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Spectators or By-standers of Experiments

in Robert Boyle, ‘New experiments physico-mechanicals’,1660

L S

MATSUNO Osamu

Robert Boyle(1627-1691) performed a lot of experiments using the air pump he made. He
described these trials in New experiments physico-mechanicals’ (1660) with full care to make
perfectly accurate. This article extracts all sentences on spectators , by-standers and assistants
from this Boyle's Book.

In this book, he gave full details on what experiments he did, and how he carried them out.
His laboratory was crowded with many people at any time. He needed a hand of secretaries,
assistants and craftsmen with planning performing and recording. Boyle had moreover many
visitors in his laboratory almost every day. The idle rich came there to see something novel, the
scientific experiments. He didn't refuse their visiting though, because he hoped science would
become popular and spread throughout high society. He wanted to involve the upper classes in
scientific activity.

So if we would restructure these sentences on by-standers and assistants, we could understand

an atmosphere that Boyle and his friends felt.

F—U—F1anN=] - KA, ZERRY T ERT. ERNIE

Robert Boyle, Air Pump, Expeliment assistant, By-stander

1. RAIVORBRREICTEND 2TBEDER
RAINVDOREHRG R BT 2R ER OB L X5 e LR ENTW S, AR T VA,

A LARISZIIV TR S RA N TZMEARPEOHZEDMLTT, REARIEDIEE L VS NE LD

WL LI NITIZ LR L TV s RPEIIZEOIFE L IZ T AICEBRDR D 21 Tal, R

! Joseph Agassi, Who Discovered Boyles Law?, Studies in History and Philosophy of Science, No.3, 1977. 77 733/ 0 T D3I D
WTREAREE ((EREESBOIICET 5 013—F « RANVORE—I 38T - THY THDNRAINVOEIZFR U]
D —— TGEHIBRECEM S R E O REBER SN LR — b 1999 ) MR L T3,
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ez A MR E B L U TRD E T S HIERPAISEENC 3515 2 MRk O V7 72 =k
9%, KA TEEBGRLEMIC DOV TOF] ICBNT %, i aHEmc b & D < ek & jets
W72 & OERICHT BNl (acknowledgement) & ZRIZEIZEDEEA(EEE LTI TV
%o RAIVIET T THRNGGRD Tl A I aETE I Ny £ A DR RZHN TS
5, 2 OFEZFICL > TEEPOURRZIENRNES L LTE MNP ENDRRHE LR >TE T,
HRINTBRE S LT3 &, FEHEAADRALEERE ENEINTVTE, EHLDHT T ZD
HICHENTLE S °s ZENHSTOFIZNIMLED LT 22 0MELDH LWHEZFEB T
NETH-T!, TNIHY LADBZNLRIOKLFEICMA T F EREEHE REZEZ1E LRV
DD, FNTEDOLIEENEZEDIEZ LV, EWVWS0DE, Jz& Z ARG LTk TR
EMZEL &E, TOMMICKT 28 LWAIRDASNUI T WEHIZEHT EMA L5 THD %
RANVEF Tz, FATHFRE ORI U TRERIHZ T3 &id, MRBEREZAHLES L0
A2 BB R VDI REBERE L BHO TV S, [Dlz LIRAIALDEROEE - BH K
FEAEUC £ MO NDBIGREEBRZ H T E AR DX ICHEH L TWBDEINE THIC
LTEL, FREBHZSDRLTWAEELLEEBEN ST, MMOANTZBICHLTE > ERNIE
THaTezALGVALLRTNE, NADDLEEMERZAMTTERVNED, BN ERL
EDENER LI IR ELIZBDIERNVEA S, HONZDRRZEGSTDICfis T8RS, oAb
S5MRICEZT ZNZEHOZEL, INTHGEICEEN, BRORENEAICENE T LD
MO ESTNEDED

BAEDZ - BITT S VI WIS R EE 5 T LU T, RAIVERHEAIZE O & 0122E
FEICDWTHENRRIEZZT 2 DICHEY Uiz, RAIVMNT T TRIB LA ERY 2O
BT & RV EFR RO K72 U T, BICERAZRORE E L TRROBND K Sk Tz, RAINLVD
ST I RAR 2 HERNCEEIE R 5 5 A TRAIR TH - R E X T REZNGEN TS, L
MUZ I3 BICHR ENEEBER T TIEERL, BICEENESNTLESRERLZENTL
%o DEORAIVEWICHE S BT B DN K > TREEMZED ST L, BHEEONER D2
MRS BNz Lic k> T, RANVHBRUNCHPTRR RS Ao D, BIWEEIETE
BOWHEOFEADT E, METRITERBEDELTELTEDNT LE-EELH D, ThidzE
ZERPPEI 2 MO IS E), & 0 DbIIST T IV A AIROBEEM N S H S ZIEH] UK % oI
O LERETH o7z, TN LORNETH 2, RANRIERIFZLORIERICHENTE, 0k
5 7xFlz # A T b N e S92 J2ERIC JZO“C{?E*IT;{:.%E’C%%%E%H’J?%& LTRELTX
MEIMITDONT, Ui 5 SAIRIHRANRETRZ 5Tz RA VI 1660 £ I7E5UE 4G k) T, Tk

® Robert Boyle, A Preominal Essay wherein with some considerations touching Experimental Essays in General, in M.Hunter
and E.Davis ed.,7he Works of Robert Boyle, Vol.1,1999.

° Ribid., pp.10-11.

* Ibid, p.15.

° Ibid, p.26.

® Jbid, p.29.
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WUTZEBRICONT) LI LRI LIEEMR LTS, COmxid MERIEAGm) OFF i
WVWIONRZHNAT, ZTICREHEBRIZED S 5 2 THIREDNVEEZNE EALNFEREN TS
DM, ZNUIRARTICHI D THEFT ZBRDOZ RIS RO K S I L FHih 5,
RAWFE O ICRD KX S ICH LTV, EEICHU 2 KW FIRZ I 2 I XA % Dld 5
FICEDON TR EDT o LHLLDED, BHE 5IEICW AR EY) &7z dIc RT3

BH0E, HEBEORENCERT Z2EHNCHTb6NS T, &L eYEERET ST L HED
WEETH->T, ZEARATFLAZERDIF A CICTHYIMNEL DIAALTV S, BfYIE BN 5
THYNCTIZ R > R DAEBITIEC DAL ETH B 5, HIDIEH VI LETEE CTH D
REENKEL HE>T0ET D3 % FEBROBENFE T TH-> 2 E S MOV THHEEIC
R BRETHS, BANzBEIE, WOBIFEFECEDOEEDSZELTE (5 ThRINUITHA
WAV EBT D), LALLDTERTELALEDEED 52D TIEEN % THnT &icD
WTHHWAE TR, TABIDHVICI EFL WL AL, bILERSEARRKLICES>TVET
K EHBA T Nz BADBDZER L E, IERIXHELTENDHHTE, FEALREWEES
DICE SRV D TIEDOW T 2T 5 DIZH L WD HREERRD, FEDNWELHDT TR
THTZDEBOILGSTEMELIZE LES, ENTEZNZEMR L THS LS DRENTH
RDDICREEBDICERLRNTENSEDI THD, —ERTOIRBRZIF THMEL TEEs AN
DTS LIEFEERHZNE7 Y, EIMCLTEREEILTE, 3O LIIKBIODETLDRE, K
PEZ S 2 M7 > TV DL HEFICHIHICHIE TE 2 LIFRS %0, TN E &M, HH
OFICESL L TENORSEZGZ e H D P =GR KEZTkBRENTWE XS
IR 2 DRENCAIL TV DEZBET 5N TV ED, SHOHMIERERICIET IV
TEREEIITNCT EICES> TV,

2. REBRIUIRAELERBF

e Qi) WESHORERX TR ETBHICMINZ DR, 50 LDHOEEE S
EFNTVS, TNRERICFAFTL TCWEELBICOWTORABRTH S, RANVOHFRRICIIETEL
FHRFBIPTFRFEBOIBZ AN LR ThETICBIRMEINTE Iz, EAF 2ZIEaN—b - KA
BB E ST ENHERPEBRIPEMNHIMTHEIT LI D TRV EERL, RLICBITS

" Robert Boyle, The First Essay of the Unsuccessfulness of Experiments, (1661), in M. Hunter and E. Davis ed., 7he Works of
Robert Boyle, Vol.1,1999.

® Ibid, p.Al.

° [bid, p.48.

' The Second Essay of the Unsuccessfulness of Experiments, 1661, in M. Hunter and E. Davis ed., 7he Works of Robert Boyle,
Vol.1,1999,p.65.

" 1bid, p.77.

"2 Ibid,, p.82.

-181-



FRHIRLZNRAACE No.45s (2015)

PRI B TG E R & L ORFANREAL LTREINZRELZLHOTWS P, RFER
& RO %E KAV OFICBNT TRAIVOHRGEE - EEBRGtR k2 F—7 L35 (RAa
JVEIZERT) OFTEETH ST 5o T HEMNBIEEVE R EAE V) EHF VTS ' FEOTER
WRAINVOMEETHZIT A AV, V= RT7 AL E>TEHRINTVS % LHALRAIL
DEEREORIE LS T2 LTRY 2 AV DO—HOMIZ R T ERETHAS 1,
VAV EFEBIANTE D OBRTD R ANV OFRICHHR EN TV ZDIE, HREHEOFEMEZH
R B7DICRAIER CHBENICET 2 E DS N AR TH- Tz b EERHRL T
%, EBUEHMOREEMLEZIRE L COFIICEZRIZ RV, UL LRAIVAEBT 2 AITDOWN
THEOWEHEBEZZENTZTTED S F 0, RAOIVIZFERHMRO EFRO#E, & O biFEEbIckE
WHEEEINS T % K S ITfE L Tz, REARFHEENIC B REMIC ST % RkE DI Lk
WHED, FEERFEEBIOFRIESH D Ao Too RAIVIGRIEFERI T2 K & B % Tz I [AlIRE
ROERERH L7251 ZAE S L LTV e, ULHhEREIICH > RAIRIC BV TE, s e L
TOREIZ DR RNl 2 AL LD > T DE S e b, RANVIEEENRZDE DD
SN ARA BB D > Tz,

el ZIERA N, HPOEFIC L > TKUNDTTEDRED E 5 hEiERT 2 HERICDOWNTT
IENTWVD, TOMOBIRIZETEIHZS ZIC, FEH WL DILEbRNE ST, TTLAIK
WEE LTV EEZHATRTELDSEEISICTEHEEH 5, ZLTHIELOGERRIERANZBIE
FTTILZS LcidBz L, ZORMBZRINETETNEHDENE, THhlzLIETH VI T ernED
FIRELTBOTOVWERGEZRNDOTT ] P RAVKRENRBEEHNSC L eiixhh o
Teo TOMHICDNTRT 4 AV, RANWVERFROANYIOIEZE LICTSHFE TS, [V
AR IVAR—FRRKBELESHEZE <A - TY MELERD KX S ICE > T3, THLZE
HOXIEWNZLDAEETELTVEDOERIEEDE, TONBEOHFICIZT T VA, AXRA
Y, RAYVEEDHNENGHKIZAR, REZHNSENVAAZRIEBEZEDDH B AD Wiz, ZD
HEORRIRICTEDOLIFT, 25T L LEFHAE Tz T TRDOEINZZHEIVDOTEERD
W, FEHCE S TEIFR LD SN DI Telle THETEDNATLAKFICHETES7HIC, L

PEATL TOR—beRAL, NEfd TRPEOYE BUHIS (18) RA)b) s, 1989 4, FHAKL TH/3—h-
RAVOFEE] THARZRER 5 2MER  DIAREKRHERR] 2009 4, &AFKZ MEHOBEBRZEH A=k - KAL)
Aoy A3y b GO 25 24 5, 200549 H , pp.6-9.

IR TN — bR L DA & EORIRS & RO TREEOE SIS (18) R LI wiH ik, 1989 4F,
XXiV.

' RE.W.Maddison, 7%e Life of the honorable Robert Boyle, 1969, p.107.

' Marie Boase Hall, Boyle's Method of Work, Notes and Records of the Royal Society, 41, 1987.

' Steven Shapin, Pump and Circumstance: Robert Boyle's Literary Technology, Social Studies of Science, November 1984 vol.
14 no. 4. pp.481-520. S. Shapin and S. Shaffer, Leviathan and Air Pump, 1985. Steven Shapin, The House of Experiment in Sev-
enteenth Century England, /575, 79, 1988. Steven Shapin, The Invisible Technicians, American Scientist, Vol.77, 1989.

SR EGR DB SO/ TREO%ZE S8 Rl AL EORNE A, 83 LR, 1989 4F 117 X—,
Robert Boyle, The Origin of Forms and Qualities, 1666, in M. Hunter and E. Davis ed., 7he Works of Robert Boyle, Vol.1, 1999,
p.385.
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8= b - RV XU AR (1660) 1CH0F % FENIE

NEL-TW, LODIELDOHMLBANTEZENDEDICEZ L ANICL 5701, ORI H F
DICEHBENIMRICE ST, ZTNTEEBWBZ S VWS NebZ2RZIFANIS e LEL, H
DORRICVBROERZIEE S L Lk olz, (g %IdZD T L ZHEICHT 2 A7 0%
WlEEEZ TV, TREHICILBRICHD IR > TeiRD 8D &0 S BB R 7o %1 & - TREm ik
GO—MTIohotz] %

RAIEFPEIZRICHE L K BOATeBICE RO HD R TE 5 X5 ICRFi L, MOz
DEDICE TREZMATNVS, LBEUBANCBENZOH TR ERIFITEL, ThzelH&kT
DM DOWTEIEATVD, TEHEEDEE] 3R Fimkdiz FENICE DHIFTED, RA
IVOELEOHRTIEBRTIZ > THRRINIZGR L TH %, T OUTHRAIVORFHEROHWZH S 5 2 T
HERDICHREENTVS, LML TOKS GHEmNRRSICT S, FRBFRIBI 2 NI
DVTOFERDDPHENENSEEZENT WS, RAVEZD (75 T, R EOE L BRI
Z { DI L2 T U TRt 2 O < NE MR DT HICZ DE AL 2EDN T, (whose
pleasing and amazing Productions have enamour'd them of it) | & EW TV 5 M %, HERICIZB -
TORANEBDEELIEDEEL TV X5 TEMOTV S, RIKHMORrFOM-MRMMDb S T ki
Ko TREADIERAMNEZILT 22 L 2R KR TIE, HREMEMA DLV S TARBA TR
WHEESTEIN—TD—FTHEINYTDHEONTZDT, (5B TEBFHEZH TS
TL X9 (perhaps not without delight) | *'s [ U & 5 FEERICDWTIE MEEEDL¥H] TH S
NonNTHBH, ZOLICEHENAAMNVHBENZDZ R NTebld TRRATZDE Wb Lz (to
the Delight and Wonder of those that beheld it) | %, &J@EOBIIRZRIES T2 RBTIE [T 2
RPMHEATLESTH, ZORCIKHKTZLELERT > LEIMADDITIZDT, blcLich
BTSN P, MkERB LD 215 L0y %ﬁ'ﬁﬁfﬂ“(ﬁb\ﬁ_&%kbi bzl
I THELIENDANZEE (Tand others) &HBBNICE W] “ B RBEICKMRA TSR
REFRTIALTZE ZITE, DELEDVEIIOXNHICHEDNUDHEAKRT ENRE DDA TV
NoleDT, HLIiKE->T TESFLTETRINZA BN ah>Tz) LEEESbhTLESR Y,
RO HERN BB AR KR LTcb ., ZTOHRBITWT N2 DR - T iliihD RN 28
el ehbolce LOLDELMELICESALESE LA ST Dh, ThE b UMNEIHL

!9 REW. Maddison, 7he Life of the honorable Robert Boyle, 1969, p.107.

20 FREEIGR TTEAH L E o) TR¥O%E BIME8 KAV T & E Okt AU, SHH MR, 1989 4, 12 X—3,
MY 2 =Rl TRAVER) 555 %&, 289 X—, RICHOALHEAT, SETELTREIRMLICD RFE LD LELK,
H 53T DI FOREAMEZ 5 E CHDBBAENEN o TeD TR, Kt 0% NERRDO DI Z DY AT LEED
NE L7z, (whose pleasing and amazing Productions have enamour'd them of it.) |

YA b, 126 N—Y, MY AR, 395 R—,

P RIAIERIGR MBE (b ) THFOCEA R PR, WTHEEHHET], 1963 45, 110 X—, MY Z—fi TRA )LV
B2, 311 %=,

B L, 133 X—=Y, MAYE—)R, 410 X—,

S L, 168 X—Y, MY Z—fR, 431 R—,

P L, 145 N—Y, MY AR, 411 =Y,
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TERNWLECTEIEESRWVWEAS ERSEAT, DELOELERZMELENLD, Lith b
FDICAKHICE ZDREDENZIAATED T, U EWVEREZRWVIADIZDICE ST, 89,
FEALENTERL BB ECAESEXIESbNTLES 2] %,

VAV ET, RANVOMENEBOEIC K> TETEN e 2iEHLIES AT, KA
DEBRICHED S W T bIc DV TIE, 1600 HRICH T 5 EEFER 2D XROF T (RAK
Wl & L TibN st >z E3iIAL TW5, KAV ERICHBERICE S T0nEEZED
FES RERFMHAANOIES LK, BEOEIEVEDERGZEIN TV ZEVSDONY AV DIT
WTHB T,

TOHDHBRITOWVT, TTIIFRDEINTWVAE Lz E LICKRIEL TH KD, TEHEEED
IR 1S3y oA EUDMERIT 5 & 5 Rz RBIOEE, EROGIFICRZPFRHEHADSS
FOMNRHENTWVS, @flizz TALEE] ORBZL TS EE, TZN2itiHlicd & THWK
DLICEE, KOFRXTENTDOEDRE o, ETANB LI EZDRE, ANIMUHEINTHIZL
DOEREZMI=DEN, HEhSiREZ Nz DT> TE A% T4 (ignorant Maid) HVANSE
WKEZOMaEIIRZERoTREZL, BIFOHRICKDIAATLE 57z ZDIENNA WA
NEEH>T, TOTETLICEAEZBLTLESRDT, B LEITORBEFIITT ZDEROMES
ETHWIT5C&iclizl % UNEEZTICHBEINTVEDIET S LB 5 ORHEZT T
F70 IR NICEBREZRMGE S 8725 AT, TOBROEERSDISEE LITHA LT
BEHE N OD DB, WYIDOEBFRNZRHRNZERTIE, RAVZEMCHTE > TELTB WV
PEEEMNE D » OFZREZ X4, WMROKETERS XS IR LIz, (HEOHED DOV TZEDH
KA Z I V0o Te e &, RAVIE TZ2OMNEEIE T NCHEINTcDIEENR N OZRTEA
CUZRBCATD o) EENTWD, 2O/, EHIZRAIVOIFEREBDICEITL TV E(E
FHTERTNIT S VIBIIIIH T ARV, Lhd 11 HDYIETAIC) ZnzliESEizdb L,
HRF ¥ DWENE 5 TH > oM DOV TIERIOIREZZ D F EFAICHE TS P, Thiidh]
IZ, WKZZRFEE BTz LICHKRD K2 TME Lz L i, T LT TR, blkl%
B33 72bIciE> T0BAE (neither I, nor one that I imploy'd to assist me) Z 54 { JEA
HTThnT LGN DWVe) EHNTED *, HERERPPFICK > TEHEREE NIz LTV 5,

RAIEEERD K 5§ Z2IERICEIAT 2 T LICRARBROITEZL > TWe, ZTD®D, SHDY
MR TR ETBHICODPNIZNK S BEBEO IR OVTE THIIAA TV S, TDFER,
RANVABOEREZBZ TTNEDHEBNB T RbN M2 HET 2 TR0 2RI T ick->
oo T7REAG) (1660) ICIXRERBFORBN 2 ADBET 250RA R AV DIZ D E DL &
DELLFTENTVD, ZNSOFMREFHMERT L, BZRY T2l RAIVORBRENEA

A B, 180 =Y, MY E—RR, 441 R—,

“" Steven Shapin, The House of Experiment in Seventeenth Century England, 575, 79, 1988, 395.
*RiiE, SPREER DA & ORI, 155 X—Y, M.V R—RR, 420 R—,

2 WiE, KIAERER MERRE2E]), 51 X—Y, MY Z—hR, 255 X—3,

ORHE, FREEEER AL EORE), 169 X—Y, M.V Z—H, 432 =Y,
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TR— b « R T2e5UE AR (1660) 1351 B KB A

BHEHATE I TbNleh ZHHlTE %,

3. KAV TERIERER] O (1) #EHERERZLIOD
PURTIE M2Ekidaim) (1660) 130 % EERBYTF & BT 2 NI DWW T ORlih 2 B & i il

LT R 2 M5 %, PDFLLTcT — 20 5 4@ 2 MR 9 2 O[22 L TR DF—T —

RZFRL TH L KREDRX—TFHIE M. Hunter and E. Davis ed., The Works of Robert Boyle, Vol. 1,

1999 1c &%

(D TEAME T EDENMC, DI LOIREDDIC, 2o/ 0&DDORBICTONTT HHD
TRdExd 204N, MAICHORFEFTLE 728D (but even to read over my self what I dic-
tated to others) ZaidRd & XAL DM LLEDE LIz, (p.145)

(2) THER10 RODWAIZL ] (SN TZMNTHOEZBENHLTHS), ALA5%
{ZEI0nbELY—NIcAND L, Ry TZE1FT 5% (the Pumper) A2z iBW0 LI
CHBETH20M, TORTRMTO DI TVEHR L], (p .187)

(3) THBR 11 k] TFIRERLZNZHAC TR T 28N THE (the Pumper) IHRLE Lz,
(p.186)

(4) T98% 17 PUFUE TR TEZEIEL TV SHIC (we caus'd him manage'd the Pump)
LW ERYTRZEMNT LS I RZLE Lz, (p.193)

(5) MEER 20 KHDIETH LTHENTH S LT Y 2 — X —HEA (a skilful Pewterer) I (Z
DENNC DEREVES 72D TT), BIULEBOHRTY =X Z > TLoMDRZESETNT
EHWVE LTz, (p.207)

(6) EER 24 JWWOIEMR] : TZNET AR T ZEHHLTVS#H (the Pumper) Mg > b <
ONRT, DILEBbAGE AT LTERDOTRY I ZIEH D TI N, (p.222)

(7) T9Bx26 50 T):THFDOS>H5D0L DM (one of the Assistants) FHAHICSE EFTH
BRD50 CDfFENEHADHFTE Lz, (p.228)

@) 526 50T )25 LTOLHH (oneofus) LY — DR THENDS 5D TOHEZHA,
£S5 0L DM (another of us) HAKXDHTHENS 5D T (Lizh > TTHIKREEEHAIND
ZHURDOHICH D £9) OFEZBA T L), (p.228)

(9) B 27 &1 RYT2FHEE % L& (The after this being imployd) J, (p.230)

(10) 5B 35 YA T4 2] DU FROIHHEIMANICHEA T (by a dexterous Hand) 5 >
TORTHT AERMANG|ZIEILTELVE Lz, ] (p.252)

(1D 92836 ZEXDEE | [bielltbidE I TOREZME> TNEERT BIVOIIL 500
7T AERZMNTHES TE BV E Lz (We caused then to be blown at the Flame of a Lamp) I,
(p.254)

SULURE THARSE 22 62 [ER ) (2015 4F) TOWHE Tas—b - RA)b MELIERq) (1660) 181 BTN
2l CICREREIC K 2 HHBMmL, HEEL I,
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(12) TE 36 ZROBEE L TANDELEENZORZHN TS & &, FrHE>TWY
5K IIICFWVDIFzETE (by the negligence or mistake of those we appointed to attend it)
MEEZRS TV bh, TN E B BFEZRS T B, LIEH KD EDT VNG
CLEVE LR (p.255)

(13) TIBR 41 MR @ THRERDFZDICHE I H5H 725 (a Man that we had send to provide
us) W TRSZDT), (p.274)

(14) TEER 41 Wl @ DR T 725 ZE CHTHN S (the Pump begin to be set awork) Jo  p.275

(15) M4l "l TZ20H e TELAZKS EXFXIF 10 TFELEETVELE (2505
TkiLEo7=Dik, RV ZBWET %% (by him that manag'd) ZWVWDOEELE S & FIERL
25z /T B DI, TOEFICRB LIS RV FICHZEREL TWiEh 7D T, W BMRAIRS
TED> D UMRETE o2 TI) I, (p.276)

(16) T9EER 41 WL TH/z LB Ny RICA-H LB EZDDF 5 X2 IcmUTHN
AL (a Servant that staid up and watch'd it after we) MWAEST % & T AT, EEZZFNH
EH L 2K EDDNIEDT & T, TORIEREN—T ¢ —[EORM Uk & & 5 Bl
DI TEZZE00DM ], (p.290)

(A7) TEE 41 M TEXFEFHLIEXSICLY—NCHUADENTR/IE 27065 5 &5
ATLE-oic, Bld CRY7Z#HHd A (by tyring him that pump'd) A\ b\ M7x
B1FE) Lohb &2z TEIEICIE LEEATL L, (p.294)

4. KAV IERUERERI OB (2) #EHZDFITW DD

(D TERAMNEZ T ICHOFBROZ L BBENTAN 2 AT DTN R T labh
72OTTM, 2O eNHFEE (Virtuos) OHNWIETHE L > & LT ICZ -5 TY I,
(p.143)

(2) TEzaMEJ T LZES TN, TORDIMIE CRRICEDT SNTERET Y28 >
ERIBEETD) WS DI LHSGOEKREFEICHS T &IicabET L, Thuc, AcHE
N7z N7z B (ingenious Men) I UL ZRIFTE LHITFoNZ DI TINDS, ZDT Lick>
TZODLELEEDLOLTRELZMEZEONE T, EHEICEALETH, Z505%HbiIED
JeLICE > TRAZICIIIEI LS WEEDM 1 ZE > TWVWBEDTT ), (p.143)

(3) TEZADZ S TVAWAGRFEHROZ 285 LTHIRT 2%ICE>TzDh vz, ZhEE
e NTU & (Ingenious men) ICEATELWWERSTENETE, & LOELHBATED
ANDSWVIHOINTVEDTHEVETZ%5, UTOFMOHTHNzEEIEher M,
D7 ed) WS RANBANTEDEZ ZFHELEE, HILVWESZEESE/7255 L
FBLTEEVDOTIERENTLE I N, (p.146)

(4) TETBIC I TZTTORLEINSDREAZHRRT 27DICGKER . 7 7K (both Mr. G.
and R. Hook) (BBEEZDADTLZLLA>TNETLEL I, DIeLABTNEDEEBITDON
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TR— b - R T4 AR (1660) 1381 B KB A

THEL TV &, HEDbILEWV-SLEICWELR) 1T, MEDOREEDHEZLIIY
ZHEAEDTRLTEDZRWD] EFATDT U, e Jo& &k ATENMRILTES &,
EDPDANTEBEIEE 2Dy M e 55T, HElcHniZ2F 7z N (the last nam'd Person)
NEMHEHET2X57%, DEULHVEATWIEEBEDDRY T2 EFOHIFTINIZDTL
fzlo (p.159)

(5) MEER1 1 THAICE > TRDULRFERI EDL LMK BAN, blLbOLy Iyl
TZOHSRZIECHTHE L&, b5 AU L (divers ingenious persons) TY 57zl A\
ARRERT O B Z LTI L RARENE DI MATHBEXR L& S5 1. (p.170)

6) N2 REU-SES] LY —NE2EFFERICESFICLIEE, BB AN (aBy-
stander) M [(Xo EFHL L STICELIAATH 2) HROBRZHEHITFTHALS ] LBV
ELELRE], (p.170)

(1) 152 BZUO-SE%] THNELAEN S AR ZIWHE TR, Thi3eTh
oMLV EHICE (he will findeit) DB TL XS |, (p.170)

(8) 1952 BZU-E% ][22 TZDOANE TCORDFCRELRBLONELEIN>TWVS
DTEEWD] LHEBETZTLEI, TORITIES THZKMUDITZRITITEANTENEA
RIS, ZOXITZRAZDEFILETERELVEDTY, (blelitbidEZosns52ezL
BRLEREE LTEIHESTEDTLR), LY —NCRZEXDE I BBEVED LN A>TV
WDIZ, DO LEIICES LY LEEEDHEZEDNELEN>TVENDXIICANDF
ZiE 522 DT, NUEIEWZESIE D TLE (he will (I say) finde it so difficult to
be lifted up, that he will imagine there is some great weight fastned to the bottom of it. And if
(as sometimes has been done for merriment) onely a Bladder be tyed to it, it is if pleasant to see
how men will marvail that so light a Body, filled at most but Air, should so forcibly draw down
their hand) |, (p.171)

(9) THER2 BZUV-WER)TCTOTY YVl RBICBTTAPHEDRERZEDANLD L
VB E- TWVWE L7z (we have observ'd to have troubled some even of the Philosophical and
Mathematical Spectators of our Engine), 7% ULHZ 505 AfzBicmh»r-> T, Ly —NTif
CTOHBNIZERRIRKERCREFOFENZE > TWET ] EFHHLIEDTIN, ZTAZANE
BTIOMETERVEWVSEHEZT ZADNVE L), (p.171)

(10) BR 5 1E5 TS DM TLIES A KITEDF 58D T T RELEHAT/ISRVIC
TOXLK, EHRKZTOFRFINGEDFTEWES, AR ABHLLEIBERELIZDTY,
BT TZRICWIEATEBE, DicLbd (stony'd those that were by, and made us) iR
DML T LIRS B H 2 %m<E>TLEVE L), (p.176)

(1) M6 225 DMZROMS ] TR ADOHICIE NEMED TN TET, Kel@>THh
SUCEBDMHEMCH AT £ F 5 ANBWE L (one of the By-standers affirms) Jo (p.178)

(12) TEE#R 8 ZERDHENICMABIE] : TE DT VBT L Y —/NOMIHEIC 5D > TH T
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IKRETED £ L7z, TR O DL —NERICEWSDBENENTEE L, TDOLEE
DFTVENLIZDT, HREICWVTZATE (all that were in the Room) (&H&E7zW0E 5 T - <
bLFL7L (p.18D)

(13) MEE 17 MUFVE]THBHE, Y4V A, Ur—FdL, LUVRAEDTIONE
EXIRBEEBIR DO H T MHRSF ST (Famous Mathematick Professors, Dr. Wallis, Dr Ward,
and Mr. Wren, who were pleased to Honor it with their Presence) T D3z < Dk L& L7z,
(p.194)

(14) TEE 17 FUFzVE] BOHROKBDENMCAEND 1 A4 FLUNCKED TEC L
T SDFEAN (by their guess) ICK > THERBDOENE LIz, (p.194)

(15) 19518 FUF = VEZDN > L RKEDKMZL] : ThTe LB T DORBROMRZH 2
TNEHELBICHRE LIEDOTITN, TOANBEEDLE (either I, or some eminently
Learned Men) £ 5 LT ABRZEILNBEZDONE SIED RYNDEEFFATLRL, (p .201)

(16) MEER 18 F~UF zVEZ DN > L RKUEDIFHIZIL] @ T U LEEDN BN
THHLYEMREE LT, MANTTIRES LOWERZEATY > THIZIETLES, bzl
Tebid L VK (excellent Mathematician Mr. Wren) Z#\C, 225D HEIICDNWT, bzl
BEEARTLICMOBATZEVVDON ] EMRICO->TEDBWE Lz, (p.202)

(17) T2 20 /Kpoid] : bl Ulkbid 2, 3EFMIC/KICIERD X S HREED D> TWHEH
EIDMENDBTDIC, ThEFMOEEZE>TIAKRILZK LI ENHDE LT, £
USRI R T - OHEESE 7 « )L F > Afdi+: (That Great and Learned Promoter of Experi-
mental Philosophy Dr. Wilkins) &, KO#&OIEEZRKAND A 7h (bring some of his in-
quisitive Friends), M7z CU A DI LZHBL T IEE > e SICBIE->TEDTY Lo
(p.207)

(18) MEER 27 HI:TWAWAPFNTHIHE, PICE TTOFRENREEIADD T FENT
WABHAMNENEE ST CEMWICHICHNTWS XS ICHT A% &5 A (Those also of
us, that watch'd for that Circumstance) &WE Uiz, (p.230)

(19) 9§27 &1 TLy—nROhZzlNETERILSSWESFIC LD E, bicLicbiT
THELEERF IO L EWMRICWVIEINETZBE (either we, nor some strangers that chanc'd
to be then in the room) L —DF S ZFREE THZLDF DTN, MOEEMT 2% <
Y ELEL (p.230)

(20) T 27 1 TZ20HLINEFTERMUEISIICLTLY—NDEREZIRNTE, KREETL,
BRLHFOZLET, BHAVRIEEALHEDILNFEATLL, (LRVA [E5&F X

EHEWNELEo7z) £ E95% (some said they observ'd) &\ & L7zHY) o (p.231)

(21) TEER 33 KRKOEN]  TTHEED O DZELKDEIILTWENHT, TOBLONIHS
BOESICED D DZEGDHINTNBEDTY, TOTENDN>DT, DIl ZDY
IKESDHEZ AT EE (our selves, and the Spectators) KWICTfE L7zDT ULz, (p.242)
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(22) 1926233 KKDFEN]  TEoZFHHALEXSICEA M ZeELE2 Y X —D DI
CHloMMoTIEXRDELED, BEoEFRZRATRRHLEAN VEZTNETLERILELSIC
DIFVDDFE LT, TNZRVIANTEBIFETEEE X Lz (to the not small wonder of
those By-standers), i 51&E 5 L TTABZENWEBEDMNU LD TILHN > TV DHERET
A DTT o (p.204)

(23) B35 AT+ 2] D UEFLOBRHGEMNCEATT Y TORTHT AE 2R
MEIFLEFLTELVE L, 2D BD I ARFELLNHEN BWHIK T, Zhzflis Lk
W54 YF [12ecm] BDOEIICET (BIeheVEDOHTIR) LRETZCEHDADE LT
B TELRIREIICLTIEDIKNZARICEHLS EFTDIES7ZDT, ThHDOFEBEERTH
T EH IR ECEET-BIE (some famous Mathematicians) a5 # & E Liz), (p.252)

(24) THER35 AT+ 21 TZDHICWTE ANTeH X TICE > T (to all that were present),
CDFERNMANEZEEILDZ T EFTENESI DMLV ETLZ, bz LIdENrDE LN
THE TTRITEEES TR DIFICIFVEEHATLEL, DIzULEHOERICEERK
TEXEHATLRZL (p.253)

(25) 1525k 36 ZEDEE | L TANDILEENZDLZHNTVWS L&, FEREST
WABXICEVDFFLENEREZETeh b, TR X b >z Lichbh
(in our absence, the Fire, though it were to be very strong, was by the negligence or mistake of
those), ZICMSRBEDTTVENVICZS>TLEVE L, (p.255)

(26) 9282 36 ZE5DEX |:[%%#d %5 N7zH (an Ingenious Person or two) ICXTHE 55T, D
LIt evo LEICBELT, TOTETLEDIANLCE > TVIREED, TORIAZV S
UL ICERART Wz E 2] EIHAZDT Uz, (p.256)

(27) TRER 37T FOCHG]) : TOLIEbOEENTR L THE XML AV, blzLiebidd
DIEBLRFTIOEEZH>TLY—N\DE2ERZRF 2 ES ML THWE L7z (we could
steal from our occasions to make a tryal of it) |, (p.264)

(28) B 37 FOCHG) ([ TALDH 2 L IRV H S KN (a Learned Friend) HF7RTE
DT, Wb TRITEDICHEEI EZDEZHEZIEITLTNEDTIN, ZTOLEHHEFH
BAURANDESETHECEEEVX S OENEINEDZHICLE L, bizLEKAIK (my
Friendand D) EWTHISEDH > Tl, (p.264)

(29) THER3T FABIG) [ TANZDLE, TOEBIIEEOHMLL (&, bizLiEZ
IFNTEVLBEWVWEDTIA) TOWTSEZRETINEDT L, bl LT QISR
WK, 741 At (our Learned Friend Doctor Wallis) ZPECFICRD £ Uiz, flidco
HGz2 LEDICRIEN > TVEDIC, TOEIIREZDOHICVIEVWTREZH TVIDT, 7
BILZDT Lz2H5E, THDOHTOLZIHEEEEXIICEAN LE L, L TADENP S
TEREJRKIPNEBE > HNELZD X L), (p.265)

(30) MEER 37 FHENHR [TINSDOIELEMEZES>TISESITLENTEEXT, bl
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cHIRENMCTOETZDBISZRiz) Lo TNERLENMDANTEICHLTE (to shew it ot-
ers) CONERBTHIFONZ LI TEEEAL (p.265)

(B1) 2B 38 A [RZITKZHICHELTHD L, EHODEEDELEAA>TVE LS
IKHAFE Lz, UNEETARADHICIE (some By-standers) 5D 5 DNKHITKZHS ¥ 7z
LEriIcRnuEmEM RV EnI ABWVWE L], (p271)

(32) TEER 41 W) TZDXFRICLTBVEHE S LRAEZTVRIEBEDNVHD FEA, &
CAHMIDEE, EEDZ2ENTLFEED (a Virtuoso of quality, who in the mean while
chanc'd to make me a Visit) D7z LZHNTNT, ZEXRZRNTZHIFAL D IR R IDIERD
RETIELW] b EENE L2, (p.276)

(33) M5Bk 41 MWk : [T OFEORRTE TEARRHEEDOT, SHAHOICHZEETTEHAD
72, WAWATEHMERM LN (FOHICFEMARERELZ T T ELDHEEE W
FL) gL TEN 220Kz F Lz (gain'd it the Advantage of having Persons
of differing Qualities, Professions and Sexes, (as not onely Ladies and Lords, but Doctors and
Mathematicians) Jo (p.286)

(34) 541 M UNGR LY —NOHT 10 3IE EEZETWDTIN, BZH6<E-L
RAEZTOVRIREDVH D T A, LIETDEXE, FHRICLDH > TV ed B Xm0t
7Y (a great Person, that was Spectator of some of these Experiments) BZ#->T®A5 L5
WL THEEBIEMENTLERVWE L), (p.287)

(35) KBk 41 Wk :TCHLEd (BHLEDEDNONDZ) HEHEMANENAT (some
Fair Lady's related to Your Lordship), H7z LICT QICZEXZ AND KoK CE LT, 2D
OB HAVTVIRIRT QX A>T, TOTMADRNAZ FZTESIREICE
THELEDOT U], (p.287)

(36) 2Bk 41 WGt TcheidpoL i, AU XENARWE ST (being resolv'd not
to be interrupted in our Experiment) ®WHICEZR >/ &WH D 9 ), p.287

(37) TIB& 41 ML) THOzLIE Y FFNEAL SIFAR EIZEDENSTeDTTH, (FEX
ZANBTHIT) LY—NDSez2T T EREBZER M >72DT, H¥I VBN
HDE R (the Opinion of the By-standers) K35 & A TLR), (p.291)

(38) 1928k 41 WG : [TH/eLieb3BEANFE, ZINTEFENZ 5D DNTO—FE, %
NCFNHDOYHREINE A ELYD—FHEZZNETN 1T DMEZATEE Lz, 3Lz
TR Y—NICANT, RAYIATzBEH (the Beholders) REGEZ 5 Ik T % i THISE
THEVWE LR, (p.293)

(39) T92R 41 Ml 1 THe LB TS5%->T, Ly —NOEXN R E>7zDT, L¥y—N
DHDOIRENZIICKELSEIL LI WS T 2T RN BIT (the Spectators) MfFE B 7z
DTLTzl (p.293)

(40) THENE ] TTREVAVARERICOVT, BEDEZDELIENEL I, &5
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CHEIC, ERICHAL T NS AVt LnEE Ao REVLODNDFIEBRINS VST
NIEBWR TV THE A >72DTH > T (perform'd in the presence of Persons), €9\
AN EDOHICIBENTXEREVE LI LZNCHEATL B R WINE B EEFH R EED
EHH TUL 7 (for their Writings, and all for their Learning), 72h5 %, T & DFHIHICH 7z >
TRHMEDEUWERNIEIL, ZLTHIEZABRZ 2D LOHE—Offittn b EZT=DTL,
(p.300)

-191-





