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On Operating Characteristice of Brush-Holder

By Takaichi Takemasa and Shigetar0 Kuwahara
Hitachi Laboratory and Hitachi Works, Hitachi, Ltd.

Abstract

We made an apparatus with which the state of sliding contact between brush

and commutator is measured electrically and made experiments on operating cha-

racteristics of brush-holders with it, conclusions from the experimental results

are as follows.

The degree of disturbance of sliding contact is proportional to about 1.0~1.5

times of revolution speed and inversely to about 0.5~1.0 times of the brush-pre-

ssure, moreover it is influenced by £/y/E (E : modulus of elasticity, & : modulus

of solid viscosity) and the taller the brush is, the larger, the disturbance.

The effective pressure of brush spring at the radial holder is changed by the

direction of pressure and it is proportional to the vertical force. When the pressing

position of the finger against the head of brush is moved to rotating direction from

the middle of brush top, the degree of disturbance of sliding contact is small.
When the gap between the holder case and the brush side is about 0.10~0.15

mm, the state of sliding contact is better.

The reaction holder (top bevel 0°,

leading angle 30°) is superior to the radial holder, but the higher the revolution
speed is, the difference of the both decreases.

Besides above we investigated on the vibration of brush.
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Fig. 1 Schematic Diagram of

Testing Apparatus.

(1) #FHEagg

(A) GFER  FEERIY 6 mm DfoRGE T %
AT DHEFE 200 mm OEEEHERE 7T HHEIZ B O
2RIz (Ag 90%, EEE Cu) L L. RICEHT o
PRI IPMER T2 85 mm, 38 mm o 2 f#, RISl 38mm
Ty 27 Ay FEIEAINL 9 BTh 5. OB &
LT 2/100 mm (= L7:2% SRR YL DEF EHo

SN |, p—



([ R

Hiax OBEEEERK >n T 835

720 RO OBEONIENCBLA AT < 8/100 mm =
L7co 7o lsHEiediinHRa fTRERIgE & L < S® OFH
ISR A P o B4 1,000~3,000r.p.m. O
fpE AN TR o,

(B)  fdeme  AEBECREH] & U CHEER RS
FIus7ensy —ER BRI R O AT L 7o 3OBRIERLE
TRl (Spiral spring) skixiE7 (Clock spring) %
i RN | S - g B o S R g P 3 1y l“é’}}ﬂi;ﬁ
TSI D ;d%ﬁﬁm®ﬁﬂﬁﬂ4ﬁEMﬂﬂ
Py R 2 RS L 2P B RESR L7,

(C) kil  WlFoMEE: LT NCC-259, Bkl
L LT A-B X C o4 fEa v l-Fo=FER ]
Lt 16x20x35 mm®* ¥ |+ 12.5x20x32mm"® & 2
Fai 7 V7o PRRRERER &l - & ofR]ERx 0. 13 mm
Bz Uice Bl oiuisis 3 ATcHIiT, T
GFEI A2 B foasy —EBoEERT X 2 (Aol %216
ﬂfﬁmLﬁﬁHﬂmfﬂﬁzﬁ@)WMKM%?Wﬁ

NI e {HIJ

b i 5 &
g\l\ BT
(et IRE

BRARRT
rn)  ARDER]F

BEERT

(b) BEHEIRITF

E2E B F o ¥R YV o 0 F
Flg. 2 Schematic Diagrame Showing

the Consurtction and the Setting
Method of Brushes.

M EEAC 25E Ly tHAICKBE L/b 0 (Fhic AR
LWES) 2O (b) ofn< flh a2 ol Uy FHAEICKE
BLobo (RCBBEMES) #H o, X0 EER
(X EiplFofSh iz 2@MoRlF2#8 2 B (¢) o iz
Fus7ohs, SRFa Ok m/l—o & o % s, Jil-FER
1D %A — DI DRI 1% . o—213FE L < &< il
%17,

(2) MEEEEENEEE®  Bl-HOERERERE D

B2 BUdi g 2 088 T O3 Wi~ %
(A) Hj5EEs ﬁﬂ%%ﬁﬁﬁ%ﬁﬂ%#ﬂmxﬁﬁfdwét:
HIZE 1 B < Bl —EEEE R Rl E R 2 i 212

TIEIBIRNE N T 2 HEE B O IRBI R I 2 265
BHo ZOIRBVEMROZZ2HHE L. o B BREiE

(c) 2@ORTFERAVEET

LAY ey o7 THRET 5 RIIBEHRT CTTHEEN

BREZ IR S UL Bl S ) B R S
5?”;wmb%1M%Eﬁ#H1mflwﬁ' UL
fEsE (3B 3 BB | JEEREE ORI
3206 COBMEYLLC—BHREE: 752 &
R D ABE TR D B Z OBAMEAE LT
flgfi By & WS = LS Lic, UL OWOCET % FaE)

PEREEERE B (12T X D Rb e,
1
R = I“ 10005 «vvviiiie (4)

ML I, ZAREVEROTHE, [ (IHFREEHRET D

(B) HlE LR  Si5lR7cZ LAEALT % DL
%Wmmfﬁﬁﬁ CERAL R D A Ry E 2 A U\ vy
T Do IR UEPRHER O 41 (R LR O Az gl 75122k
K4 % r@ﬁ? ﬁ%?ﬁgf*h BT 03RS & B2
B RREER T 2 o OIREIRK O G EAE) FERE D 2 &
(Z7c %, e TCIEMER 3 57001 iR 2 BT % 40
Bhh A, BEEofECIKEE 1,000r.p.m. U EOE
[BlE T 28R T b IR C HHEMAIIARER —TH 500, K
[EJfE OB S SR A (] U e\ & Rilla i OFeEE )
B 75\ s

KR RETE 500 BEWCE 238 Eib

) ' ) \ 1 . 5 ¥ ' t [ ' i i i I

BipfEEEER (ud (FIFE)

bk e 5%
ol & ; /|/ y
.
=25 R Bl §zEK 0 AEM
Bl F NCC-259 RI\FIEH  S0g/cm?

I ' r ‘¢ [} ‘V -J:T 1 4 ] 1 . 1
B

|
- » P e Aﬁw
' Lo aa
== 2

g82RE & B & 00REM

Rl F NCC-259 RI\FIED 1508/em?
EEE 0 %ok 1,000r. p. m. DBHICIT S
f‘*ﬁf%"‘"i%uwfa (L) s 0 obs

(F) iR 1,000 r.p. m. oFfH

Fig. 3 Osmllograms Showing the State of Brush
Contact at Stand Still and 1,000 r. p. m.,
Upper Stand Still. Lower 1,000 r. p. m.

95 3 [

IS\ | e



836 HE #0026 42 10 H H YA
wHIRETH S, AEB TG LEMREER R
Lot B3I I DEAGCIZIAE Y FIR X
LM e F BEOFIRIVERIBELNLh DT, T

ZTCAR Y MNT X ARHRS

DG EL ’&’F‘%’j—; T H1DHIT,

TEAEEIZ DL ”’faﬁmzu r’i‘ﬂ%@m D AIE %Ei“i
DT IRITFERIC A = Ff%‘ EZEN

\ B DIZ iﬁ'zﬂ 573N FEI[?“T' %nfﬂi\ Fowrysn (83
B) L EEEETHRTL bR T UL KB

% LB oOEEIC R ) IRBIER ZELE S E
DY 5 Cicotze XA v o 7 X HEREI T2 B
7o S i 500 e D) B EPEBICE U CIRIEREEE MK
T 50T, EEMCIIBESER 27, R LEERENIC
TARBE OB SRR D L O . o AR T I
fEEpEEREIITEETER LI, It AHIESEREIC DO

TIX4FHFE 163280 sRICEER SNV %,

(2] EEEHE

D BRI ) I BEBEE TRO L I ARICI D E
ERafro7c,

B 50 FEHIALRIF O b 82Ty Bl OFEEhE
MR HE BA L 5> T bERBYEBL
72o 1,000 r.p. m. D[EFHET 30 43EHTHE] B2 fTL
8 ErHIfr CEFI B9, XiT 1,500, 2,000, 2,500, 3,
000r.p.m. r3F 7 X 7 ICfRCEflgE % EA-& & CHl
BT, Tl ZDEE HAEEE T AKIE BEET 45 L

= L < IRENEM AR LR T OFaE R D

) ZHuh DT

—%%20%ﬁAfﬂﬁﬁhohwjﬁ{J§T; ¥ 1 Amp
PIERIE Lichy, —HoEE I EAELER ?ﬁﬂmwﬂkf
ﬂﬁl}—?lﬁﬁﬁ'}jﬂi 350, 228, 200, 150, 100 7777 60 g/cm?
1:1 ) %5 ) ‘*—%&Bﬁ“—iﬁ L.m_u
[IV] B B & X
[1] RIFoiEE
(1) FFEEAEERC BT ARFoEBE  FEEA

{%\}Jlf%bb 2 B AR an{e 7z A8 ﬁh—f"j ﬁ]lg s
— —(-
D T: A
BEER T
il
7 @
_'VM’ lllll—-— Il /)c-
4 g B3 ian s i

Fig. 4 Schmatic Diagram of Testing Apparatus.
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ance of Sliding Contact and the Revolution
Speed.
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Fig. 22 Relation between the Degree of Disturb-
ance of Sliding Contact and the Length of
the Brush at the Radial Holder (Fig.18).
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Fig. 24 Relation between the Degree of Disturb-
ance of Sliding Contact and the Pressing
Position (Acting Parallel to the Length
of the Brush) of the Pressure Finger.
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Contact and the Revolution Speed, in
the Case of the Radial Holder and the

Reaction Holder.
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Table 4 Relation between Brush Grade and S-R Curve.
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Table 5 Relation between Brush Grade and P-E Carve.
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Relation between the Regulation
of the Degree of Disturbance of
Sliding Contact and the Length
of the Brush.
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