUD-D°N,NERN-N.

D¢ NEPUNN,N D¢ DY:D DoD¥:DYs NeDY-D°NEN DD, N.D¥ D2NKNEPUD -D°DY:2DY2N fNZ Nebub°N 1D NZ
PYPUD»NED-Ne DxNfD BN, B, D-D2D»DuNiNE, YD B¢ DUNEDUNEDUD -D°D2 NeD°DYiD,
NeN,D°D»NEDPY2NDPU D¢ NENFN,NERN.. D¢D°P° DIPU B DY4DubUN,NeNe NEND” D+D¥:D»Dubp
Pop¥NEPYN DD N... D2DYNFN,NePubY2DY:D N... B¢ NENfN,NEDUD?, B°D¥N,DYsNEN DN

D¢ NED DoNEPUD ¢ D»NeNZN, D2DY:N fN,NEPUDY:DY2NZNZ B, D2DY-PuN"BY:NZNZ NeN D°D»NEDY2NDU
NeN,Dub¥:pep, B'NENFD3 B° B'NENFD3Nf. DYNED¥:NN,NED°DY:NeN,D2D¥,: DY:DUDTD Nf
NeN,Dub¥:pep°DY.D, N,D°D° DIDU B-D°D¢ D¥:D»DYaNeDUN,NeNe NTDUDY2DubY:N,D¥4DYs, NeN, D4

D D¥%D+D°D2D»NebuN, NebDubN,Nf D2DuNe B, NfDNEDUD ¢ D»NeNZN, D2NeNZ

D2bY:N N, NEPUDY:DYNZNZ Bubp¥s NeN,NeNfFDON,NfNENf. DiPubN, N,D°D° DI
D¥%D3DYDUN D¢ DYANEDUDY:. D’ NTDub»D¥DYs BDY4DY:DT1DY:D¥: NeD°D°D-D°N,NE, NN DY DubD¥s
D¥D3pYeDuNeN DD D°D¥NN,NE NeD¥NeN,D°D2D»NDuN, D¢ D% D2NEDUDYDUDYD, B D 30

pviD DYNFN,. D—D°DY:D¥N1DY:NDU Neb NeN,DubYiN<. DibubN, B-D°DONEND2D°DuUN,NeKe

D¢ D¥NNEDUD NN D2D¥:DYs N NED¥DDY:NN. .. NED°NN"D,NED N, Dub»NEDYNN... N'N,D°D¥2D3 Ne
D NeD¢ D¥D»NED -D¥D2D°DY:D DubYs Neb NeNDub¥4N« Double Mapp A8. BED»NZN+Dub2p¥4D?
D-D°PY4D¥:D° B¢ NED¥D, D-D2Dub DubYs DY:DubY4DuNTHeDY:D! DODYDY4D ¢ D°DY:D Dbt Stuv.
D3D¥DYiD+D PY:D NEDYAD2D°DY:DY:D°Ne D-D°DY4D¥NTDY2D°Ne NeD NeN Dubv2D°
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D2ND ¢ D¥D»DY2DUDY:D° D2NDubYsD NEPY2D¥. B D-D2DUNN DY:D¥:D! D°DYDUNED DD °PY2N+D°D¥iD1
PP¥DYaD ¢ D°DY:D Pubt Sargent and Greenleaf. D3D¥DY:D+D DY:D NEDYD2D°DYADYAN DL
D-D°DY:D¥D° NeN,D¥% NeD NeN Dub¥sD° N,NEDYDIDY2DY:D3D¥: DD NePop®,

B Neb¢ DYD»NED -D¥:D2D°DY:D D N,NEDUN... DD¥D»DuNe D¢ DY4D-D2D¥D»NebpuN,

B Neb¢ D¥D»NED-D¥:D2D°N,NE D+D¥:D»Dubp 1 DY:b»bYs NEP°D-BY2NN...

PP¥PYiD+D DY%:D°NTD DL D’ D-D°DYip°Pu NeN,D¥D3D¥: N,D D¢ D° N,D°D°Dbu B DYDUPUN,NeNe
D2pYsN N, NEPUDY2DY:D D! B BY:N,Dub3NED, NEDY.D2D°DY:2DY:Nd! N,NED D3D3DUNE "relock"” (Ne
D°PY2D3D». - D¢ DUNEDUD-D°PONENN,NE), B°D¥:N,DNEND! B¢ NEPUD DN, D2NED°N%.D°DuN,

D¢ P¥D ¢ NN,DoD, D2NP°NENN,NE Nebub:N,,.

A

D DN, PYNEDYD°NTD. Ne D%, D NEDYD D°D2NTDuU
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