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HERE 1 RIEZWE
A Bt
B B 4 s B
1 [E#R (Circular disk) D5
1 KR (Meter stick) M8
B 2 R RUFEER
REs B K
B B 4 e T
1 Ik £ (Vessel) V2
1 R (Vernier caliper) Vi
1 BRI (Glass plate) G9
1 K7~ (Balance) : - B2
1 s —%ka (Set of weights) W2
HEss 3 AR I
s Bt i
B B & i R
1 kR (Meter stick) M8
1 T REF (Knife edge on support) K3
1 T RE—4 (Set of weights) w2
1 K7~ (Balance) | B2
1 SR (Spring balance) B3

1 > S5y (Unknown weight) Ul
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Wbk
iRt
A
12
A
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WO gy PR 8 3R i AR Y 9
(Thread) T3
FHm i 2 SES)
AR AR
% il ]
(Car) C4
(Inclined plane with pulley) 12
(Set of weights) w2
(Meter stick) M8
(Clamp and stand) C8
(Balance) B2
(Thread) T3
BiE
Rty bR
4 T i
(Boiler) B9
(Alcohol lamp) A3
(Dipper) D2
(Thermometers) T2
(Cork) C29
(Balance) B2
(Set of weights) W2
(Tripod) TS
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1 B
1 5§
o)
RESR R
B
TRA
s 6
B =
1 EBE
1 K
1 s —t
1 W PEFT
1 ELTpcd
1 =Rz
1 wAi
K
HERsE 7
B =
1 ER C
1 BEX G

OB g W B G A

A S AP

(Calorimeter)
(Glass rod)

(Iron nails)
(Aluminum pellets)
(Lead shots)

(Towel)

RS Btk
Z3 %

(Calorimeter)
(Balance)

(Set of weights)
(Thermometer)
(Alcohol lamp)
(Tripod)

(Towel)

(Ice)

RS Rk
£ &
(Tuning fork C)
(Tuning fork G)

C1
Gl1
16
AS
L5

T4
ViR

o
Gl
B2

w2
T2
A3

T4
Il

BRZHE

)
T8

T9
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1 ke (Rubber stopper) R9
2 WkE (Rubber bands) R7
Mgl v (Rubber tube) RI10
1 &kF | (Pinch ciamp) P6
1 BB B AR R (Ia.lciggtglﬁas)s vessel with cork GI3

ks 8 ez 5t
BEAS B RE

B & A % W
1 S T (Glass block) G8
1 5 JEH (Protractor) P11
1 |m (Compass) Cl5
1 kR (Meter stick) M8
1 B (Prism) P10
) (Pin) P5
1 ES g (Ground glass plate) G10

Bk O R b

O % i w5
1 BEREAR (Glass tumbler) GI12
1 ey (Copper plate) C25
1 & i (Zinc plate) Z1

1 i (Dish) D3
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LAEn)
ot SR ok
=AU R
Tt i s ¢
i B #R
e
7k g

HEpss 10

ARG
=R
KR

LaeAi)

(Holder for electrode}
(Galvanoscope)
(Compass)

(Alcohol lamp)

(Daniell cell)

(Porous cup)

(Leclanche cell)

(Dry cell)

(Copper wire, No. 24)
(German silver wire, No. 36)
(Copper sulfate solution)
(Zinc sulfate solution)

(Sulfuric acid)

(Mercury)
RUR RS
AR R AR
Filk

(Wheatstone bridge)
(German silver wire, No. 30)
(Meter stick)

(Galvanometer)

(Dry cell)

H5
G4
C16
A3

D1

D6

c27

W3

%
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1 BIALE (Resistance, 1 ohm) R3

3m  =RESER (Copper wire, No. 30) Cc28
50 em =-BEdkTR (Iron wire, No. 30) i7

R (Connecting wire) Cc22
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T 15—l
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RS 2

KE-

T i —H
$a W A

KR
Lih (S5 ih)

Mhzah
e RALE
i

(Spring balance)

(Tripod rod)

(Meter stick)

(Set of weights, 100 g)

(Small ring)

(Wooden board, 75 cm sq.)

(Compass)

(Nails)

(Cord)

Py 25K 45 R
ISR B
i

(Balance)

(Set of weights)

(Aluminum cylinder)

(Vernier caliper)

(Beakers)

(Meter stick)

(Kerosene or gasoline)

iR
B2

w2
A4
Vi
B8

M8

K1
(G1)
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W B ORR i £ i 17
(Thread) T3
BB E R
RS BAR
H T
(Capillary tube, 1mm, dia.) C3
(Barometer) B4
(Clamp and stand) Cl1
(Mercury) M5
K
LS Bt
& T
(Boiler with extension) B1o
(Thermometers) T2
(Rubber stopper) R8
(Manometer) M4
(Barometer) B4
(Pinch clamp) P6
(Meter stick) M8
(Beaker) B8
(Alcohol lamp) A3
(Tripod) Ta
(Ice) I1
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AN

7k $R (Mercury) M5
M (Rubber tube) RI0
R 5 131
RRE R AT
= % 7" W
3 HEMK (Bottles with cork) Bl1
4  mpEst (Thermometers) T2
1 g (Watch) %!
3 zem (Evaporating dishes) D4
1 S (Test tube) Tl
1 R (Beaker) BS
i e
Bk (Ether) E4
g (Alcohol) : A2
&t (Pin) P5
i (Cotton) C31
Wha 6 5% Z AR Eh
BRRHE
& % & e
1 s (Sonometer) S5
1 Ak (Bridge) B12

1 5L (Pulley) P12
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(Pan for weights) P1
(Tuning fork C) T8
(Tuning fork G) T9
(Steel piano wire) S9
(Set of weights) W2

BB
IR Rk
i W
(Wire netting) W4
(Wooden block) w6
(Paper scale) P2
(Plane mirror) p7
(Pin) P5
(Convex lens, 15 cm. focus) C24
(Meter stick) M8
(Lamp) L1
(Holder for lens with clamp) H6
2 Bl
& RArR _
ﬁ Wk
(Dry cell) Dé
(Helix) H3
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1 TS i (Soft iron bar) S4
1 g (Compass) Cl16
1 U JE 850 (U-shaped core) U2
1 e (Electric bell) E2
L (Coil) C12
1 FRE (Push button) P13
1 TEVRT T (Model galvanometer) G3
1 W T (Horse-shoe magnet) M2
1 ARIE (Cork) C2
Tl 9 BN
HERS BB
i 7 i T A

1 BEF (Galvanometer) G2
2 Liaaegiii) (Dry cells) D6
_— Co o ey,
1 2SI AN (Bar magnet) M1
1 o3 | (Iron bar) I4
1 Fa] 4 (Commutator) Cl4
1 EETE T4, (Horse-shoe magnet) M2

Zpy SRR (Copper wire, No. 24) ca7

TR 10 1 LB A TR T Y

RRES B AR
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Gt
MRS,
SHAB R

A~

il
(Model motor)

(Dry cell)
(Compass)
(Galvanometer)
(Bar magnets)

(German-silver wire #36)

A~

e
M13
D6
C16
G2
M1
G7
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B g B R RS 1B

S e U D P o s IR

ERRSE 1 P> A
B R AR
£ % i w o
PR e (Micrometer caliper) M10
SRR (Steel balls) S7
Kk B ~ (Vessel) V2
K (Balance) B2
FE1S (Set of weights) w2
R B (Glass plate) G9
TR 2 TA4R
B8 AR
£ % & o
SR » TEEREER (Steel ball, as pendulum bob) S8
& (Watch) Wi
A (Lead shot) L5
H TR F (Clamp and stand) c9
ﬁ:ﬂt s VEHEGE A (Wooden Dall, as pendulum bob) ‘W5
X (Thread) T3
GRS 3 WS I
| e bbbt
# i w6

I HIGHERR (Hare’s apparatus) H2
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2 R

2 BER
s
i

1 Hgh

1 F51E

2 5 AT

1 k&
L

1 ilFicend

1 WIEFE

1 N

1 FIEF

1 =R

1 KHEAETHE AT

1 SmmTHRT

(Metric scales)
(Beakers)
(Alcohol)

(Kerosene)

REVRROPHR

(Brass tube for linear expansion)

(Alcohol lamp)
(Table clamps)
(Boiler)

(Rubber tube)

& B2 HRIR R

m

(Micrometer caliper)

(Thermometer,
(Meter stick)
(Barometer)

(Tripod)

B EAR

0°-110°C)

LTS

i

(Holder for mirror with clamp)

(Holder for candle with clamp)

&9
(=7 ]

M9
BS
A2

K1

T
T7
A3

C10
B9
R10
Mlb
T2
M8
B4

T5

LT
Hé

H4
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1 g
1 kR
1
gt
1 ek
S 6
K & %
2 HBRTHIT
1R
1 miEs
1 B
1 kR
L me
&
RS 7
% & %
2 et
L EBH
T
1 e

BB
(Concave mirror) C18
(Meter stick) M8
(Candle) C2
(Pin) P5
(Wooden block for pin) W6
BB B
i "
(Holder for lens with clamp) HG
(Card board screen) Cé
(Convex lens, 15 cm.) C24
(Convex lens, 5 cm.) C23
(Meter stick) M8
(Concave lens, 5 cm.) C17
(Pin) P5
R PERE R
88 Btk
HE i
(Knitting needles) K4
(Horse-shoe magnet) M2
(Bar magnet) M1
(Compass) Cle

ik



TR YR 44
1 R (Alcohol lamp) A3
1 S (Steel rod) S10
1 & (Hammer) H1
1 & (File) F2
& (Thread) T3
Y (Iron filing) 15
BEE 8 ER>an
BER BN
2 & B oD
2 BB (Dry cells) D6
1 B (Key) K2
1 sk (Voltmeter) V3
1 geEEp (Ammeter) A7
1m =1sEEsR (German silver wire #30) G6
1m —-puskfacRik {German silver wire #24) G5
1m =88k (Copper wire #30) C28
1m =5k (Iron wire #30) 17
s 9 ot
B RME
B % 3 I

1 tREseH (Voltmeter) \:]

1 T (Simple cell)
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e A A R S A A B A AR A s
1 PR (Glass tumbler for simple cell) GI12
1 ik (Copper plate) C25
1 &EhH (Zinc plate) Z1
2 TRERAC (Holder for electrode) 5
1 MR (Carbon rod) G5
1 Ay (Lead plate) L4
1 8 H (Aluminum plate) A6
1 PR B (Leclanche cell) Le
1 1B R HE (Daniell cell) D1
1 7 E, (Dry cell) D6

Bk (Sulphuric acid) S11
e (Connecting wire) C22
B> vk ' (Salt solution) S1
TRERENE R (Sodium carbonate solution) S3
K 10 B2 BB
RLs AR

K B ¥ B i
2 41 (Nails) 16
2 BB ‘ (Dry cells) D6
1 wZreg (Ammeter) A7
1 Rt (Voltmeter) V3

2 @ hH (Lead plates) L4
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bEER

A
Bitmesavs
S AR
B

(Sulphuric acid)
(Towel}

(Copper sulfate solution)

(German-silver wire ¥36)

(Connecting wire)

S11
T4
C26
G7
C22
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HEERT
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OB 4y PR OB OER i B i

il

PR3 At

TS SE B

s 1
RE28 Bt st

% i
FETG—HHL (Set of weights)
Sk (utk (Watch or stop watch)
AR (Jolly’s balance)
B e RS A4 B (Spiral spring with index)
VRS (Pan for weights)
IN (Metric scale)
K& (Wooden platform)

TR 2
B R

% &
15 B AT 4 N A (Simple Atwood’s machine)
Fik (Platforms) -
5 (Falling body)
ERES (Electromagnet)
o) (Dry cells)
it (Key)
7k SR B 2 (Mercury contact device)
$5 (Pendulum)
2] (Rings)

P1
M9
Wil

- ¥

A8
P8
F1
E3
D6
K2
M6
P3
R6

/]



B 3 R Z IR
2R BB
1 BEM M —TLAG 2 (Flask with one-hole stopper) F3
2 1 (Jar) J
1 ke (Alcohol lamp) A3
1 =Ry (Tripod) T5
1 K (Balance) B2
1 fil: 5 —fH (Set of weights) W2
2 B 3 (Thermometers) T2
1 HRF (Pinch clamp) P6
BB (Rubber tube) R10
s 4 A E R
Hees Btk
1 BT REETF (Clamp and stand) c1
1 B (Test tube) T1
1 M T (Alcohol lamp) A3
1 1B e S (Thermometer) T2
1 23 (Watch) Wi
Z B (Acetamide) Al

HERss 5 P2OER
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OB Wy ¥R OB ORR i 4T U

B &
2 kg

1

1

1

&

gL

SEIL » BEsn5u8

HEH
WA
AIE » BEWF
KR

R
R

K

TR 6

B

i

A
o
AR b 22 R
KR
e
S

IS ALY 7

o

B R AR
% w o
(Lead shots) L5
(Metal vessel, for lead shots) M7
(Card-board tube) C7
(Thermometer) T2
(Corks) C29
(Meter stick) M8
(Balance) B2
(Set of weights) w2
(Ice) Im .
BEHER
R RN
i T
(Bar magnets) M1
(Compass) Cle

(Wooden board for magnetic field) W9

(Meter stick) M8

(Soft iron bar) S4

(Iron filings) I5
FAfSR

RERR BoRP Y



B = % &
2 —FLARZE. (I-hold corks)
1 TSRS (Microscope tube)
2 T g3 (Magnifying lenses)
1 RFHizgp (Clamp and stand)
1 ¥R (Meter stick)
1 XK (BBEOBRRE (Millimeter scale for Microscope)
HEE 8 JCEERF
LS Bb B
¥ B % i
1 S B (Photometer)
1 * R (Meter ‘stick)
2 * RpF (Supports for meter stick)
5 5 (Candles)
2 KRBT MR T (Holder for candle with clamp)
FERRES 9 B
RIS R
B % i
1 R (Ammeter)
1 REREE (Voltmeter)
4 Y (Lamp sockets)
1w (Key)

S gy R OB R M B U

M e
C30

M11

M13

C11

MS

M12

o

P4

M8

S12

Cc2

H4

i

n

A7

V3

L3

K2

u
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WM’W‘MMW\/VW\ANM,

4 B (Lamp bulbs 3 volts) L2
3 8= (Dry cells) D6

PR (Connecting wire) C22

iz 10 =HRE R
RS AR
B & % fffrfﬁ #

1 EBARR (Bakelite board 14” x8”) B1
1 AR (Wood board 14" x 8" x 1/2") W10
2 MR UX201A (Radio tube, UX201A) R2
2 EHATE 4 (Radio tube socket) R1
1 BIEAR (Variablé condenser) (0-350 wuf) C21
1 BRI Rs (By-pass condenser) (0.001 uf) CI19
1 5 ik BLTR P BR (Variable resistance) (0-6) R4
1 BRI RR B (Variable coupling coils) C31
1 Th 14 (Ear phone) £l
1 5 5 2 B R R (Audio-frequency transformer) A9
1 i (Grid leak) G14
1 JERSRER (Fixed condenser 250 puf) C20
1 A MR (A battery 6 v) B5
1 B 1Lk (B battery 90 v) B6

1 C g (C battery 3 v) B7

ik
L
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PV

TP AR A BB A LT B

8w %
Al ZERER
A2 JEK
A3 RS
A4 GREEEE
AS  RRgEBL
A6 BRI

AT REH
A8 PSRN
A9 AR

Bl SEAM
B2 R7FE
B3 &%

*B4  SGUREEF
B5  A#EM
B6 B AL
B7  C {5
B8  EER
*2P A H—E

e
(Acetamide)
(Alcohol)
(Alcohol lamp)
(Aluminum cylinder)
(Aluminum pellets)
(Aluminum plate)
(Ammeter)
(Atwood’s machine)

(Audio-frequency transformer)

(Bakelite board)
(Balance)

(Balance, spring 250 g)
(Barometer)

(Battery, A 6 v)
(Battery, B 90 v)
(Battery, C 3 v)
(Beaker)

MzZWT
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B9 Rk (Boiler) 1 1
BI10  E¥E#hkaE (Boiler with extension) 1
Bll  AHYEHK (Bottle with cork) 3
BI12  ByEE (Bridge for sonometer) 1

Cl EBEiu (Calorimeter) 1

C2 (Candle) 1
3 ?ﬁé’&ﬁ 4y (Capillary tube, Boyle's law) 1
C4 AHL > ZE LA (Car for inclined plane) 1

G5 FHE(ER) (Carbon rod, electrode) 1
C6 R (Cardboard screen) 1
C7 Faig] (Cardboard tube)

cs NIRRT é?zllir;p and stand for inclineda 1

C #RkFREET (Clamp and stand for pendulum) 1
Cl0 H E&RF (Clamp, tablej 2
Gl FERFELF (Clamp and stand for test tube) 1
Cl2 R (Coil) 2
C13 '%ibﬁ%‘f&ﬁl}?\]ﬁ (Coil for model galvanometer) 1
Cl4 famps (Commutator) 1
C15 [E#H {Compass, drawing) 1
Cl6 % (Compass, magnetic) 11 1

Ci7 [UEex (Concave lens) 1



OB iy OB O i o B
g (Concave mirror)
53 e (Condenser, by pass)
iﬁ%@ﬁ (Condenser, fixed)
BETERL (Condenser, variable)
HeRi (Connecting wire)
B 6e (Convex lens, 5 cm)
thi& &E (Convex lens, 15 cm)
i e (Copfer plate, electrode)
BREESS e (Copper sulfate solution)

=g

=158 Bk
A
—HLAE
¥ i3

W] SR

B HEib
HHA
B

AN
121}/

(Copper wire #24)
(Copper wire #30)
(Cork)

(Cork, one-hole)
(Cotton)

(Coupling coil, adjustible)

(Daniell cell)
(Dipper)

(Dish)

(Dish, evaporating)
(Disk, circular)
(Dry cell)

39

2



40

S N

1
E2

E3

F4

Il

2
1'3

o1 -

G2
G3
G+
G5
G6

G3
G9
G10
G11
G12

i £

BT
w6

Aoy

%3

B A 22
TSt

iﬁ[é
B JLIR B
U

itk

RE
U
BB
=T AR
ST
AR R
IS B
B K

e 1
Selsh
IR

L T

(Ear phone)
(Electric bell)
(Electromagnet)

(Ether)

(Falling body for Atwood’s

machine)

(File)

(Flask with one-hole rubber

stopper)

(Gasoline)
(Galvanometer)
(Galvanometer, model)
(Galvanoscope)

(German silver wire #24)
(German silver wire #30)
(German silver wire #36)
(Glass block)

(Glass plate)

(Glass plate, ground)
(Glass rod)

(Glass tumbler)

AN A A A A A A A A AN A AL A AN AN NS S

11
1
1

v
v o v
v v
1
11
1
1
11



G13
Gl14

J1
J2

Kl

OB BRI EE 41
RHBEMAE (Glass vessel, long, with ’WNI
B cork and tube)
pilil (Grid leak) 1
& (Hammer)
WHECER (Hare’s apparatus) 1
8 pesR (Helix) 1
F M AT (Holder for candlewith clamp) 1
B F ~ (Holder for electrode) 2 2
H BT (vlji(;%lezl j;)rfp;ens or mirror 1 2
Jk (Ice) YAV
B M S (Inclined plane with pulley) 1

?- #

Dy BT Ak (élal_f:;,?]toeie\: é;;a 40, for model o/
273 (Iron bar) A/
& 5 (Iron filings) Y4
87 (Iron nails) VARV YA
=-pEe ik (Iron wire #30) v W
KA (Jar) 2
R KRR (Jolly’s balance) 1
PR (Kerosene) v
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K2
K3
K4

L1
L2
L3
L4
L5
L6

M1
M2
M3
M4
M5
M6

- M7

M8
M9
M10
Mi1

wh
pIps
st

A
BRI

-

@A
L
B

T RS,
BRI
BKREE

U &M Iy &
TRER

7k SRER G

&5 I, BEER LA

ZIN
R
SRR 2R
TR TS

OB gy OB O i B UE

(Key)
(Knife edge)

(Xnitting needle)

(Lamp)
(Lamp bulb)
(Lamp socket)
(Lead plate)
(Lead shots)

(Leclanche cell)

(Magnet, bar)

(Magnet, Horseshoe)
(Magnifying lens)
(Manometer)

(Mercury)

(Mercury contact device)
(Metal vessel for lead shot)
(Meter stick)

(Metric scale, 30 cm)
(Micrometer caliper)

(Microscope tube)



OB o B i BT

R

Mi12 Z2A%# o FEfM$E (Millimeter scale for
H

.

microscope)
MI13 E@hrazy (Model motor)
P1 Py (Pan for weights)
P2 R (Paper scale)
P3 12 (Pendulum)
P+ REERF (Photometer)
P5 &t (Pin)
Pe  PF (Pinch clamp)
P7 TGS (Plane mirror)
Ps 4k fEAg i 2= (Platform for Atwood’s
i machine)
P> fMILER (Porous cup for Daniell cell)
P10 BR (Prism)
P11 AR (Protractor)
P12 ik (Pulley)
P13 e (Push button)

Rl 4B =4 (Radio tube socket)
R2  SERE=H%  (Radio tube, UX201A)
R3 T2 (Resistance, 1 ohm)
R4 BEEHS (Resistance, variable)
R5 & (Ring)



R10

S10
S11
S12

T1
IEZ
T3

OB W I B Ry fi fE i
A A AR A A s RSN A8t s

BT 59
&

Mot

ik LRI
B

s

2
KA R I
gt
Witk

KTt

4R IGRR 4R
s

sk
SHEK » (ARG
SR

s

e

K RYTF

e
188 JE R
BT

(Rings for Atwood’s
machine)

(Rubber bands)

(Rubber stopper for boiler)

(Rubber stopper striking
tuning fork)

(Rubber tube)

(Salt solution)

(Scale for Jolly’s balance)
(Sodium carbonate solution)
(Soft iron rod)

(Sonometer)

(Spiral spring for Jolly’s
balance)

(Steel ball)

(Steel ball as pendulum bob)
(Steel piano wire)

(Steel rod)

(Sulfuric acid)

(Support for meter stick as
opeical bench)

(Test tube)
(Thermometer 0°-110°)

(Thread or cord)

VoAV



Vi
V2
V3

Wi
W2
W3
W4
W5
W6
W7
w8

OB BB BY AR

PAAAA A

AT {Towel)

=R (Tripod)

=R (Tripod rod)

FH%E s [WIER  (Tube for expansion, brass)
EXC (Tuning fork C)

T RG (Tuning fork G)
Fam e (Unknown weight)

U Jizgik.c (U-shaped core)

W R (Vernier caliper)

Kk B (Vessel)

REEE (Voltmeter)

ok gk (Watch or stop watch)
TEE—a (Set of weights)
HOREG (Wheatstone bridge)
RSN (Wire netting)

AR > MEHEGE  (Wooden ball as pendulum bob)

AL RS (Wooden block to support pin
&H or paper scale)

AL > ZURIEFE  (Wooden block to support 3
=%m thermometers)

AR (HE (Wooden board, force table)

[y
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LN s NN S A A

S T R 2 2 22 02 Y VAV O )

- (W’ood~en board for
WO ARBO BB hagnetic field) 1
Wwio fﬁ IR (Wooden board for radio set) 1
WM
Wil KEZ » IFERE  (Wooden platform for Jolly's I
J balance)
21 g (ERD (Zinc plate, electrode) 1 1

72 BTk S iy (Zinc sulfate solution) V4
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PR R

A | % %
“ L =T =% 2 1%
= T4 JFm
= b
H i JiE 5
i B
. B2 I
o ZTH%

o RS
A B R

+ TR
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HERE 1 Ef =R =82 i
REAS S A1)
B & £ i T
1 K R (Meter stick) M8
1 LA = fi (Right triangle) R2
B 2 TIE 2 R
REZS B4R}
B & £ i e ok
1 kR (Meter stick) M8
R <X e (Set of weights) w3
1 iR (Fulerum on support) ¥4
b7 (Thread) T3
ey KAL)
B & £ Filk T A
R (Spring balance 250 g) Bl
1 B (Graduated cylinder) G9
1 1B (Brass cylinder) Bil
1 R (Aluminum cylinder) A4
it (Thread) 3
fis (Stone lump)

s 4 PR



P e A S N S S SN N

IER » i

O

1

1 HeIGIH

4 R

1 ok i

1 LT T

1 =R
i
7k
gt

&
il

L 5

B
Wk 2
P 1
=Ry

e R

1=

[XW

MBS OB R MR kE ds

HEdy RATKRE
4 i
(Thermometer, Centigrade)
(Thermoﬁeter, Fahrenheit)
(Beaker)
(Boiler)
(Alcohol lamp)
(Tripod)
(Alcohol)
(Ice)

(Cross section paper)

R B AR

% i
(Calorimeter)
(Boiler)
(Alcohol lamp)
(Tripod)
(Thermometer)
(Spring balance)
(Alcohol)

(Graduated cylinder)

T2
B4
B9
A3

T5

I1

C16

B9
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HEs 6 - B HE
AR R
B B % n oo
1 & (Gun) Gll
1 KR (Meter stick) M8
1 EER (Watch) W1
1 e (Thermometer) Tl
Tikgss 7 MR
BE2% AL
G i % il i R
1 — MR R (Glass plate, blackened 1 side) G3
1 ZRYR B 2 KBl (Wooden blesk for glass plate) w6
1 R (Rubber band) R3
1 KR (Meter stick) M8
1 A JER (Protractor) P7
&t (Pin) P3
TS 8 RL)
RS EHPRY |
mo& % i i
2 V=i A A (Bar magnet) M1
2 TR (Horse-shoe magnet) M2

1 AER (Wooden board) w7
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~ R 2 = R

1 A (Compass) C7
1 iiside (Soft iron bar) S10
1 i 5 (Sifter for iron filings) S8

&L iy (Iron filings) 12

FERLFS 9 T2 WA
REt R
w & % m o
2 iaesyii) (Dry cell) D2
1 Ham e (Commutator) C6
1 WEEF (wlgnetic needle) M3
1 BBk (Galvanoscope) G1
10 cm HITEEESE (Glass tube, 2 cm dia.) G7
1 m (Key) K1
1m AR (Cotton covered wire) C15
1 4 s (Soft iron bar) S10
FElRss 10 ROTRME KX
LR B AR
B & % i foB

1 *R (Meter stick) M8
2 B kR (Binding post) B7
2 ML EHET (Daniell cell) D1

1 GIEEE (Ammeter) A5
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LUAAANA N AR AN A A AN AN LNAA AN,

1
1m
1m

1m

OB gy OBR B fiN KR U

REEFF
=-uR BRIk
=Rk
g
iR

AAANAS AAAAS S

(Voltmeter) Vi
(German silver wire #30) G2
(Copper wire #30) C12
(Iron wire #30) I4

(Connecting wire) C9



AAAAAA

BB

[

AN A A AN A

b B A B

CHER BNy

OB PSR B i AR e

2L
g Ui

B

R

2 ST

e

Fek SUR BE
T2 Mt SRR
WAy 2 s

e
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LS 1 i
HEds AR
¥ & % ¥ LTI
1 JEERTE NN (Single pulley) P8
1 P R2 e (Support for pulley) S17
1 SERp . (Spring balance) Bl
1 T —H (Set of weights) W3
1 KR (Meter stick) M8
# (Cord) T3
LIRSS 2 L
RES THERY
P& 4 i R
1 &% |- }—(‘B’Z (Scale on mirror) S3
1 s i (Pan for weights) P1
1 R E—pi (Set of weights) W3
1 0 A5 (Thin steel rod) S13
1 oy (Spring balance, 1 kg) B2
1 YN (Meter stick) M3
SO 3 2 I
REES R AT
1 ARIR (Wooden ball as pendulum bob) W35



SBH
RT BT

T T
iHLIE R
—ILAL
&

BIEE

th By I Bt i B 4

(Metal ball as pendulum bob)

55

gy I

M5

(Stand and clamp for pendulum) S11

(Watch)
(Meter stick)

(Thread)

BEAS BAHR
i
(Meter stick)
(Wooden block)
(Spring balance)
(Pin)
(Metric scale)

(Jar)

Res BbE R
#

(Stand and clamp)

(Thermometer)

(One-hole cork)
(Fan)

(Rubber band)

Fig
AR P

Wi
M8
T3

M9
J1

o
S12
T1
C13
F1

R3

b
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AE (Cotton) Cl4
o (Alcohol) A2
"B 6 e
RERs KAt ki
B = % . G i
1 &EMI (Metal vessel) M7
1 9B Jie s (Thermometer) T1
1 BEAR (Beaker) B4
1 i (Towel) T4
7k (Ice) I
2] (Salt) St
HEgS 7 BEE
2% R AR
¥ A& Z 4 i i
1 KR (Meter stick) M8
2 K R ¥ (Support for meter stick) S16
1 o (Candle) c2
1 g (Cardboard screen) C4
1 3B G (Convex lens) C10
1 FEAT (Holder for lens) H4
1 & RT- | (Holder for screen) H3

1 B e (Holder for candle) H2
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EiERss 8 EH TS s
RELE R i
4 % T
L) (Dry cell) D2
EoG (Key) K1
T (Push button) P9
,?K& (Compass) C7
Eo (Electric bell) E2
A (Wooden board) w8
4% (Hammer) H1
YR e (Screw driver) S6
Aty (Iron filings) 12
e G (Bell wire tacks) B5
TS 9 WEB IR M
Reds At Rt
Z4 i i

WEEe » W DIFEE (Buzzer, dissectible) Bl4
) (Dry cell D1
GH (Key) K1
o (Hammer) HI
WATER (Screw driver) S6
Te (Connecting wire) co
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L W W

i)
gl
T
2 s
HE

WO ay BR OB RR G bR U

e B bR
% m
(Dry cell)

(Lamp bulb, 2.5v)
(Key)
(Lamp socket)

(Connecting wire)

T
D2
L1

K1

(6%}



HOEL W TR OB MR ORE i -

WHE R H R

B P R R

4 i
e 2 i
TRIE S RS
Rk disE ez 30
it
SRS A BTN ) 2 B 6%
MBI 2 Sl
GILI 1R b
EEIE

i e 1
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NN~

s 1 A2 LB
B2y B A4}
B B % " G o
1 KR (Meter stick) M8
1 B (Graduated cylinder) G9
1 &5 (Spring balance) Bl
SO 2 YR L R T
BELE A B
B & A i W o
1 P s WA (Glass tube with graduation) G8
1 W (Jar) It
1 g (Spring balance) Bl
10g  $isL (Small shots) s7
1 Ujp% WHEZIE (U tube with graduation) U2
IR ER (Mercury) M4
BELR B bR}
B B £ & T
1 AR (Plane board) P5
1 & (Spring balance) Bl
1 FhiE—id (Set of weights) w3

1 *®R (Meter stick) M8



1 e

1 kR
s 5

B =

1 U

1 BT

1 TS

1 =R

1 RTEAT

1 R

TiHs

h 5o B

(Car)

REas B AR

(Bicycle)

(Meter stick)

T

(Thermometer)

BB

lallie i 7 AL

i

HE

(Beaker, 400 cc)

(Bulb with long neck)

(Alcohol lamp)

(Tripod)

(Stand and clamp)

(Graduated cy
(Alcohol)

FISATHIUE ) Z BitR

1S B Ak

(U-shaped tub

(Barometer)

linder)

i
€)

61

C3



¥

B=N
A

h 2

LT B A
7K #1

&Y
ks
AE
§ )it

¥

R fh AR 4R
(Meter stick) M8
(Funnel) F5
(Stand and clamp) S12
(Mercury) M4
MBIV Z el
RS BAAFE
i LTI
(Thermometer) T1
(Calorimeter) Cl1
(Wooden box with lid) W9
(Boiler) B9
(Tripod) TS
(Alcohol lamp) A3
{Alcohol) A2
(Cotton) Cl4
(Saw dust) S2
(Wood shavings) W4
(Feather) F2
(Straw) S15
(Silk) S9
(Wool) W10

(Paper)
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S 8 G FLIR A5 1
BAS R
# B # # @ m
1 HBars (Black cardboard box) B10
1 L (Pin-hole plate) P4
1 E A (Ground glass plate) G4
1 53 (Candle) c2
1 oy (Holder for candle) H2
1 N (Meter stick) M8
Filgss 9 RIS
RS B ARt
B B % it M R

1 Baes (Electroscope) E3
2 EHM Bk (Suspended steel ball) S14
1 D7y (Sealing wax rod) S4
1 ERTE iR (Proof plane) P6
1 PR RE s (Glass rod) G6
I ’%E‘wﬁ/ﬂ AR TIE (Me_tal sheet nailed to wood M6

A block as condenser plate)
1 A peh kA (Glass plate for condenser) G5

iRk (Flannel) F3

¥k (Silk) S9

Tikasis 10 it
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N=X
H

OBty PR OB BR i A R

i
i

# R

CRKEER

e
Ly
HER
il
A

TR 11

H=R
=,

]

R B
HeAR

HEREE /DR
HEPRHA R
BRE 2T K IR

AR R A
i

(Jar)
(Copper plate)
(Key)
(Dry cell)
(Ammeter)
(Resistance)
(Hydrometer)
(Connecting wire)
(Paraffin)
(Wax)

(Graphite, finely powdered)

s AR
m
(Cardboard tube)
(Enameled wire %20)
(Connecting wire)
(Small binding post)
(Large binding post)

(Screw with washer)

—
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da i I 2%
LRat
Mg e
KRS AR TR
]

s 12

7

(Crystal detector) C17
(Condenser) c8
(Brass strip) Bi12
(Aerial wire with insulators) Al
(Ear phone) El
iRz Mg
Be BbRY
i i

(Star and planet map)
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oy TR OB RN E I




OBy T OB R i RE %

) A B e W LT s % O

L &4
Al X
A
A3 TR

A% AT
A5 st

Bl 4%FF
B2 5P
*BS  GUIERF
B4 B
BS  E&HST
X B6 B 2GR

B7 HERRAE » /PR
B8  REiRAE o AR

BY  {hokaE

BIO  MALH
BIl  EHHIEE
* YL A A—R

(Alcohol)

(Ammeter)

(Bicycle)

(Boiler)

67
,;
" Wz meT
(Aerial wire) 4
e
(Alcohol lamp) 1 1.1
(Aluminum cylinder) 1
1 1
(Balance, spring 250g) 111
(Balance, spring 1 kg) 1
(Barometer) 11
(Beaker, 400 cc) 4 1 1
(Bell wire tack) 4
1
(Binding post, small) 2 4
(Binding post, large) 1
1 1
(Black cardboard box) 1
1

(Brass cylinder)

x W B % 2 BT B AT




C10
Cl1
cli2
C13
Cl4
C15
Clé
C17

et
RHIR

BE2RCOTIRDD

IR
3
/P
HCE
I
£
MEAE
CERER A

H

g4 1 B

i i B

(Brass strip)
(Bulb with long neck)

(Buzzer, dissectible)

(Calorimeter)
(Candle)

(Car)

(Cardboard screen)
(Cardboard tube)
(Commutator)
(Compass, magnetic)
(Condenser, 0.001 uf)
(Connecting wire)
(Convex lens)
(Copper plate)
(Copper wirce #30)
(Cork, one-lole)
(Cotton)

(Cotton covered wire)
(Cross section paper)

(Crystal detector)

1
1

2
1

1
i1

1
1
:

H
W &f
1
1



Dl

D2

El

2

G1
G2
G3
G4

G6
G7
GS8

OB BB AR kR O

{2 TR
LA

T
o

B
=

B
ME

i i
W BERT

e

LR krd
=ukaos

— T2 2 2 BT
ERH

WK AR
BB

Pedis
IR TR G EE

(Daniell cell) 2

(Dry cell) 2 4 4
(Ear phone) 1
(Electric bell) 2
(Electroscope) 1

. -
(Enameled wire #20)

(Fan) 1
(Feather) 4
(Flannel) A
(Fulcrum on support) 1
(Funnel) 1
(Galvanoscope) 1

(German silver wire #30) 4/

(Glass plate, blackened
one side)

(Glass
(Glass
(Glass
(Glass

(Glass

1
plate, ground) 1
plate, for condenser) 1
rod) 1
tube, 2 cm diameter) 10cm
tube, with graduation) 1
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G BB (Graduated cylinder)

G10 AZEinsy (Graphite, finely powdered)
G11 48 (Gun)

H1 & (Hammer)

H2 ZEpe (Holder for candle)

H3 XZBZETF (Holder for screen)

H4 FKEBRP (Hoider for lens or mirror)
H5 HH&HF (Hydrometer)

11 Vi (Ice)

I2 A (Iron filings)

I3 b (Iron nails)

14 =Eah R (Iron wire #30)

I kil (Jar)

J2 B (Jar for electroplating)
Ki 58 (Key)

L1 B (Lamp bulb, 2.5v)

L2 Vo g (Lamp socket)

v
v
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M1 PR . (Magnet, bar) 2
M2 PR (Magnet, horse-shoe) 2
M3 st (Magnetic needle) 1
M4 kR (Mereury) v
MS & Bek » /EHREEA  (Metal ball as pendulum bob) 1
M6 & B R ST AR E (Metal plate nailed to wooden 9

e R block as condenser)
M7  &JBEIL BER) (Metallic vessel, hygrometer) 1
M8 %R (Meter stick) 111
M9 R (Metric scale) 1 11
P1 i (Pan for weights) 1
P2 #ig {Paraffin) V4
P3 gt (Pins) Y%
P4 LA (Pin-hole plate) 1
P5 R (Plane board for friction) 1
Ps  ETEE (Proof plane) 1
P7 Ay EEFR (Protractor) 1
P8 I (Pulley) 1
P ¥ (Push button) 1
Rl ErE%R (Resistance) 1



S10
St

S12
S13
S14

816
S17

L1

OB o TR OBR R IR

T A = Fi
e

]
I

REE
K
SRIEST B IR
SR HEE
L (L ERFD
GHEYEED)
i

) HL.‘}\?‘&;!E‘T‘

I ICT- R AT
s
R 421 Sk (R

3,

[

1

K RETF

T

B HEEL A

(Right triangle)
(Rubber band)

(Salt)

(Saw dust)

(Scale on mirror)
(Sealing wax rod)
(Screw and washer)
(Screw driver)

(Shots for hydrometer)
(Sifter for iron filings)
(Silk)

(Soft iron rod)

(Stand and clamp for
pendulum)

(Stand and clamp for
glass tube)

(Steel rod, thin)
(Steel ball, suspended)

(Straw)

(Support for meter stick

as optical bench)
(Support for pulley)

(Thermometer, Centigrade)

v v

2 1

2



T2
T3
T4

U1
U2

Vi

Wi
W2
W3
W4
W5
Weé
W7
w8
W9
W10

OB 4 TR OB B M AE g 73

eI EE
B 0B
A
=R

U

U g » M s

NG

-

%

iR

A —HA
e

ZRER ARG
A5l
BT > AR
LR AIK
HEAR
ESEe

(Thermometer, Fahrenheit) 1

(Thread or cord) v AN
(Towel) 1
(Tripod) 1 1
(U-shaped tube) 1
(U tube with graduation) 1
(Voltmeter) 1

(Watch) 11
(Wax) v
(Set of weights) 111
(Wood shavings) V4

(Wooden ball as pendulum bob) 1

(Wooden block) 11
(Wooden board for magnetic
field)

(Wooden board for mounting 1
electric bell)

(Wooden box with lid) 1
(Wool) "4
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B oW oM op &

iR

%R

KA T %)

BT

SERF(250%0)
SEFE(—F70)

A

AR

BB (R L1 4:9)
R I

Wy 2 P S S
Y

R

IG5 )
RIS (PRI
ILEFE

TR

RS STk

SRR

Measurement and Mechanics
(Chinese steelyard)

(Meter stick)

(Balance, Power=1 kg.)

(Set of weights)

(Spring balance 250 gm.)

(Spring balance 1 kg.)

(Lever apparatus)

(Four pulleys)

(Three pendulums, Lengths=1:4:9)
(Pressure at a point in liquid)
(Transmission of pressure, Pascal’s law)
(Communicating tubes)

(Upthrust apparatus)

(Solid cylinder, Archimedes’ Principle,
and jar)

(Wooden block and sinker, Archimedes’
Principle)

(Hydrometer)

(Hydrometer jar)

(Two-limbed syphon)

(Barometer)
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HK % 15
A SR ER (TEHE)

w5

axXce

Ay
JLRE (B X AE)

pales
R ML RE B
IR R B
MR
T SR IR BE B
bia

5

%
]88 B ™ 88
B
i)
B

(Lift pump)
(Force pump)

(Large iron ball with hooks, inertia)

Sound
(Tuning fork C)
(Tuning fork C’)

(Resonance tube, open and closed pipe)

Heat

(Galileo thermometer)

(Ring and ball, expansion)
(Thermometer 0°-110° C.)

(Maximum and minimum thermometer)

(Burner)

Light

(Plane mirror)

(Concave and convex mirror)
(Double convex lens)

(Model of eye)

(Triangular prism)



B4 E B R G AR

Yl (PN (Glass plates for interference)
BB 5 Electricity and Magnetism

FR T e 20 | (Bar magnet)

il AT (Horse-shoe magnet)

&uln _ (Iron filings)

T h ks (Small rods of soft iron)

REEF (Magnetic needle)

R Rtk (Glass tube and silk)

S RS R (Vulcanite rod and fur)

ABEER (Pith balls)

B E AR (Proof plane)

e ' (Electroscope)

FhFT L (Voltaic cell)

7AER ) (Dry cells)

K2R (Decomposition of water)

el iAE (Electromagnet)

T (Electric bell)

SN |

BHER B Measurement and Mechanies

BFER {(Vernier caliper)
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B B e e

Pl piseHs (Micrometer caliper)
ek (Pulley block)

e (Wheel and axle)

il (Windlass)

I R HL (Inclined plane with car)
L FR W (B2 (Disk for centre of gravity)
| RNy 58 (Plates for centre of gravity)
FHE (Leaning tower)

(R YF (Pascal’s vases)

i JRE % (Hydraulic press)

WeEE (IR BEER D (Glass tube for Torricelli’s experiment)
7k G (Mercury trough)

W H RN (EN S (Boyle’s law apparatus, capillary)

Femik B (R (Surface tension soap film)
e b (Capillary tubes)
{egh (Stop watch)
! Sound
4 (Gun, velocity-of sound)
TR (Recording tuning fork, vibrograph)
SRR BE(T U (Brass wire helix, sound wave)

B s T (Model of larynx)
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N A A A A A A A A A AN

e
B IRERIR IR
pUoRe e
B
T v RS K iR
() Sk gk @
Wk U 8k h 3
CHE )y S
FEESBH SR ZE (IR oy B 1)

Y i

BLE G

EGE—rll

e 7 (Rumford i)

T
k2
R
W5k

Heat,

(Wet and dry bulb thermometer)
(Dew point apparatus)

(Linear expansion apparatus)

(Calorimeter)

(Pans and kilogram weights, pressure
and melting point of ice)

(Boiler with manometer, pressure and
boiling point)

(Flask and cork, pressure and boiling
point)

Light

(Refraction tank)

(Optical disk)

(Multiple reflection)

(Set of lenses)

(Photometer, Rumford)

Electricity and Magnetism
(Magnet model)
(Electrophorus)
(Suspended balls)

(Galvanometer)
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A

S S A N
R T

ER (Electric lamp)

wILEk (Ammeter)

INEE (Voltmeter)

B (Resistance box)

Hek L 2% (Rheostat)

B e Rl (Daniell cell)

g (Leclanche cell)

EREM (Bichromate cell)

HOED (Gravity cell)

5 1 4 (Magnetic effect of current)

TR ALY (Telegraph sounder)

RS (Telegraph relay)

TR (Telegraph key)
wo= W

BikR 5% Measurement and Mechanies

BRI (Differential pulley block)

B2 BERSL 2 (Models of screws)

FEHBRE (Jackscrew)

B O A (Centrifugal machine)

T ICEERS (Watt’s governor)

B2 ha (Flattening of ring)
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RENE 2 R4
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R ERE(FIEA AZE)
RAEFR
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2RI B

BRI R
BEEPR

Ba _
BE A
B I
EXAREIT)

Rt
i3 e Sl
B
KRR

(Conservation of plane of oscillation)

(Inclined plane for accelerated motion)

(Bucket and cylinder, Archimedes’
Principle) :

(Jolly balance)

(Adhesion disk, glass and water)
(Diffusion of gas)

(Specific gravity bottle)

(Sliding and rolling friction)

(Ball bearing)

(Air pump)
(Burst bladder experiment)

(Madeburg hemispheres)

Sound A
(Siren disk)

(Savart’s toothed wheels)

(Tuning forks, sympathetic vibration
and beats)

Heat

(Fire syringe)
(Heat by friction)
(Model of fire engine)
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AR
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BAEWRC)

FEBKIT IR
GRBHERTD
RN BRI

(Bar of two different metals)
(Expansion of liquids)
(Maximum density of water)

(Gas thermometer)

(Conductivity for heat by different
metals)

Light

(Colour disks)

(Total reflection)
(Spectroscope)

(Spectrum tubes Hg, He)
(Spectrum chart)
(Camera)

(Bunsen photometer)

Electricity and Magnetism
(Dip needle)

(Static machine)

(Leyden jar)

(Condenser plates)

(Biot hemispheres, Charge on surface)

(Moving coil galvanometer for demon=
stration)
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BRiRtE
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L

(Wheatstone bridge)

(*Hand dynamo 12 V. D. C)
(Electric heater)

(Edison storage battery)
(Induced current)

(Motion of conductor in magnetic field)

BN BT LB ZIH » AT D I LLIEM RS (Rectifier) {0

%

LS Atwood IGHE
R ER 2%
£
g TR
M5 I s A
B K i
K iy
TER/PAN
VAT
KPR ERGER)
2R K Bl

g

Measurement and Mechanics

(Falling bodies apparatus, Atwood’s
machine)

(Collision "balls apparatus)
(Wedge apparatus)
(Moment of inertia)
(Mach’s wave machine}
(Reaction wheel, water)
(Overshot water wheel)
(Cartesian diver)
(Vacuum gauge)

(Falling bodies tube)
(Weight of air, globe)

(Air reaction wheel)
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(Baroscope, buoyancy of air)

(Boyle’s law apparatus, adjustable U
tube)

(Compression pump)
(Aneroid barometer)
(Metronome)

(Percussion maching)

Sound

(Sonometer)

(Sound through vacuum)
(Kundt’s tube)

(Sensitive flames and mirror)

Heat

(Heat of vaporization of water)

(Iron bottic for bursting, Kxpansion
of ice)

(Non-conductivity of water apparatus)
(Hygrometer)

(Spark gap)

(Metallic thermometer)

(Household thermometer)
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Light

(Model of compound microscope)
(Model of Galileo’s telescope)
(Model of astronomical telescope)
(Stereoscope)

(Stereoscopic pictures)

(Eye-test chart)

(Newton’s rings)

(Iceland spar)

(Tourmaline tongs)

(Projection lantern)

Electricity and Magnetism
(Simple potentiometer)
(Standard cell)

(Induction coil)
(Transformer)

(Small induction motor)
(Réntgen tube)
(Fluoroscope)

(Copper voltameter)

(Tangent galvanometer)
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e R
R (Electric equivalent of heat)
e TR SRS 5 1 (Transmitter for wireless telegraphiy)
an R Uk 2% (Crystal detector)
FERE (Watt-hour meter)
B (Tube for showing fluorescencs)
2 W
Bk H& Measurement and Mechanics
BRI (Spherometer)
PUSHHS S (Projectile apparatus)
CIBUE (Reversible pendulum)
BT HERERY (Faucault’s pendulum apparatus)
IRREE W2 S (Apparatus to explain free axes)
ST (Gyroscope)
HE B LY (Precession apparatus)
R B (Adhesion plates)
BEW (Osmotic pressure)
HEHEMREF (Recording barometer)
Brt Sound
LI E TR (Doppler’s principle apparatus)

&2 48D (Concave mirrors, sound foci)
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L (Phonograph)
#ER Heat
HeTEE (Mechanical equivalent of licat)
A B IK R BALE
KRR ER

B ahRE -

iti ﬂLbi"n
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HIESE
R 6 2 BT
Nz IR
H L S SR
KA L
BUATISE

[ ENTES
i, Wit

RS R B

(Bunsen’s ice calorimeter)

(Cryophorus)

(Recording thermometer)

(Automobile engine)

Light
(Cylindrical mirror)

(Recomposition of the spectral colours)

(Reversal of the sodium line)

(Model of the terrestrial telescope)
(Quartz lens)

(Astronomical telescope)

(Compound microscope)

(Binocular)

Electricity and Magnetism
(Electric whirl)

(Pan with radioactive preparation)
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TG
MRS E

B D%k
SRR
VR
T
R AR

AR ST A

(Ionisation chamber)
(Lightning rod)

(Pole finding paper)
(Paramagnetism)
(Diamagnetism)
(Spinthariscope)
(Resonant Leyden jars)
(Radio tube)
(Photoelectric cell)

(Cathode ray tube)

(Radio receiving set with loudspeaker)
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ST

(Anvil)
(Auger bits)
(Bit brace)
(Chisel)
(Divider)
(Hand drill)
(Twist drills)
(Gages)
(Glass cutter)
(Grinder)
(Hammers)
(Plane)

(Pliers)

(Combination pliers)

(Rule)
(Saw)

(Screw die stock)

(Screw die and tap set)

(Shears)

(Soldering copper)
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b (Soldering paste)
EAHR 4 (Square)

SEeH (Vises)

P (HED (Monkey wrench)
TGRS (Pocket monkey wrench)

e AR g (Stillson’s pipe wrench)
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