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B, AR AE A SR AU BK R A, 'K b, 36 4k, SE AR
SRR, B AR B, RIS S —FEHLA, st
R, R B, Bl 58 P RMERR, BB
SR B8 P B 5 o FE SR (B ] rh U S BE R AL A B, WA AR A
b e, Wk, §=wJdt, i

J(a,—ay) = w+Ju,

J=SG"0hTE
w

£ bR, WO R TR0, &% 1 B, ERREN
B, 2 w = 0/J% = /T, {H5Z A5 2 2h , T4 47 B3 L
W M B, By 1 L 552 5 B, (B R R SR K, 7 L, R
P 25 P AR 25 Sk R 22,

BRI S Dtk , SRR Reno BB S, M W
AL T AMAMENNERE SR, HEEER0E
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MRS RE S BMNEHY, REASBRAEME
. FEBRAGE T ASERALE Sk fE , BLE Mo a5k B 4%
B, 3 HAERF s &8, FRibmzEok, CIrfMa s
&BuEES., MAFREBH, EEER, FrataeBg
AROFE, REHPUN, BaF—MHu o ERAE
BB I T 2, & BB A H. XERPHE
e, BE B IRBK R 2 A, LB TR R4, Sk RaR
ZABFENL,BHSTRETE., RAKBRTENBRE
VURBE BRI ERRRUS, KA FE, RES
BAN. HARLERASHEBE, B LOBHRE
E,—ETERMARBEENE M, —F 7R EEY
WA, AL RO Saweljow) HEERT,
R MR g, EREAZDIEENIKE, Kk, Frd
HHBHS, BAEBANEHS. MMASEEEm
Berp, F i EBISR 0.51, SEaR 0.76, $EgR - 0.90.
FEts U AE R, KHEO MR ER, BRLSE

(1) Eull. de la classe phys. Math. de 'acad. d. Scienc. de St.
Petersbourg. T. V. p. 1. und Poggd. Ann. LVII 497.
(2) Philos. Magaz. 1841. vol. XIX 8. 275 u. 1843 XX 8. 204.



54 g 2z F N

SE B, R AR R Bh, ARG 04, SR At eY JE B Bk, A RF
ZANZE. Blfn, AR EYENE, RN HEA
EH, MRAEAE T ER, REfBEE B EEHS
AL, 2 H B, RERYREERRENTYS, FHHE
WEITREE. KRB ER B EMNE, R
FEkZE, R (Hess) Hi58. SR (Bee-
querel), Jij B Baa B8 In] B A, Al— AN B R A
&34 (Comptes rendues, 1843, No. 16).
RME L3 ERREE, SR AR BRI R
RFRIETURB FEERFS. RERMEEZHE,
& BRAMMGEES, WA RRMER. RMRMER
B b A BT8R AU R R 68 B 07, R E kB ik, AL
REERE. RS8R R IS R R,
R, £ FERERER, EETEWN B ERHE
H, Ek, RITURM, EAWH, KFU EHM
kA& ,8 B RS, AL AP, — xRt
BER—. RERHEARSBEARNEY, FRBLL
8K, M, R FHIESS, RASBRR, AXs
BESRRK, HE&R, BEIEFURS W AR, &
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MieEmAREFRABER. EEBERGERDR, T2
S BEEAEE, s RO I L B, dhssFe AT, FER
BRE B BE , 6 SRR Fr e S 04 SR B, R T Bk B B
B, FEMFE, EREARESBHERT, ARIESR
8 IE TR T, MOBTRE DA &, SR MRS 09 4 BBk, FEAHK
BT B, 3 B L0 04 B O Ak VR S TR R SRR B K 2R
R IESB LT, HE S B IEE, BAKRE P8RS
BT, FEMPM, — B ESBEHR +E 69% I AR
BERAER + BBy, e, KR o, SBEE EEEHE
BmEE, RERMmEENOE SRR, SHREHNE
B L RS, —ES= Bk Eahk & W dt SRpr
Rt aB AR 1k, 5k
J=%"%

Rik. BME, REHEZEERLRSH, BETRE
BURR BRI SRAPI R A BB S B J5S, R 0T ) R 2 o L BB SRR
i A D]uSE

MER. FBHE (Peltier) MK E K, KAHE
FR& Mao Ry, B 1T B KHE, RIMAF LS
#IZRTR,
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RA—EE RN, HE R — R EeBR, Mk
ENROIRBE S & R Ly, A UL, B AE dt REFE A, BRBAAE—
BEAA q,di 693, TEMIEENRIK ¢.df (9B, SBIER
BRELSWAHH., RA4ALZHEERYEDHDY, B
B, AJ dt AL F R EA M, LR RER,

AJ =TPw + ¢4 — qa. )
B—EENOBES |, hEEMNGBRER 0, 7TEE Bt
ERENEEHS, U, AERBHKP,

iRt =1y, %PE,
J==.

RERRX (1) o, 5

¢1=q2
BN — & M Ao HEeRs IR FE SRR S e iR BE AR TH) RE
PREARPAMBI K A4S, 3 H A TERN. RN
Vg, BB BRI E S5, BHaE ey, iU, 5
FREBE S EE L, S E R EAENS, RERKNE
BB, B, R EE L, AR RN, MR
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T B A5 B SR L B
T RERR IR AR, 5 R (1) 7 (2), #S
(Bt,—Bt))J =q1—q,
B R A5 B AR, 7ER SRR B, K BB AT B
BB B, RAB R T  aFE, LR EIBER
#ihm.
Rt R, RENKELNHE,
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BE A R BE B

SR, RIS AR T R AR 3B 7 L O
Z b, Mk —EnBiEE. BENSRNRTRE TS
ZTRARAC 5., VT 1B S W RRAK W » TG SRR 2P R M
BTy, IR, S8 M T BRI T A, e e 6
ZAUR AR UM HED . BIVET ARk
EnE B .

(=) WS WE, DEARRIR. —HE®
5 L 1 kv 1 A48 5 A B8 L P, DA— BT
AHE. B my Bl mg BT REREAYREE, B r R E
my BT B 5 05 ) SR B R

$=— 'm‘lmz'

.’.2
W MIE T B P SRR R PE A B8 8 v RO MR BT EAG A4 B B

_Mmym,
& g

(68)
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(2 FER S 7670 Bk — B RN M — 2T,
PRARR AR AT R SR e 0 2 T
AMSEEBIE, RIYEEE NI LA, M E RS2,
TP ST, BRI, RS, i ER
FERRAET OB AR » B M T T BB, R4

|4 +%(Wa +W,)

MBROBE, M, V %ﬁi&%ﬁ#&#ﬂiﬁﬁb W, F1 W,
BRI, & B 2SN, S — B

WA Bt o, (Y + L ),

(2 AN, B ek LR RE Lo, T
DS sk AR e 3O, Bk, AT A sk m
BIRE AL, RS EMNA . B—HkeE 4 BMm B 1
R ITRE fR iy, B VT Ar B BB —%, DL C &
o TR A £ SIS O3 R B eI B IS 00 B RE s SRR
R ER Q B RE

—-QC=V+W,

B 1o (8l Rl S & AL AR R g R — A3 %80 @ = O, i

Y, gk,
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V=-W.,

R A F BRI TR, [FARAIHL &, AR Bl e SR,
B LT St a9 Al SE 2 B B RN, d T HEA |k
K.

(19) V8 3Re vk S8 B iS58 2 69 AT
et AR, B R Al B4 a2 2 TR A8 1k, 9%
AL TSR T M S, IR SR, VO R Ry, MR
FRRER, BB B Tk du e AMECIRE, SR B AR, Ao LA, B

1 1
V+—2—W— "YW'

SETAERG 1 AL A SR — oK A 8, S W
R e~ W R,

e — 8 15— T AT HORRESE BRI 1 M
85 BREF LD 2 B, WO FERBSE NS, — W A
PRIARIS k) D6k, RS AR B0 SR T A fikey A
ST - W,

Wik, BTRR, %% (Ampere AIBAAR
7 AR, R A7 605 I, SR e B o A L
SEMEY, TEUGE BB R,  FR M (Weber).
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BRI TR, KRV ERBER R, E_ME)
G4 S T, UM ) SR B B SEEEABH.  RAEERSRBRAS,
TR RO, RREEERS., EEEREHEO
(Neumann) 884, fhiE88 3, HFZHSERNE
RSB e, T U AREEEROEE 3, SmE
REMKEPREMGFR—B. FZEMERHHR
PA ¥ 69 B B R i, A AT 8D (Grassmann), ££#
B R E—B., ERRMESAEME
B, A MR ET S MY, AERE L, ARERB
E2RNMBE. Hib, ROEKEEHRZITRER, BA
PR, Mz B8 B 4 °T A9 i 58 2 e e

KL BAERH, AXRPOBESE, TR, B
PR E ey R P BN, BB B LR
LUR Jiaeg s dips Lo AV IR

(F) SE—RREE, FERRZE T ED, S
B, YR ER TRMRIRR. 7 d A, ARE
frity AJ di o, SABREN N o ATdb FoR, a 23

(1) Poggd. Ann. LXVII 31.
() Ann. LXIV 1.
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RURBE R, FELMHAMELM IR o SW A, {EHE
e B e 2 AJ—dt, HENNER BN, V

Rt 8 34 5B e B,
av

a AJdt=a J*W dt +J—d—dt

Bk,
1 dV

adt

J= %

BT L O, e AR RS, R B RGE

B3, ERBEHHONE, FERXBUEGER, SR
HESNETEE. REMESESHUE, B iR
W AEAE, 35 10 8 B B 0 B D o T S S » 7 AR 9.

REBENEEEBEN, E—RFMA, EEE
%, 2

__ 1 fdv, 1 Wi=Vy
/Jdt' aw dt W

s, Vi REH BB, Va £3EE e ENL.
SRl 2K H Bk B, B

/Jdt

,_V2
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5 L 4 2 2 PN

R i L— BTN, BaRM SRS
— PR BT, A — — B, B A s — B
LRI S FE P B A A R S 2 AR B %
SRERBERROODE. TS EE LN,
FEARAEY. YRR RN A, R AR
B, BALHGNS. B EEEAR, Fa & R
=7

A) R, AR, — AR T
SE B, BRI AR KA 9, SRR N
st S BB M S B 28 2, o BART— B,

do dz
a AJ = aJZW+Jdc Jdt

A,

(d(p +d:v

Fe dt

w

HkSAEmEENEER 2 EBS, 2
1 d=z

a dit’
MERRNS, RABRK n TEKE L5 EREM



64 R 2z F* %

R, ﬁnﬁﬁ%:&%ﬁ&ﬁi-ﬁ% HRE, 'ﬂé%mﬁfﬁﬁﬁp =L 1
SR6Y WM BN SR B AL no, LS BFSE R B L
nV, B VAEB KB b AR R, Prllz=V.

B i, B R B 8 2, TR B B ST AL, ME B

1 dz 1 adv 3 =

s, Vo AV, REEALRARERT S B ESANE
fr. FRBLERT—RHTRIILR, R HE e,

(k) BB, 2EBROZE TRL, B
b B 22 i TR O T 2K e A AELFE B B T AR Bl A, 87
LR FHOER RS, (U8 ANREE T 158
R, DBk R BT, Ao SRR , VTR 1S
BT AR, AR ERST SE 2 MR — R . BT
SR 69 T B M B, AT IR A9 A AR e, B 2
BEHMERREIL, LR —HMMESH, HR &
BRI, 3k B B, T B DR A 1S R 2

() ERFMEPAR dES), KL, ERFIEN,
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BEBE, 4RV E—MERFEAERSOMEER
B AL T A T AL, BRIt 5 06 i LA BT, 422 ) 463 o, 45

ATy + AyTy = BIW, + TW, +%J1J,%It£.

R—EE R 5 Wa, S W, M E, TR, W,
E Wl Fﬁ%lﬂ%m‘%ﬁ%,ﬁl Al J:I:,é.'iﬁl‘l@/b, jﬁﬂﬁm
WA J = %1;, % s

1,dV
A

Jg-———T—-
W MER—, EARBOERHY. BT
TR .
R 228} %@ﬁ:ﬂ: W, B‘J,/biﬁlﬁctﬂ,%ﬁ:
1
1=A1"';J2d—t.
Wy
B o, M ERE B TR IR, B R DAY JE ARAShy, HE8
WEREHS, E .

ERMHEHFEAGRESHY, 8 BETRE,

(1) Electrodynamishe Maassbestimmungen. 8. 7175.
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BH - WEGNBE. HBLRREREIE, R
SR S AN, DL MR o R IR B
H0ENE, BERNE Y, RERERRL, BE
H R SR ok e AR , S0 2 Tk, (LS B B
B R 400/ ER TR 58 1 K B, BB B Sk — A
B, TAERETE o LTOAERY.  7ET oo BAKS S SO0 AR o
20, THBA S R L, SREFROWE. [
R (SERER, FRERL SR, KSTRAMOER
RSN, W FAER SR A FES AR SR MRS, i
BRI B P

BB KRR, RGBT RN LY. M4
fir, K RALBE, AL, IS4 T, B —EN B
Ly e 51 5 5 B B ey PR A FE MR U5 IR 888 5 B SRR
& RAMVRAERR S0, HE A B 4 R P B e e e — B i » 2 KBS
agfLBR. R, ERREHMERNREY R, BikZ
X, MUK LR, (BESHY, RMCHFRENT
8. BRI AN LR R S Y AR,
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KHER A58 R — UL BRAN IR -— KR 09 By » D Bkt e, /N
S E e e Ay, Bk, B—ERLARE, EAER
RtgaE.  BREGRT S HMER T R FARE AT,
BeAR Z B8, 2 RS AR RS B9 R iR AR L,
RERFELEZDYIBCHAOBR.
RIEEREBRSR Mattouce) AT B
R ERR. BEBRMRICHLE dor Biblioth.
Univ. de Genive Suppl. No. 16. 1847, 15. Mai. S. 375.
E BRI 5 —1RE , LR FE BRI T T a— B L 24
HHURFIREAR , MEOLR, SiaEMEER—E,
BEAHR LR, U TR, thiEs—MRE, BUsE
RV R R AR v, S IR) £F) I SR T VR AR B e ,
B A 09 B AaIR] , — 118 T8 B G A 0 R S G A A 4,
AFRREFOABZUENRSE. BEERE2HREAE
FREGSERR, IME EH R EETE, K BRM L EE L ER
B BEIR , T LIRS BRI A A e A e . LA T B Rind

(1) Naher eingegangen bin ich auf diese Frage in dem Encyel
Werterbuch der Med icinishen Wissenschaften. Art. “Warme’’, und
in den Fortschritten der Physik in Jahre 1845, dargestellt von der
physikalischen Gesellschaft zu Berlin. S. 346.
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T TS, — BRI O T 1 T O O o 2
HATELE, —BUEERBEHRERTERRGER
AR, 38 R EAE AR TR B, AR,
HRREE. M S —me s RS e AN,
W AFB B B R R RAFR, ST LS, B
By bR RIE SRS R e B A R R, 3 E LIS
R R BRI, 5 o B R e B
B, ERRLRGE—EHE S E LR A
BAETRMNSRIE R, FERE LR REN
B, BRBRGGREIEN N EREE, RIME AT
ART.

Bafs LS80, B0T I 2 RO, AR s e
B9 EL S B R B T AL O S S R M O . R
A B TRERR A AT Sk Bk, For—b
W HER, A A ERTURE. RIFGHTIA
fB2 TRIRSR, RUIHE, R 5 2 EAMZE5E,E
Wziemg b LR LR SRR
BH MR &RymEs ETEH,
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(—) H=H. HB—E0RE,AZHMEKan
BRBOPE, ERBTUSELSMINN. RE%
TR TR R A0 B R T R — A R e,
RAEBAT S, UL,  “B Pk, 2RK,
BB AGRR AE” B HRE B AT R SR, B
UM E RIS, ST AE R R B, i
EBAEEE AP , A IR, A TES,
BETER, EERLT, ORANE, —EgENNE
BIfE, R0 B R, 2 B AR,

(D) WEH. FRIPERLGEEETR,
BRYREB AR RRE, RISHIEHE LR
B 17, MR B A FIA0 , THE  4R T JA 52 2SR BT,
MR B R, (REEMTMIS F 4 8
noRE, HHAEREE. ERMELE—E, TR
TR BB 4 S, E AT kb — R, A —

(69)
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AT LR, 41 (Newton) RRES HBFTNS
Tk B2 &0, BB S5, 3 BRI
ERNEMERER. HARAHRERY,EFZFEENGE
B LT , BRI ITREIE 22 5 BE , 45 BE I R i 5 | B Ay
508 B BE Z AT RO BR(ED &K ). SERWEE
R VARS8 B B, W AR, Bl » R TSR, R ReAE R
SE=TR4Re b, A—E), A MERET, EHFrk
B eA R, SR ERERROBE. RTRETE
fRR A, MR TRk, BETR, TR&RUBEHEL
L BSE B g B AR RE SRR » 4 28 5 1 B SBURE ey BE T AL

ARG 55 — AR AR R B A, AR T HE N SE 3, U
TR (B e AL 1 SnsE DA , PR LR 64 7 6 FT B
BFEBY R b, HARE E MM, T ARGEEE R £ A
Bl EBCEES.  RAMARMA BB, A0 B 1 A O
HRAU KRR R, U, BEBERY
EFB I, EL4 MR R FRGE R R, EEBHF N
M, RAES. EEEERN LKEEAFEREN
BB, BAEBRE—BE. E—HitRREHED
(FresfedhEs), R— My amBUR e haoEed, KF
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BREBENGNER FM, REXG—EEBH T RRATEU
%, DR URE B e B E, 3 R A s, BB HCE.
(=) #+—H. FHHEW Lipschit) ERIER
B, B RE SO EERRN, S 2 hREEREA.

WATIRE
X= +Q dz ~R%

de’
aUu dz dz
Y'ﬁ_+Rdt Pw’

dU dy
Z=—"—+P_¥ 3t Q
Kb, U BB EMEHE, PQR AT BN R B

R B B, B

x4z ydy  ,dz _dU_d .
S tio ZW‘W"E[ }

Rk, BiRE R A BB, A LR ey PRR 4%
RERBEGHR LAREREQAT, SHEIER
Gk ey ih 2, (R UOR B AR .
RBIRBEE AN EERAR, MR
B9TTHE, ARBE, #Ak ERTSOra9 B EmamEfyey. M
BRI R, RN BHRA S ), MRS, EhH
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AR, mRSEE SRR, BEEERE RN, K
BESE B &,

FRREES R, FEMR P 0 EE R

(M) HT+AH. BREIHR, LR, R
PR MR TR A S HE e e B A e s 5 JE R 4w
SR PIR TS 45 T 6, R, 502 22 546 17 (Clausius)
I B EAE 1R H— B ], 3 oy SUE BERUIE BE A
B A8 B A= PR Y SR BY Ty .

() #H=+EH. REATRERBETR AN
wEIm., 1842 R R— MM E 28R (Ueber
die Krifte der unbelebten Natur)(l) gg33C, 1845 £
FHBE R Sy H B LA B R” (Die organishe Beweg-
ung in ihrem Zusammenhange mit dem Stoffwechsel)
B9RtaR. WHMMEE (Heilbroun). H—ERTRKEILME
FRE R R B, 3 H 7 R B P e #cAk b, AR 3
HEABERR 360 XFR. MAER_HERTLE

(1) Annalen der Chemie und Pharmacie von Wéhler und
Liebig. Bd. XLII S. 233 —Beide Aufsatze Wieder abgedruckt in
“Die Mechanik der Warme’’ in gessmmelten Schriften von X. R.
Mayer Stuttgart. Cotta 1867.
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FE, BERRNME, REXRDTERERL, A
TR TR LA, R B A i e, AT B 8 R A i
REBIERED, UHREBHBANRB®RR, 1158
TrbE ek, REREMS Tait) FhwSRER, RE
ey “FhJ1 8RR (Edinburgh, 1868) gyfp S, R
A R

“RAB/ AR, BHHk (Kirchoff) 7638 Beff 2k 458
(FESRBK) ProE R RS 8 b RBIRERNRY,
B2 MR, USBTERENER. THHE
KL, B PEEMBEAFENAT, S, BHET
(Colding),ZEf B (Seguin) K (Joule), FMZ I H
TARE A4 J S — A%

“BERTUEBERE R P ER, ARIHREL
RUER  BEEAEFLFERBEEER. ABuME
RUREREMAOSEE, HFTHEEOR, BRELR
B e d, Rt e SR, TN EERE M. R, H

(1) S. meine ‘Popularen—Wissenschaftlichen Vortrige’
HeftII. S. 112. aus dem Jahre 1854. Ebbeda S. 141 (1862). Ebbenda
8. 194 (1869).
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BT, LREE, EARTE TR, MakR
BIRS LR AT, EIARAREAREE. (HBROSE, RE
BUHTBLA 00 AL, L) i BB 00 75, TR M 01T 2R
AP SR T LABE SR , S0 2 5L, 20 R B A 1 i 4.0
B, H, R ERSERN AR T, Bi
AR e A — R 69 T, S 45 R, PR
S A HE— B0 B By DA T, B e B P L — A5 DA S3 1 T
HER AR A

“HIEERORR LT, 8 RS HH%E, E2%
AR S (24 LU b B —h) , AR N AE, 5
BRI B — RO, AT L i, K B
SR, M TE . DA S AR R , M B
B AR ISR AR, WM A, RISE, REEERA
O 0 B AL 8 L, ST AT AR

“HERB AT, KW, T EE D, 8 B
BOOTH—5T R, A 8BRS, ROVEHIE, AT
A BTN S EISE 18 A0 A, BB A 7 0 ke
% 09\, RO RENE B SRR, T AEIRT B, — TR A 38 2 A
2 R R TFFIE 0 B 5 o B 7 A3 5 2, LS R 7T A e i
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BIRLE”

BEY B BB RE, B RRER, BEURNE
freek, R A m AR aRe g, HRAEMHEE
AUNIBERE E, P TS MK B R LR, E1F
E TR R S, (B A B B IR K, i TR
fERBHR R, RILT UM A, B BEE R TR,
ERBAFARBARE., HEBOREREERD
R IERE, R B E 0, AR R B 1.

EIREF B R SRR A — D R e S s I A Y
., AMTUAE KA B IR ENIRE, THU
BEAGIAS Ak 0% SR BY 7 , T S A 1k 6 SR B » R — A
BT XA R BHHIE TR A A B3

SFALARI , B: 5 v B2 B4k A B U7AE A B 7 R R SR
BrE:aa R — B &, YeER e FE LR BEE 1 [ o i #7
B, AABRENSEEERTER/OENZ—. ER
BERE b, RE CWR KA, HRANENARR,
WHWARS. Bkl S, R Z s Be—
BEEA— MR EXF R, HRERGGER
IAE, WKAEE1EEE R B0, YA B 1R R AR &8, B
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BRVMEE, THUSAFH. UERRYEMRLE,
RS HEE 7 2 N, RIEBIERN TIRA B4R
BRI, TERIBR I 60 7] 552 o, WG B SR
(Jacobi) JRM THREARE, KK HRIIA, E5
R, S8 GES, BESTIAFHOEN. RACE
SEACHE , SR MR S, — R R R B8 LS RAETE
TR L, “AZRBEAN, K3 T HEBROH
EHIEEH MW, FERITE 6 TH L, HIER
A9 AR , ol o7 82258 1 05 S5 IR B W2, T LA g
RFERBVIE,

REAFRIEH, RIE 1847 £LFRANR, BT
553, O RIE B R BIRE I 2R, SR B EEBYE
S T 5 A R, D RO bR SR 4 o R st
BEE, FILE, R B IR 2R, RRWELFT,

N BE+HAH. A SEE LT 2GRN
31 ez & BRZ AL, RELSIER B LIT R,
WATRE. RIEHERER BN ERT, BRIG AT
BEEBA, RUEFEBEEOMNEL ENQ V), E
MR R, RAREEE BRI , B R
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BAOTAT, V R EAE. R IEE R e
W&, V U W GeRnbir,  ZES, W
BE e Fie py g—M O, RIEHE P I B X, BB
EZH W, FR TG, duAd EFFsEe, (1 T
2 W (BH=AAH). FERGLSEL T RAT

H RIS, T W frtyiA s LB



