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INDICATIONS WHICH IT SIGNIFIES ; : |

ESPECIALLY IN

FEVERISH COMPLAINTS. | B

L] s
By W. FALCONER, M.D. F.R,5. o |
i : i
. PHYSICIAN TQ THE GENERAL HOSPITAL, BATH. o
1
~ Nif pulfus cujulvis hominis antea innotuerit ; ex {oli ejus frequentii, ;.r
febris certé difcerni nequit. . i

Burserir Infl, Med, Pract, Vol I, p. 9.

-.gmh-—

C’ LONDON:

PRINTED FOR T. CADELL, JUNIOR, AND W. DAVIES,
(SUCCESSORS TO MR. CADELL) STRAND.

1796,







vy

l.
t.

OBSERVATIONS

Pug Le ST

TH E ufe of the examination of the pulfe, as an
‘index both of health and of difeafe, is too well
known to need any comment.

- It appears to have been regarded .in this view
even from the earlieft ages of medicine, being re-
peatedly mentioned by Hippocrates, and largely
‘defcribed by Galen and Coelius Aurelianus ; whofe
{fubtile, though frivolous diftinétions have been
preferved in medical writings down to the prefent
time.

It has been referved for the good fenfe and clear
‘underftanding of a phyfician, who does honour to
our own country, to free the ftudy of the profeflion
from many needlefs incumbrances of this kind, and
to direft the attention of prachitioners to the only
circumftance refpe@ing the pulfe, which is capable
~of communicating accurate and diftinét ideas, or of
affording decifive indications,
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I fearcely need add that I here allude to Dr.
Heberden’s' very ufeful, though concife paper on
this fubjeét, which is inferted into the fecond volume
of the Medical Tranfaétions.

That experienced and fagacious phyfician, has
there, very properly aflumed the frequency or
quicknels of the pulfe, which he jufily efteems to
be {ynonymous terms ; as the only circumftance
refpeting it, of which we can form any clear or
determinate 1dea, and which, we can be affured,
conveys the fame information to others that it does
to ourfelves ; and onthis well-founded, but, before
the appearance of Dr. Heberden’s paper, unavowed
prefumption, he has inftruéted his readers to difre-
gard the other fanciful or whimfical diftinftions,
which had ferved chiefly to perplex or embarrafs ;
and to dire¢t their conduét, as far as the pulfe is
concerned, by that circumftance alone, on which
any rational dependence could be placed.

It is fomewhat remarkable, that m&mmﬂnts
which meafure with accuracy fhort periods or in-
tervals of time, fhould not have been earlier * ap-~
plied to this moft important of all purpofes.

* Sir John Floyer feems to have been the firft who applied
a portable inftrument which he callsa pulfe-watch to this pur-
pofe. This we learn from his book entitled T#e Péxﬁggu s
Pulfe- Watch, printed A. D. 1707, and dedicated to Queen
Anne. But this inflrument appears from his own account, to
‘have been very clumfy and aukward in its conftrulion, and at
the fame time, far from corref. See his preface to thc ﬁtﬂ
vol. of the work abovementioned. : : uiis
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But it 1s neverthelels certain, that although the
conftrution, and even the application of thefe in-
ftruments, were not unknown at the beginning of
the prefent century, yet that the general ufe of them
was not introduced into praétice until the prefent
age, wherein the advantages are become fo manifeft
to every profeflional man, as to render it a matter
of {urprife, that our predeceflors had not availed
themfelves fooner of fo obvious, and at the fame
time fo important an auxiliary.

But, although the advantages of knowing accu-
rately the number of beats which the pulfe makes
in any given time, be unqueftionable, as we are
thereby enabled to compare 1t with itfelf at different
periods and intervals, ftill fomewhat remains to be
fettled in order to afford to this mode of inveftiga-

tion all the advantages, of which it may fairly
enough be prefumed to be capable.

A fecond-watch, or a minute-glafs, the latter of
which was the inftrument firft ufed by Floyer, are,
either of them, we know, adapted to the purpofe
of meafuring with fufficient accuracy the frequency
of the pulfe, or the number of pullations which the
artery makes in a certain determinate time, e. g.
a minute.

But guick and /e we alfo know to be relative
terms only, and what mult be referred to fome
ftandard, to determine whether the number of pul-
fations fo meafured, thould be confidered as falling
fhort of, or as exceeding the juft quantity. This
ftandard, it is evident, ought to be, the number of
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pulfations, which the artery of the individual fo
examined makes in a given time, under fimilar cir-
cumftances, ina ftate of health.

But as phyficians have not always opportunities
of obtaining fuch,information, it has been found
convenient to fubflitute fome gener&l ftandard,
which may ferve as, at leaft, a probable gllld.c on
fuch occafions.

This hasbeen inferred, or attempted to be drawn,
from examination of a number of perfons in healtl,
and by taking the mean number of their pulfes
collettively ; and from thence frammg a cartam me-
dium, which may ferve as a point from which
excefs or deficiency in the number of the pulfe may
be fecknncd | :

A caleulation of this kind, is huwever, frﬂm its
nature, fubje& to much unccrtmnt}* and dlfﬁcult}f

The pulfe'is Tiable to vary from fo many differ-
ent circumf{tances; as muft neceﬂ'an]}r render fuch
calculations inaccurate, and fuppofing that the pulfe.
could be examined freed from thele embaraflments,
it is well known that the natural pulfe in different
individuals varies confiderably, and of courfe, what
may ferve as a ftandard of cﬂmputatmn in one in-
ftance, may prove very erroneous in another.

It is neverthelefs perhaps poffible to adjuft fuch

“allowances, ‘as ‘may bring thefe variations within
fuch limits as may ferve to fulfil in a great meafure
moft of the purpofes of medicine, however infuffi-
cient they may appear, to lay the foundation of any
regular fyftem of phyfiology or pathology.
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I with I could add, that this had been done in
fuch a manner as to give reafonable fatisfaétion,
and afford fuch grounds for prattice as might in ge-
neral be depended upon.

But the obfervations that mufi form the bafis of
fuch a calculation, have been in general fo difcor-
dant, as not to afford fufficient information for
fuch a purpofe.

To inftance this from writers of eminence, the
natural pulfe of an adult has been eftimated by one
at ninety * beats in a minute, and by another at no
more than at half t that number, both which calcu-
lations are far wide of the truth, and utterly incon-
fiftent with one another.

I .would not however be underftood to include
in this cenfure all who have formed calculations of
this kind. Sir John Floyer, Dr. Bryan Robinfon,

Senae, Haller, Dr. Heberden, and perhaps fome
“others, have written on this fubjeé with accuracy
and judgment, and contributed of courfe to deter-
mine this important queftion. To the obfervations
nl" thefe writers I have added fome of my own,
which I fhall prefently communicate when I come

* In homine fano, adulto, quielcente, plerumque fpatio
binorum minutorum f{ecundorum (quorum ter mille & fex-
centa horz fpatium ablolvunt) tres pullus numerantur: ubi
ergo hoc temporis fpatio pluribus vicibus micat arteria, velo-
cior pulfus dicitur.  Far Swieten, Comm. Vol. II. p. 7.

% Rye—Medicina Statica Britannica, quoted from Haller’s
Phyfiologia, Vol. 1I. p. 26o.
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to fpeak of the circumftances naturally occurring
in health, which may aceelera'tc or retard the
pulfe.
But it will be proper firft to explain what I un-
derftand by a natural pulfe.
By this term then I would fignify the mean num-
ber ot pull ations which take place in a healthy body —
in a minute’s fpat:e, during the twenty-four hours.
The ufual circumftances by which the pulfe in 2 |
ftate of health is fubjeét to be a‘ﬁ'c&ed’ are, N i

Such as arife from bodily urga'n‘i‘za‘trm
1. That of fex. _
The pulles of women are confi demﬁlr quicker
than thofe of men. This was réemarked many years
ago by Kepler, who, whilft he eftimated the mean
pulfes of men at 70 in a minute, eftimated thofe of |
womenat 8o, or, at onefeventh part more,
The obfervations I have made, nearly coincide
herewith. The average number of the pulfe of
{feven women in health, between thirty and fnrtjjr
years of age, and each of them of moderate :[!'aturu, 1
was 84 in a minute, which does not differ very
much from the proportion fpecified by Kepler, con-
fidering that the mean number of pulfations in a
~man, are by me rated at 75 in a * minute. o
For70: 80:: 752 85.7. nearly.

* Tt is neceflary to mention here, that the numbers fpeci-
fied in the enfuing tables, are fuppoled m refer to the pulfes , |
of men,
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2, That of temperament.

The difference of temperament is another caufe
ofthe difference of pulfes.—T hofe who bear marks of
a fanguineous habit, as it is ufually called, namely,
light coloured and foft hair, blue eyes, fair and
@ florid complexion, fleth foft and fucculent ; and in
; the mental chara&er, confiderable fénﬁbilit}r of
'# mind and difpofition, have generally a quicker pulle
than perfons of dark coloured hair and eyes, pale or
fallow complexion, firmnefs of the mulcular parts,
and in the mental qualifications, relolution and
fteadinefs of temper. The fame caufes which pro-
duce a quicker pulfe in women than in men, pro-
bably operate here, as the firft mentioned of the
above temperaments approaches nearly to the one
generally found amonz women.

The fame analogy holds between youth and age,
as does between the abovementioned temperaments,
- and accounts for the difference of pulfe obferved to
take place between thofe ftages of life. What pro-

portion of pulle is found to fubfit between the dif-
~ ferent temperaments and the different degrees of
each, that we daily fee ; or how fuch proportion

could be eftimated, I do not pretend to determine.
3. That of flature.

Dr. Bryan Robinfon, a man of great accuracy
and judgment, though rather prejudiced in favourx
of the mechanical theory, was of opinion that the
~ length, or ftature of the body, had confiderable in-
fluence on the pulfe. According to his own ac-
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count, he found, from a great number of ubi'crva- ¢,

tions, that the mean pulfes of rEgular-prﬂpnrtmlned i
bodies were to one another, inverfely, as the b:qua- &
drate roots of the cubes of the lengths of the bodies.*
He appears to have fixed on a ftature of fix feet, or
feventy-two inches, as a ftandard, and ﬁndmg the
t mean pulfe of perfons of that height to be 65 in a
minute, he computed from thence, in the manner
above defcribed, the number of pulfes which he

~ judged to be naturally belonging to feveral other
degrees of {tature. '

* Dr. Robinfon, having found by obfervation, that the
pulfe of a man of fix feet, or f{eventy-two inches in height,
beat 65 times in a minute, affumes the two laft of the above-
mentioned numbers, as the bafis of the calculation upon
which the table alluded to, is conftruéted. Thus, in order to
compute the pulle of a man of five feet, or fixty inches in
height, he fays; as the fourth root of the third power of 72
(=24.7172, nearly) is to 65, fo is (inverfely) the fourth
root of the third power of 6o (=21.5582, nearly) to 74.
525. 1t is fcarcely neceffary to add that, in the enfuing cal-
culations, the numbers 24.7172, (the fourth root of the
third power of 72) and 65, are uniformly taken as the two
firlt terms, and that the third term 15 found, _bi".tlking the:
fourth root of the third power of the pumber of inches, which
the perfon whole pulfe is to be cxammcd is in helgﬁt. The
fourth number is found, by working the ahwe numhers by
the Rule of Three Inverfe. E

R |

+ This is not to be underfiood of the mean pulfe thmﬁgﬂ
the day, but the mean of {everal examinations, ﬁf the mnrnmg-_
pulfein different pesfons.
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“A fimilar opinion was held by Senac, * but the
computations of the two writers by no means coin-
| cide.

I am inclined to think that there is fome foun-
dation for this opinion of Dr. Robinfon, (though
undoubtedly the exceptions are numerous) and have
on that account added a table on his plan, though
greatly enlarged beyond that fet down in his ani-
mal ceconomy, as it extends from ninety-fix inches,
the greateft height of which I have any well
- founded account, to that of eighteen inches, the
| length of an infant newly born.
| The coincidence of thefe calculations, with ac-
~ tual oblervation, induces me to give them credit in

* Senac reckons the proportion of the pulfe to the height
to be as in the fhort table annexed, the laft number of which
. he fays he deduced from obfervation of one hundred men of
' the royal guards who were felefled for that office on account of

their tallnefs of flature.  Traite du Coeur, Vol. II. p. 214,

. Pulfe from
Length in Inches. OB seation.
24 Inches — 2 Feet |— go
43 Inches = 4 Feet 80
60 Inches — 5 Feet 70
72 Inches = 6 Feet 6o

Haller appears to pay but little regard to this opinion, and
_ brings as inflances the Swils people, who are in general tall of
ftature, and their pulfes more numerous than this flandard.
He himfelf, as he tells us, was fix feet high, and bis own
. pulfe beat 78 in a minute, =

i)
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a general way, though the relative proportions
may not perhaps under all circumftances cor-
relpond. |

It appears to me, that the middle Eailculatlpns @
are more to be depended upon than either of the
extremes, and that thofe refpeéting chn‘I&rcn qz;udelg |
a yearold, and not more than twenty-eight inches
long, have leaft claim to regard.

Table of proportion between the pulfe and tl;.a,

ftature of the body.* i
Age Length in | Pullesfr. | Pulfes fr. Meﬁm' i
in Years. Im:hes Obferv. | Theory. |fr. Theory
96=8F" - 52.385| 58.983]
g5=7F.11L 52.798| 59. 44& |
94—=7F.10l. 53.219| 59.922
93—-—-71'"- 9l. - 53.648| 60.405
gz—7F. §k 54.085 :
91=7F. 7l 54.53
o—"H. 0k 54.9
g—2E. 5L. 55.446
38—9F. 4l. 55.918|
Sr—alvials - 56.399
2 86==7F. 2l. 56.891
85—=7F. 1l. 57-391
84=7F 57998

the pulles of perfons in a fitting pofture, and before breakfaf
in the morni ng, all which circumftances concur to r:qﬂ:& e
pulfe at that time, at leaft as flow as at any, other time during
the day. :{

The pulfes fet down in the fourth mlumn, e,nytlcﬂ 'f.
Srom Theory, are deduced by computation from that one in
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Age Length in  |Pulfes fr.| Pulies fr. | Mean Pul.
in Years. Inches. Obferv. | Theory. |fr. Theory
51—0F.11]. 58.426| 65.78
82—6F.10l. 58.959| 66.385
IB1—06TF. gl. 59.504| 66.994
8o—6F. 8I. 6o.062| 67.627
gg=—06F. 7L 60.631| 68.207
78=06F. 6]. 61.213| 68.923
T=—ah el 61.808| 69-593
76—6F. 41 62.417| 70.279
g6, ‘3l 63.04 | 70.98
24 74—06F. 2].| bo 63.678| 71.699]
F——0F a1, 64.331| 72.434
ne=hHF, 65.R.| 65. 73-187
ap=—rF y1]. 65.685 73.958
7o0—¢F.10l. 66.388| 74.75
bg=;sF. gl. 67.108| 75.561
68—sF. 8I. 67.847| 76.393
o7—=—sF. 7l. 68.605 Tg*ﬂé’-f’
o6=—¢F. 6. 69.384| 78.123
Ge=—p . il 70.182| 79.022
64—sF. 41I- 71.003| 79.946
63—cF. 31.| 72.R.| 71.847| 80.896
6e=:F. 2l. 72.714| 81.872

column the third, which {pecifies 65 beats in a minute, and
- correfponds o 72 inches, or 6 feet in height.

Of courle all the pulfes incolumn thefourth muft be under-
flood to refer to the morning pulfe.

To accommodate thefe to the mean pulfes during the day,
I have added the fifth column, which is founded on a table of
Dr. Robinfon’s, inferted in a fublequent part of this work,
which table contains an account of the variation of the pulfe
in two perfons, taken for each hour in the day, from eigh: in
the morning until eleven at night, both inclufive; and con-
- tinued every day for feveral weeks. The mean number of the
pulfles, during the day, of the two perfons {0 examined, (and
the pulfes in each perfon vary but little from one another)

~
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Age in Length in  |Pulfesfr.| Pulfes fr.|Mean Pul.
Y ears. Inches. ~ | Obferv. | Theory. |fr. Theory
2g—3F. 2l. 102.95 | I15.92
38—3F A 104.97 [117.92
2 7—2 B 1l 167.1 |120.59
36——3F 109.32 |123.09
3 35—2F.t1l.|113.R.|111.6§ |125.71
34=—2F.10l. .14.I1 |128.78
gd—cEligl) 116 42 [130.78
2 32—2F. 8I.|120.R.|[119.41 |134.45
g1—=—oh "] 122.29 [137.69
S0P E:L 125.34 |140.8
2—=olbcle 120.50 |144 42
1 28—2F. 4I.[126.R.[131.99 |{148.61
2=l 2l. 135.64 [152.72
2b=—ol. 21 139-54 [157.11
1 26—aF. 1L.l'137.R.|147.7 [161.8
24—, 40.17 156.33
g3=rB.v1l. 152.97 [172.24
22—1F.10l. 158.16 [178.08 ;
21— K. gl, 163.77 |184.4
2o=—=1p. 81, 168.91 |190.18
; Ig::F. ‘]I. 1?6.54 198.7?
recenter
natas | 19==1F. 6I./150.R.[183.84 |207.

The remainder of the column 15 conftruéted 1n a fimilar man-
ner. As this table muft be underflood as an enlargement of
the one 1in Dr. Robinfon’s animal economy, and as the number
of the pulfe, according to his cal¢ulation, varies but little from
the one I have adopted, 1 have made ufe of his proportions in
fettling the numbers in this column, taking 73.75 for the
mean pulfe through the day, inftead of 75, according to my
own calculation.

* This article refpefling the pulfe of new-born, or, as it
fthould be underfiood, very young children, 1s fomewhat doubt-
ful. Dr. Robinfon acknowledges, that he had often tried
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Table of the number of pulfes at different ages

of life.
R et Authority.
| . Heberden’s Medical
New born |130to140 I Hf?:n}atgiins. ST
8 days 150 |Robinfon’s Anim. Oec. |
,Dl;;:;%:]; ol I Heberden. Loco Citato.
|2 months 140 Senac, Traite du Coeur. |
* Sauvage, Embryologia, -
3 months e quoted from Haller.
6 months 137  |Robinfon’s Anim. Occon.
f1ft. year |108to120|Heberden.
L1ft. year 126  |Robinfon Loco Cit.
2 years 115 Senac.,
2 years 120 Robinfon.
During 2d. |
e d gotoroo|Heberden. a
3 years 112  |Senac. ;
3_years 113 Robinfon. :
Du?:fr?’d' 8oto1o8|Heberden. :
years 93 Floyer’s Pulfe-Watch.
u?rzagr‘“h' 8oto1o8 | Heberden. |
| 5th. year 104  |Senac, ,
sth. year | Sotoro8|Heberden.
6th. year 97 Robinfon.
6th. year | Soto108|Heberden.
7th. year 72 Heberden, fed rars.
7 yearsold | 8o Floyer. 1 g
17 yearsold | go Sauvaézile Euﬂte rom
8 years 102  |Senac.

* See note on the laft article of the foregoing table.
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o e Authority. *
7 years Q Bath Hofpit.
8 ;,tars 8% Floyer.
g years 8¢ Floyer.
Q years go Robinfon.
10 years g2 Sepac, .
g« |Average of 8 Boys, from| =
i 9t:273 e Floyer's Pulfe-Wa}ch, :
amberger, quoted from
1Ith year goto 1co 3 gHalEer, ¥
IT years 82 verage of 7boys, Floyer.
12 }}Frcars 82 Rﬂbiﬂ%ﬂﬂ’s %ﬁni}:n. eg.
12 years f'aarxl:;s | Heberden.
12 years 83 Senac. |
12 years 84 Average of 4 boys, Floyer.]
173 years 88 Average of 5boys; Floyer.|
Pweats %o bauwﬁe, quoted from |
) aller.
14 years g? Robinfon. iadi
14 years 3 Average of 6 boys, Floyer.
15 years 81 Average of 3 boys, Floyer.
16 years 84 Average of 4 boys, Floyer.|
16 years 76 Bath ﬁﬂfp. -
17 years 22 " v | Floyer.
18 years i Floyer. «
20 years 76 Floyer. :
Adultus go Van Swieten, fed quare. |
22 years i %ﬁ;‘: repeated, 1§
23 72 Floyer, - L
24 70 Floyer. 1
25 8o Floyer. ' A
Floyer, called by him the|
fubiius 70 healthy natural pulfe.
Adultus 6oto8o |Haller.

—
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Age. NHPT]?E ;lﬂf Authority.
|Adultus boto 8o |Heberden.
Burferii, Inft. Medic. praét.
Ven.1786, Vol. I. Intel-
Adultus boto70 | ligitur de *“adulto, bene
\ valente, quiefcente, tran-
quillo, & jejuno.”
Adul 6ot Duplanil, Mv]:ﬂlecine Do-
Qs ©7° | meftique,Vol. V. p. 431.
Schwenke, quoted trom
45 years 55tobo Hailer.
Rye, Medic. Static. Britan.
Adultus 45 quoted from Haller.
Marquet, quoted from
Adultus 6o 2 q Ml :
uidott, uoted from
Adultus 50 Haller.
Adultus 70 Kepler, quoted fromialler.
Adultus 7oto 75 |Senac.
Adultus 73 Rnbinfon.
Adultus 74.5 | Robinfon.
Adul Rye—in Summer, quoted
s (i from H&llﬂl‘.d
Leuwenhoeck, quoted from
Adultus 72 Hall&?'.
Rolfinck, quoted from
Adultus 74 1 ey
Adultus 75 Hales, Hzmaftaticks.
40 years 65 Floyer.
32 years 83 Floyer.
Adultus 8o Keill, quoted from Haller.
Chefelden, quoted from
Adultus 8o Haﬂ':r.
Adultus 8o Tabor, quoted from Haller.
Witsiteis 84 Hamberger, quoted fmm‘

Haller.

D
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Age. PR Authority.
Adultus 86 Plempuus, -Iimtcd - from |~
i i er.
45 to 50 78 Haller—de fe ipfo.
, 768 o nfendc :
72« - |Senac.
75 Senac.
50 Senac.
55 Senac. |
60 Senac. i
27t Senac. I o
35 Senac. el
39 Sﬂﬂ&‘:r |
40 Senac. Thpagel 1!
47 Senac. ' by ¢
53 | Senac. |
55 | Senac.
58 Senac.
62f .| 7 Floyer.

‘ 1
* This and the five following from Senac are of o!d pm:fﬂns; |
but whofe ages are mnlfpeclﬁcd.
Thefe pulfes, and thofe in all the tables are to be under-
ftood to be thofe of the male fex, unlels otherwife ex-
prefled.

t This and the {even following are inflances of flow pulfes
from Senac. i

Womens pulfes I amaflured are generally quicker thmnﬂ:rﬂ,
but the floweft pulles I ever knew, that were well authen-
ticated, were of wemen ; -one of them being 24 in iﬂ!iﬂ!‘*ﬁ"
and the other 36. ' ' _ suriab ReE

T ¢ Thefe following obfervations, (fays Flnycr} I took at
our hufpltal where I felt the pulfes of {everal old men in the
morning fafting, in May laft.” Pﬁjﬁcmns Pulfe Watch,
Vol, 1. p. 185.

4
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Age. " lij,mulljgs‘uf Authority.
6 I Floyer.
6; ;6 F luge r
69 77 Floyer.
~32 78 Floyer.
7 70 Floyer.
“ 71 Floyer.
78 78 Floyer,
80 97 Floyer,
83 84 Floyer,
84 81 Floyer.
8 5 6 3 F ]L‘}}fer.

' grI 71 Floyer.

Obfervations on the foregoing Table.

THE foregoing table, though the numbers fpe-
cified in it are neither regular nor confiftent, fuffi-
ciently manifefts, in a general way, the decreafe of
the number of the pulfe, from infancy to full age.

For many years fucceflively, as from twenty-one
or twenty-two years, to forty or forty-five, I am
inclined to think the pulfe to be nearly ftationary,
but am not very confident in this opinion, though I
believe it to be nearly corre€t. Whatis the number
of an adult perfon’s pulfe, isa matter of confequence,
as, from that, as froma ftandard, the calculations
muft be drawn. With a view to afcertain this point,
I thall examine fuch of the calculations in the fore-
going table, asI think moft entitled to regard.

Sir John Floyer, who was a man of charaer,
and peculiar induftry in inveftigating this fubjeét,
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found the average of the pulfes of eight healthy
perfons * from twenty to forty years of age, tobe
fomewhat more than 73in a minute. One of thefe
on which he feems to lay peculiar ftrefs, as his ex-
amination of it was often repeated, beat 74 ina
minute, in a perfon of twenty-two years of age.

His own pulfe t+ he defcribes as 76 in a minute,
and this he accounts to be, ‘¢ its healthy natural
rate.” +

In fome places § he tells us that ¢“the maft na-
tural pulfe will have from 70 to 75 beats in a minute
in perfet health,” butin another, helj fays, “ we
muft allow the moft natural and moft healthful
pulfe in Great Britain, to run at 7o beats.” The
laft opinion was however founded on a fpeculative
calculation, refpefting the influence of the degrees
of latitude upon the pulfe. |

Senac eftimates the natural pulfe at the fame rate
with Floyer, namely, at from 7o to 75 beats ** in

* Ph;rﬁ:ia:f; Pulfe Watch, Vol. 1. p. 306.

+ Ibid- Pl 1431_"'P-| 313-

1 See alfo p. 37, where he fays that there are in health )
about 75 pulfes ina minute. Vol. 1.

§ P.40. p. 74.

| P. 299.—It appears that by each of thefe numbers he
underftands the morning pulfe. See p. 167.

#¥* Traite du Cocur,
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a minuté. Dr. Bryan Robinfon, * whofe calcula-
tions are unqueftionably entitled to great regard,
found, after anaccurate examination of two healthy
perfons for many weeks together, and at no lefs
than 16 intervals, of an hour each, daily, the ave-
rage number of the pulfe of one of them to be 73,
and of the other 74.5, in 2 minute.

The calculation of Dr. Stephen Hales,t ap-
proaches nearly to thelatter of Dr. Bryan Robinfon,
the natural pulfe of a perfon in health being by him
eftimated at 75 beats in a minute. Neither Haller,§
nor Dr. Heberden,§ attempt to afcertain the
number of the natural pulfe in an adult perfon, but
concur in placing it between 6o and 8o.

The average of more than 7o obfervations made
by myfelf on the pulfe of a healthy perfon of more
than fifty years old, and made at different times
of the day during the fpace of about a month,
amounted to 73.116. But this perfon’s pulfe was,
fome years ago, as near as poflible to the computa-
tion of Dr. Hales, or 75 in a minute.

From a review of the authorities above {pecified,
I am inclined to adopt this laft mentioned number

* Animal GEconomy, p. 148.
+ Hzmaftaticks, p. 43.

T Eam varietatem inter 60 & 80, crediderim contineri.—

Phyfiol. Vol. 1I. p. 26o.

§ L'I:da Tfﬂnf. Vﬂ]. II-&
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as the ftandard. It is I believe rather more than
the average of the pulle, when the bedy is in a
ftate of reft, but is nearly what the pulfe is, when
we take in its acceleration from fuch variety of
pofture, as takes place in the common domeflic oc-
cupations of life, not including any a&ive exertion,
or exercife. But of the effect of thefe in quicken-
ing the pulfe I fhall fpeak hereafter. .-

What alteration in the pulfe is produced by con~
fiderable advance in life, is not afcertained. Haller
thinks that the pulfe in old perfons is flower than
it is in adults, but fome of the authorities he brings

in fupport of his opmmn are® ﬁramgﬁljr m@pmn "
fented. s’y bl

* Particularly where he fays, *¢ Ad 55 in Lq;ijpprfurﬂ ig'
ea ztate ([enili) zftimat Johannes Floyerus.” But Floyer, in
the pallage quoted, only fays, ¢ That the pulfe is Tumeé:mc;'
deficient from 70 to 55 beats in a minute but he does not
fay this deficiency is ulpal among old perfons. On the cons
trary he fays, that old perfons are generally heflical, a flate
by no means compatible with a flow pulfe. The average of
the pulfes of feveral old pcrf-ﬁnsf mentioned by him, {h:w {
alfo that this was not his opinion. Floyer mde.:&{ays, that
a flow Pulf'e in middle life indicates a probability of ‘Ilfé
being long protrafled, but does not fay that the pulfc of per-
fons already arived at a great age, is flower than i liﬂ‘-i; pﬁlh*
‘adult flate. {

In Haller’s quotation, in the next line, from.Dr. lrjﬁn;
Robinfon, he has cvidently miflaken the figures (72) ;w:h'iq':iﬁz
were intended to denote the number of inches which the per-
fon who is afllumed as the ftandard of the table was in hm i
for the number of years he wus old.  Halleri Phyfiol. ?ol II.
p- 261. 1 : \
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| It thould however appear, from the inftances

‘adduced by Senac,* that there was fome founda-
tion for this opinion ; the average number of the
pulfe of fix perfons of advanced age, being 64 beats
only ima minute. Floyer on the other hand has
given a lift of thirteen t old perfons with the ages
of each (which circumfiance Senac has omitted)
| and the average of them is exatly 76 in a minute.
| He alfo gives it as his opinion, thatthey are gene-
rally heétical.

My own opinion, of which however I am by no
means confident, is, that the pulie in a healthy
perfon becomes gradually flower from about forty-
five years of age to about fixty, after which period
it begins again to grow quicker, and to become, as
feveral other circumftances in the fyftem do alfo,
more reflembling that of children. But to this
there are undoubtedly many exceptions. But in
what proportion the pulfe becomes flower towards
the beginning of the decline of life, and is again ac-
celerated as age advances, I am not prepared to de~
termine, r

. Lord Bacon thotght that a flow pulfe in the prime of life,
| and one rather quicker as age advanced, were marks of longz-
vity, * pulfus juventute tardior, fub ®tatem vergentem paulo
ancitatior—f{igna longzvitatis.” —Hifforia Vite & Mortss.

* See the fureguing.tahlc*

+ See foregoing table,
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III.
Time of day.

It is well known that the pulfe, even ina ftate of
perfeét health, varies confiderably at different times
of the day. ‘

This variation may perhaps have been originally
produced by the recurrence of food, exercife, em-
ployment of the mind, and other caufes which oc-
cur at regular intervals in the courfe of the day, and
which at as ftimulants on the {yftem ; and the
torce of habit, firengthened by long duration and fre-
quent repetition, may continue to produce the fame
effect, eveninthe abfence of the originally exciting
caufe. But whether this opinion concerning the
original caufe be well founded or no, there is no
doubt that the pulfe is difpofed to be quicker
at certain periods of the twenty-four hours than
at others, independent of any external exciting
caufes that are obvious to our fenfes or underftand-
ings. This is particularly remarkable in fevers,
notwithftanding the utmolt care is ufually then
taken to prevent the accefs of every irritating caufe
whatfoever. But although fuch acceleration be
principally noticed in fevers, as it then produces a
temporary aggravation of the diftrefs of the fituation,
a fimilar, and as I think, a proportional accelera-
tion, takes place in perieé’t health.

This periodical variation of the pulfe was noticed
by Sir John Floyer, but his oblervations were not
reduced by him into any regular comparative form
or table.
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According to his account, ‘his own pulfe * in the
morning fafting, beat 76 timesina minute, a little
before dinner 77, and after dinner g5 times.

Another time t his pulfe which was foon after
breakfaft 86, fell to 72 before dinner.

He alfo obferves £ what I, by repeated experi-
ence, have found true, that itis nearly as flow, a
little before dinner, as it is at waking in the
morning. .

Senac § in his Traite du Coeur, has left a few
obfervations on the fame {ubjeét. According to him
the pulfe which was 62.5. in the morning, rofe
to 80 after dinner.

Haller in his Opera Minora, has made a few
fimilar remarks. | He found that the pulfe which
in the morning beat 75.3, in the evening, towards
the time of reft, beat 82.

But the moft diftinét and correét account of any,
refpetting this matter, is given by Dr. Bryan
Robinfon, inhis Animal (Economy,** whole table

* Phyfician's Pulle Watch, Vol. I. p.156, 157.
4 Ibid. + Ibid, -

§ Vol. I. p. 247. The numbers here referred to are the
mean of fix obfervations.

| Vol. I. p. 186, 187, The numbers here are the mean
of five obfervations.

*% P, 148,

E
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I have fubjoined, and place on it my principal
dependence, asit appears to have been framed with
great accuracy and to have been the refult of {uffi-
clent experlence. :

I have added one of my own which the readt:r
will obferve differs but little from that of Dr,
Robinfon, in the general average, though the par-
ticulars do not coincide. ' |

Table of the number of the pulfe at different hours
- of theday, by Dr. Bryan Robinfon.*

Momi;'lg. . E’hl&an' |
Hours [ VIL | IX| X | X0 X1 T[T Numb.
Pulfes of A 6s | 67 | 70| 73 69 | 70 : 70,
Pulfes of B 66 | 71 | 52 I 68 I 69 | 67 | 67 | 68.2 |

Afternoon. : Mean | -

Hours | IIL | IV | V | VI |VII [VIII[IX | X | X1 |Numb.

' i ; :
I::';E 17 1 717 ??l” 76 | %6 | 74 | 74 | 76 ?_ﬁ.

Pulfi
nl;‘Es 75 | 81| 84 | 8 f 79 | 77 | 98| 78| 79 78

Table of the number of the pulfe at different hours
of the day, by the author of this work.

Morning. Mean
Hours VIII ' [xl X (XD (Xit] 1 (1I [Numb.
{euifes 63.5 66 78.g|

79 168.567.5 |69.628

e

* Animal (Economy, p. 148,
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Afternoon. = Mean
{Hours l I R vx VI |VITI] 1X | X | X1 {Numb.
Pulfes 59 4 ?4 71 751 74 | 76 1 85 179.5180.5|76.127
Average \verage number of A J’L’s pulfe through the day — 23.062
Average number of B’ pulfe —_ - 74+5-
Average of pulle in the author’s table _— — 73116

Obfervations on the two foregoing lables.

““ The former of the two preceding tables was
¢ added (to ufe the words of the author) in order to
““ fhew the tenour of the pulfe at different hours of
¢¢ the day.

“ It contains the number of pulfes in a minute,
““ of two healthful men, A, and B, when fitting, at
““ the feveral hours from eight o’clock in the morn-
‘¢ ing till eleven at night.

¢ Thele numbers are means drawn from a large
¢ pumber of obfervations, thofe of A, from the
« gbfervations of twelve weeks, thofe of B, from
¢¢ the obfervations of three weeks.

¢ A, cat his breakfaft between nine andten ; B,
¢« his before nine ; they both dined together at two,
«“-at which meal B eat more plentifully than A,
¢¢ and they eat little or no fupper.

« From this table it appears that the pulle is
¢ flower in the morning than at any other time of
¢ the day, that it grows fomewhat quicker before
¢ breakfaft, and a little more fo after it; that it
“ grogws flower again before dinner, and quicker
¢ immediately after dinner, and that the quicknefs



throughout the day is nearly alike in both tables,
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¢  acquired by this meal continues for about tl
“or four huurs, and then abates a little ; and con-
“ tinues in that ftate without any wonfiderable
“ change, in bodies which eat and drink 11111& aft 4
‘¢ night, till they go to reft.”*

The pcri'nn alluded to in the latter of tfha -two
foregoing tables,t was rather more than fifty years :“
old, of a healthy conftitution and temperate way
of life.—The fame remarks are nearly applicable to
this table as to the former, the average of the pulfe

and the difference which may be obferved at parti- '
cular hours may fairly be deduced from the differ-
enceof cuftom refpe@ing the time of meals, &ec.
between the period at which Dr. Robinfon’s obfer- .
vations were made and the prefent. i

1V, - 4id
State of the fyltem refpﬂ&mg rE:ﬁ or aét:#tty, Eh.

lll.' 2

1. Sleep. o A
Th:s when qu:et a.nd naturai 1s the moft Per-f m_.__

health. {9

From the abfence, or at leaft the fufpmﬁan, a
the numerous exciting caufes affeting both - e
mind and body, which take place in a waking ftate,

* Robinfon’s Animal Oeconomy, p. 148. -r4g.--:p‘i 'ie-:\"i"
)

4 This table was formed-on an almolt daily mwmw?p
the pulfe for more than three months fucceffively.

J ,.'"!;,;. o
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| we might reafonably fuppofe that the pulfe would
| be flower during fleep.

This was the opinion of Galen,* and feveral of the
early writers, and indeed of feveral of later date Some
| of the moderns however have maintained that the
pulfe is confiderably accelerated, and the heat of the

‘body increafed during fleep. Thus according to
. one writer, the pulfe which when waking was 7o
in a minute, was increafed to 8o during fleep, and
in another inftance from t 8o to g6. Another
writer mentions trom his own obfervation propor-
tions not very i diffimilar to the! e, as from 7o to
3o, and from 8o to gb.

I cannot fay that the experiments I have myfelf
made, are cither fufficiently corre&t, or fufficiently
- numerous, to determine the proportion in which
the number of the pulfe is diminifhed during fleep,
but they are abundantly fufficient to fatisfy me that
fuch a diminution takes.place. Thus I have re-
peatedly found the pulfe at firft waking not to ex-

* Cauf. Pulf. IIL. C. 9. 10,
+ Morgan Principl. p. 193. 399.

v ¥ Browne Langrift, Med. Prafl. p. 273. He feems
however to afcribe this increafe of pulle to the heat of the
room and that produced bv the bed-cloaths. The foft and
warm beds of down or the fineft feathers fo much in ufe about
that period are now generally laid afide, and a firmer {upport
for the body fubflituted in their room, a change which has
~ undoubtedly been very favourable to health.
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ceed 61, 62 or 63 beats in a minute, which iri
fhort time, without any alteration nf pofiure, rofe
to 66, 67, and 68. |
I have paid fo much attention to this point, that
T have no doubt of the fact, thoughI cannot i’per.::f :
the proportion.
The late Dr. Whytt, aman of acute as well as
correct obfervation, takes it for granted that the
pulfe, likethe other vital motions, becomes m_'
“during fleep; he fpecifies however two circum
ftances which form powerful exceptions, and which
have (probably from their not having been fuffici-
ently noticed) given rife to moft of the difference
of opinion which has taken place refpefting this
fubjett.
The firft is when food or liquor has been plen-
tifully taken in a little before fleep ; the diftention
of the ftomach occafioned thereby, aéts as an ir"'
tating caule, and by the fympathy that {ubfifts b
tween that organ and the heart, will undoubt
accelerate the pulfe, |
. The chyle likewifc that refults from thence
15 cununual]}r (during fleep under fuch circum-
ftances) mixing with the blood, alls as a ge
ftimulant to the {yftem, tending to pruducc
fame effet. If fermented or {pirituous lique n
have been drank with the food, the increafe of
heat and quicknefs of the pulfe ¥ are much greater.

- o < = 1 rﬁ“"‘-"r"'" 'r:
* Tt muft not be underfiood from what is here faid, thﬂz it
is recommended generally (in order to avoid the inconveni-
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I am apt to think that under fuch circumftances,
the repofe of ,the body and 1its horizontal pofture,
which ufually contribute to abate the quicknels o
| the pulfe, have here an oppofite cffe®. A load of

ences here fpoken of) to go to reft fafting. The flatulence and
unealinefls ulually attendant upon an empty flate of the flomach,
_EfpecinlI}f in perfons of nervous habits, will often produce
feverith heat, and unealy and difturbed fleep, much refem-
' blinz what is cauled by an over proportion of food.

Dr. Whytt obflerves, when treating of the cure of nervous
difmdfzrs, ¢t that when his flomach was weak, and when, after
| ¢ being indilpofed, the palms of his hands were hot, and his
- *¢ body languid, and apt to [weat upon motion ; that he had
| ¢ often found himfelf much better for a glafls of claretand a
| *¢ bit of bread an hour or more before dimmer; in this cale the
4t wine cooled him, made his pulfe flower, and gave him more
| ¢ {pirits and ftrength.”” The fame advice is equally applicable
| tothe evening as to the forenocon.
| The luxury of the laft age, which was principally mani-
 fefled in plentiful and heavy fuppers, has, from the revolu-
| tions incident to caprice, many of which we have witnelled in
| our own times, been diverted into other channels, and a total
‘abftinence has with many perfons taken place of a luxurious
indulgence. This extreme is indeed lels dangerous to health
than the former, but is neverthelels, like all other extremes,
| totally irreconcileable with realon or praétical obfervation, It
| muft indeed be owned that the extravagantly late hours at
| which dinner is ferved among the higheft ranks, and thofe who
affeét to ape their cuftoms, make fuch forbearance in a good
| mealure neceflary, fince the time of dinner at prefent fearcely
| wvaries from that of fupper when the luxury of thofe meals pre-
'Ifalh:d The above advice then muft be underftood to 1efer to
' thofe who have not vet adopted the fathionable hours ufual in
high life, and are neverthelefs fo unrealonably abflemious.
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victuals upon the flomach requires an eret pofture,
mufcular motion, and a degree of general exertion,
in order to its being properly digefted and forwardc
through the alimentary canal. When thefe altive
auxiliaries then are wanting, a greater burden is
laid on the proper functions of the itomach, and a
degree of fever excited by the overitrained efforts of
that organ which is known to {ympathife fo ftrongly
and fo immediately with the circulatory fyftem. O
this account it is hazardous, when any confiderable
excefs of this kind has taken place, to fuffer thofe
who have prattifed it, to go to reft, or even to li¢
down 1in an horizontal pofture, until they have in
a good meafure recovered of the oppreffion whlp
fuch imprudent repletion always occafions. Death
has frequently accompanied fuch infidious repole,
probably, from the powers of nature, debilitated by
the excefs, and unaflifted by the ufual helps, prov:
ing too weak to fubdue or dilcharge the load up
the ftomach, and of e¢ourfe finking into a paral
ftate under the unequal conflict. g

*Another, and as I believe a very ufual caufe
of no&turnal fever and irritationarifes from fleeping
in too hot an air, or under too great weigh't‘
thicknefs of bed cloaths. Fires in bed- cham ¢
are I think lefs ufed than they were furmerly,
the 1mpruvements in wood-work, particularly .
emplified in the clofe joints of the windows ar
doors, are apt I think to make thefe apartmer
too warm, and that in a manner particulaﬂy } ..
vourable to health.
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Air loaded with breath and perfpiration, becomes
not only heated but noxious at the {fame time ; and,
" if carried to great excefs, generates fevers of the moft
malignant and dangerous * kind. Such eflects in-
deed feldom take place unlefls with people who are
confined to their apartments ; but neverthelefs, the
bad tendency of {uch an atmofphere, though but
partially inhaled, may manife(t itfelf in a more
gradual manner, and it has been, not without rea-
fonable probability, fuggefted, that the nervous
complaints fo ufual in the prefent age arile in no
fmall degree from the hot, confined, and of courfe
unwholefome air, to which the modern fiyle of do-
meftic and focial accommodation, necefiarily ex-
pofes moft of the higher ranks of people.

There is reafon to think that a heated and foul
atmofphere is particularly injurious during fleep.
The uneafy fenfation which attends the breathing a
hot contaminated atmofphere, is fuch as to make
thofe who are expofed to it when awake, defirous
to relieve themfelves by the admiflion of frefh air,
or by change of place : but during fleep, when the
body is in agood meafure in a ftate of infenfibility,
fuch uneafinefs not being acutely painful and com-
ing on gradually, which laft circumftance is very
material, is not fufficiently {timulant to roufe thofe
who are expofed to it and to put them on their
guard.

* The gaol and hofpital fevers which anfwer neareflt to this
charafter, are undoubicdly owing to this caufe,

F
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The continuance of fuch an effe® for feveral
hours together, and its frequent occurrence, may
poflibly be the occafion of many of thofe he&ical
fymptoms which often occur in practice, :mdwhich
are difficult to be accounted for.

It adds probability to this conjecture that thefe .-
complaints are almoft invariably obferved tobe moft
troublefome during the night. il

On the other hand when, as Dr. Whytt has nh-f.-
ferved, ¢ the ftomach is not loaded, and the air
pure and cool, and the bed-cloaths not more than
fufficient to preferve a comfortable warmth, the
pulfe will in time of fleep be unufuvally flow.”

2. A&ivity. Including change of puﬂ:ure
Motion and exertion of every kind is found to
quicken the pulfe ; even the little effort that is ne-
ceffary to preferve the body ina ftanding pofture, is
fufficient to pmduce a very perceptible increafe qﬁ
pulfe above what it was in a fitting or recumbent
pofture. 43
The refult of twenty-one accurate trials mdﬁ
on different days and at different times of the daj .-,r
all coincided to prove this faét. "The greatﬂi’tdl 2)
ence obferved, was thirteen beats in a minute, a
the leaft difference one beat. Each of thefe h
ever occurred once only. The average different
between the above poftures was about fix bcats nd
guie third in a minute. 3
It appears to me that a greater praportmmh
difference took place when the pulfe exceeded th
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#frandard. Thus when the pulfe of a perfon in a
fitting pofture beat %7 or 78 beats in a minute, it
arole to 88 when the body was ereét and unfup-
ported, whereas, when the pulfe was no more than
68, 1t increaled only three beats by fuch change of
pofture, when 67, one beat only, when 65, three
beats, and when 64, four beats.

The above numbers are not in any regular pro-
portion, but in my opinion fully fufficient to prove
the point intended.

The pulfe in health 1s, as far as I can find, the
fame in a fitting,t as in an horizontal pofture.

Exercife 1s well known to quicken the pulfe. The
proportion given by Dr. Robinfon,{ of the effeéts
of bodily motion is as follows. Lyingdown, p. 64.
—Sitting, 68—Standing, 78—Walkingat the rate ot
two miles an hour,78.—At the rate of four miles an
hour, 1oo—Running raifed it to 140, 1350, or more.
I have myfelf made feveral experiments to the fame

* If thele falls are generally true (as [ believe them to be)
they afford an explanation why perfons in fevers are fo much
fatigued by motion, and being got our of bed. I have fre-

*quently felt their pulfes on fuch occafions, and often found them

too quick to be numbered.

+ Some late writers obferve that the pulfe is confiderably
quicker when the perfon, whofe pulfe is felt, 15 1 a fitting
pofture than in an horizontal one ; but I have made feveral
examinations to determine this, and have aniformly found the
pulfe as T have reprefented.

"I Anim. (Econ. p. 177,
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purpofe, but the refult in each of them was fo dﬂ?m |
ferent that I could not reduce them to any ﬂandard,
They feemed however not to differ very much, ex-
cept in what refpeéts a fitting and a recumbent -?t:l{—- '
ture, from the proportions above laid down by Dr. ;
Robinfon. Sab

Speaking is a kind of exercife, which ha! a mn-ﬂ*
fiderable effe& upon the pulfe. I haveoften obferved
that even a few words fpoken durmg the examma-?ff
tion of the pulfe have quickened it feveral beats in*
aminute. This will be the cafe in fome degree in g
perfect health, but much more in prﬂp-::nrtmn whﬂnT ¥
there is any tendency to fever.

Hence filence is very properly rmﬂmmmded to
patients in fach ftuatmns

3. Mental agitation. . K
Mental agitation of every kind affeéts the puitfejf "
and as faras I have beenable to difcover, accele-
rates it. "
The debulitating paffions, as fear anxlety, gr;e}'
remorfe, tend I believe to weaken the pulfe, wh:
the fimulating paffions make it more full
ftrong. . *
Floyer mentions the pulfe hemg exczted by angEE
to beat 104 in a minute, and that it did not ."
to the natural ftandard in lefs than three or fm '
days. I have myfelf more than once obferved th
apprehenfion refpeéting the event, has in tlm__q, 0
people tended to diminith the feverifh heat in cal
ofa ﬂlght inflammatory nature. When the dJﬂr
der is of a malignant or putrid tendency, the fm&;
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npprehenf jon is faid to have produced bad effe&ts by
Jlowering the {pirits, and of courfe the ftrength.

" It thould be obferved, that although the debili-
' tating and the {timulant paflions both accelerate the
- pulfe ; the heat of the body is not proportionally
\:‘-.'tincreafed by both, the former having rather a con-
~ trary tendency, whilft the latter (e. g. anger) is
proverbial for its heating effetts.

V.
State of the body with regard to temperature.
There is no doubt that the application of heat,
~ when it exceeds the natural temperature of the body,
| has the power of exciting the pulfe. It Las been
 found, by many phyfiological * experiments, to re-
. new the motion of the heart, or puntium laliens, i
| an egg, when it had ceafed for a confiderable time ;
| and common obfervation fhews, thatany accidental

w

* Qvo infuper aeri frigidiori diutius expofito, punflum
| faliens rarius pulfat, & languidius agitatur : admoto autem
- digito calente, aut alio blando fotu, vires flanm vigoremque
'_ recuperat. Quinetiam poflquam punéium hoc fenlim elanguit,
et {anguine plenum a motuomni ceflans, nullumque vitz fpeci-
" men exhibens, morti penitus fuccubuifle vifum efl: impofito
~ digito meo tepente, fpatio viginti arteriz me= pulfum, ‘ecce
corculum denuo revivilcit, engitur, & tarquam poftliminio
~ ab orco redux, priflinam choream redintegravit. ldque alio
| quolibet leni calore, ignis nempe, aut aquaz tepide, iterum
.' itcrumque a me, & aliis faflitatum eft ; ut, pro libito, mifel-
Iam animam vel morti tradere, vel in lucem revecare, in nol-
tra poteflate fuerit.  Harveii Opera, p. 253.

AR el
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application of heat, as by fitting near a fire, Al
increafe the number of the pulfe. | g
I have found it increafed thereby from 75 to ﬂ
beats in a minute. Heat produced by a fuperabun-
dance of bed cloaths, of which 1 havebeforﬁfpnken :
will have a fimilar effet. ¥
Cold on the other hand is faid to dmnmﬂl" he
number of the pulle, but this I apprehend is tru
of it only when applied in fuch a degree'as to u.v".',_
come in fome meafure the powers of life, in which
cafe it operates as a ftrong opiate or * fedative to
the fyftem in general, but when applied in fuch a
degree only, as to create uneafy {enfations witho r,
any material alteration of the bodily temperatu
it quickens the pulfe and gives a ftrong and ves
fenfible irritation to the heart. A cold bath pf
vided it be only inftantaneoufly applied, accele- :
rates the pulfe very confiderably. On the Uth
hand the gradual acceflion of cool air to the hﬂﬂ
when over-heated, undoubtedly tends to dxmm h~
the number of the pulfe.
It appears to me that cither cold or heat when ag‘f
plied in fuch a degree as to pmduce uneafy fenfa.
tions, quicken th:: pulfe by irritating the ieehn
When cither of them is applied only in fuch a de~
gree as to remove the uneafy feelings oecafioned by
the other, the pulfe is reduced nearer tothe nat T

r‘h T
ﬁatf:, B
] nf A '

* See a remarkable account to this purpufq in Smj'ﬁ 41'
Banks's firft voyage.



| Fd 3001

| 1 know no method however, of bringing thefe
ﬁ:mulant caufes to any ftandard common to both
of them, or proportionate to the effet pro-
‘duced.

'E Sir John Floyer, a man whimfical in his ideas,
'but I believe accurate in relating the refult of his
‘own perfonal experience, adopted a notion, that
thﬂ natural pulfe varied in a certain proportion in
all the degrees of latitude from the equator to the
Pn]e ; and under this perfuafion, and with no better
foundation that I can difcover, than an opinion
(which he himfelf does not invariably adhere to)
that the natural pulfe in England 1s about 70 beats
1:1 a minute, has confiruéled a table of pulfes for a
great variety of latitudes, which for its extrava-
gance I fhall infert, as a caution to medical writers
agam{l adopting principles in fo important a branch
' of fcience, without proper examination if the pofi-
| tions laid down, were confiftent with a&ual expe-

.; rience.
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Table 1. Floyer’s Pulfe-Watch. Vol. I. p. 298,
5 Cﬂntammg the moft healthful number of pul-

¢ fes in one minute, according to the feveral
“ climates, which are diftinguithed by every
¢¢ fitth degree, betwixt the equator and the
“ northern pole.* :

Number of Pulles. Degrees from the ,Equa.tur.' I

This number hdppens

under the equator.
1s sth degree from the

' ﬂquﬂtﬂn vl
110 ———-|10 -
10§ ~—— |15
100 sl
g8 e 25
90 |30

120

85 — |35

B0 ] A

75 —————=|45

70 ———— |50 :
65 ——— |5 .
bo 63

55 ———— |65

50 ————|%0

45 == l15 .
40 ——— |80

35 ————|85

30 ————lgo

* ] am inclined to think, notwithftanding the pnm_'"-
manner in which thefe calculations are introduced, ﬂuE
John Floyer himfelf did not place much dependence on them,
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None of the books on medicine which I have
been fortunate enough to meet with, have fpecified
the rate of the natural pulfe in the country whofe
difeafes they have deferibed, although they often
make ufe of the term wnatural pulfe; of courle then
they muft be fuppofed to mean the fame rate of
pulle as we who are their readers have been accuf-
tomed to diftinguith by that name.

It afforded to me much matter of furprife to find
a man of the medieal knowledge, experience, and
general information of Haller, embracing the above-
mentioned ftrange hypothefis of Floyer.

He has laid it down * as a faé&, that in countries
fituate under, or near the equator, the rate of pulfes
is much more frequent than with us, even to 120
beats in a minute, and that in fome of the hotparts
of the Eaft-Indies, it is 1c0.—But I much fufpeét

pulfe is placed under the equator, and the acceleration is put
down asincrealing as we approach the poles. This he has given
on the authority of the Chinele taken from an account of an
embally from the Dutch Eaft-India Company, and herein the
Chinele accounts are as extravagant inthe oppelite extreme, as
Sir John Floyer's computations. According to them, the
pulfe in China does not exceed 44 beats in a minute, and
its general rate is not more than 37. We bave the
greateft reaflon to think, that whatever encomiums on the
knowledge of thefe people credulity or prejudice may beflow,
no credit whatever fhould be given to accounts fo obvioully
and fo extravagantly milreprefented.

* Lib, VI, Se@t. II. § XVIII. Halleri PhyGol,
G
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the authorities he quotes for fo extraordinary a pofi-
tion. Sir John Floyer who is the firft he cites, gives
no better rcafon than the one abovementioned,
which evidently carries no weight ; the work he
mentions of * Dr. Rye, I have not feen, nor the
one he cites of Lyonnet on Infeés ; but the -authm '
rity bmught from Linguet on the credit of M.
Bernier,t is on feveral accounts very fufpicious. I
have examined M. Bernier’s Travels to the Eaft-
Indies very carefully, and am' confident no compu-
tation of the number of beats of the pulfeina
minute, or other portion nlf time, occurs therein.
Indeed it is not probable that it fhould, as M.
Bernier’s Travels to the Eaft-Indies were publifthed
in the year 1670, a period at which the menfuration
of the pulfe was fcarcely thought of in medical
praétice, though it had been mentioned before that
“time by 1 Kepler. | ]
I have enquired of feveral perfons who have .
pradifed medicine in warm climates, but cannot b
learn from them that there is any difference in the
pulfe in thofe countries from what we find in Great,..
Britain. One gentleman particularly, whofe au-
thority from his extenfive praftice, excellent Ju&g.—l"ﬂ. '

* Medicina Statica Britannica, pnﬂ Rogers Hlﬁ‘onm"'n i
Morborum Epidemicorum Hibernie, cdita Dublini, 1734. %

+ Linguet in differtatione, ergo animantium motus eft ab:
aere, Pans, 1731. Auftorem experimenti citat Cl, Bernier. -

¥ Kepler died in November, 1630.
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ment, and petfett integrity, 1 cannot but regard as
decilive,  has informed me that the pulfe in *
Jamaica 15, as nearly as poflible, at the fame rate
as with us, and that he has known inftances wherein
1t did not exceed 60 in a minute.

It is atferted that the heat of the body in thofe
climates, when it is not expofed to the fun, does not
exceed what we find it to be in our own country.
‘I'his has been afcribed to the conftant perfpiration
which generates cold by evaporation, and to fome
property in the body which, though unexplained,
we have great reafon to think fubfifts, by which
the body 1s enabled to preferve an equilibrium of
temperature notwithftanding any variations in this
refpeci that may take place in the atmolphere.

We have not the {ame opportunities of examining
the rate of the pulfe towards the poles as we have
towards the equator, but no authors on the {ubject
of medicine that I have feen, who have written in
northerly climates, as at Upfal and Peter(burg,
notice any difference in the rate of the pulfe be-
tween tholec countries and the fouthern parts of
Kurope.

VI.
. Effe@s of food and abftinence.
The effeéts of food and abftinence, the former in
accelerating, and the latter in retarding the pulfe,

* Kingfton in Jamaica is in the latit. 17. 5. Of courfe the
ordinary rate of pul{e there according to Sir J. Floyer’s tab]e,
fhould be upwards of 100,



- fecond inftance the acceleration is greater, bémg '_

-drank pretty hot, had a great effeét in ql.lli:ktmrrg the -}'Il.ﬂﬁ-"! ;
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are geﬂerqlly acknowledged. The experiments 1 !
have made, though they all confirm the general
quitmn, yet there 15 {o little umfprmnty between
any Bandard. . | will endeavour hpw&w:r to gwp |
the beft account in my power of fuch faéts as I think
beft alcertained, . y
It appears from the firft mﬂance that occurs in
the table of Dr. Robinfon, above quoted, that the
pulfe was quickened from 67 to 70, or about ong
part in twenty-two, after eating breakfat. In the

from 66 to 72, or one part ineleven, %

The proportion of acceleration in the firft in- ‘-'
ftance mentioned in the table given by theauthor of
this work, is confiderably larger ; the pulfe therein
being quickened from 66 to nearly 79, which is
almoft a fifth * part. i

The accaleratmn of the pulfe by the dinner meal,
proved more regular and uniform. | In the firft of
Dr. Robinfon’s experiments the pulfe was increafed
at the end of the fifth hour afier the perfon fat down
to dinner feven beats in a minute, or one tenth part,
and in the fecond experiment eight beats, or fome-
what more than one e;ghth part. :

* T am inclined toaferibe this difference to the breakfaﬂb;h
ing taken of a warmer temperature than might be uﬂial at the
time Dr. Robinfon’s experiments were made. —Sir Johm
Floyer obferved, that two difhes of coffee, which is generally

Phyf. Pulle-Wartch, Vol. I. p. 156.
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In the experiments made by the author of this

work, the increafe wasabout five beats under fimi-
. lar circumi(tances, which is only about one four-
teenth part.

Sir John Floyer fays that he has often found his

- own pulfe at fewenty before dinner, and after it
eighty-fix, or even ninety. - The loweft of thefe num-
bers denotes an increafe of more than one fifth part,
He however defcribes himfelf to be of a hedic irri-
table habit.

Sckwenke, an author quoted by Haller, efti-
mates the increafe of the pulfe, by eating dinner, as
amounting from eight to fourteen beats.

Haller, from experiments * made on himfelf,
found an increafe of from ten totwelve beats by the
fame meal.

The reader may obferve that, although in the
fecond of the inftances above produced the accele-
ration of the pulfe after breakfaft was nearly as
great as after dinner, yet that fuch acceleration was
confiderably lefs permanent. In the three inftan-
ces firlt mentioned the pulfe began to diminifh in
lefs than two hours after breakiaft, whereas after

* Haller in another place mentions that his natural pulfe
(the medium pulfe I fuppofe through the day) was feventy-
cight beats in a minute. The medium pulfe was therefore
accelerated about one feventh part by this meal.—It fhould be
noticed that the expeniment of Haller, here referred to, was
made when he was in a weak though convalefcent flate (con-
valefcenti, & debili) and probably more irritable than wher
in health., Haller. Phyfiol, Vol. Il. 261. 264.
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dinner it either remained ftationary, or was on th’ |
increale, until the time of going to reft. T‘hef& '
circumitances account for that inftinflive naufea
which perfons in a ftate of fever are obferved t°b ex-
prefs relpeding animal food, and fhew at the fame
time why, by its permanent ftimulus, 1t 1s the p’mn -
pereft food for people in health, who are obhgeﬂliﬁ‘
undergo great labour and to praétife great exertio ’5
of ftrength. :

I have found by repeated experience that the 2
celeration of the pulfe is by no means proportiona E
to the quantity of food taken in, provided no excefs
be committed. I have obferved the pulfe to b
quickened by 2 few morfels of dry bread in the pru-
portion of about five to feven of what it ufually we
by a moderate meal. But fuch acceleration did not
continte fo long as it did in the other cafe.

Fermented liquors are weéll known to quicken the:
pulfe, but this effc& is principally obfervable in th [
who are not much accuftomed to their ufe. W
they become habitual, provided the quantity
moderate, their effeét in raifing the pu‘lfg at the
ufual time of taking them after dmner 15 1ng ﬂ.-.llf-:._-'
fiderable.

I have fourd the pulfe beat the fame number
feveral hours after dinner, when no ftronger hq
than the ufual quantity of fmall beer had been t
as it did when half a pint or rather more of
wine had been drank. But this muft be undgr
only of a healthy ftate of body, fince, whenany
dency-to feveris prefent, a [mall quantity of wi

e
L
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| and a ftill lefs in proportion of fpirituous liquors,
. contributes very powerfully to-increafe the inflam-
- matory difpofition.

| Astoabftinence from food, I never had any op-
| portunity of feeing it carried to any great degree. It
| is certain that the pulfe inhealth is invariably flowet
| in the morning, and a liitle before dinner, which
are the periods crf]un_gv:ﬂ; abitinence, fo that its effeét
| in retarding the pulfeis unqueftionable. Whether it,
| would produce the fame effect if carried to the
| length of caufing great uneafinefs, I rather doubt ;
| but have no authority to enable me to form any
decifive opinion,

Of the changes in the pulfe liable to be produced
by difeafe.

Having before [poken of the ufual circumflances
by which the pulfe is liable to be affeted in a ftate
of health, I mean now to fpeak of the changes that
| are found to be produced by difeafe.

- Before I enter on this part it will be proper again
| to remind the reader of the title of this work, in
 which the intention is exprelled to be, “to point
out with greater certainty the indications fignified
by the pulfe efpecially in feverifh complaints,” to
which, indeed, I mean to confine in a great meafure
' what I have to offer.

#  Theacceleration of the pulfe is agreed by all
practitioners to be ihe leading mark that indicates
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the prefence of fever. Some rare inftances indeed
are faid to have occurred whereinthe pulfe has not
been altered from its natural ftandard, but thefe are
too few to require being noticed in this place.
As the pulfe however is liable to be accelerated
by various circumftances in life, unconne@ed with
difeafe, it will be neceffary to afcertain as far as.
lies in our power, that degree of acceleration which
may be properly faid to denote the prefence of
fever.
- Moft of the writers that I have feen, appear to
draw their inferences of the prefence of fever from
the abfolute number of pulfations which the artery
meakes in a given time. Thus g6 beats in a minute
are I believe ufually thought to denote the com-
mencement, or rather perhaps the loweft degree of
fever ; ro8 is the ufual rate of heétic fever in -
male fex; 112 is the number that ufually atten
peripneumony, and indeed other internal inflz
mations not attended with acute pain; 120, tk
rate accompanying mﬂammawry fever; and '-u-'_f-_
above this number, it is {uppofed to mchcat:
. approach of delinum. When it riles to 130 an
upwards, it often denotes that ftage that precec
or attends large confined fuppurations. When l?
toms of a putrid difpofition in fevers appcar,
the typhus, the pulfe will often rife to the nw
laft {pecified, but never that I have feen r
either delirium, or a degree of either fatuity or in
fenfibility, that were equivalent to dﬂhm
affording unfavourable prognoftics. il

= )
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I have not fpecified the above numbers -as uni-
‘verfally acknowledged to be .accurately juit, but
- only as fuch as are perhaps with fome [mall latia
tude generally received.

But it muft be evident to every one who duly con-
fiders the fubje@, that this, or indeed any compu-
tation, deduced from the ablolute number of the
pulfe, muft be liable to much naccuracy.

It can only hold true in cafes wherein the patural
pulfe is of the medium ftandard, or beats on an ave-
rage 75 times in aminute, which number, though
it may ferve as a general computation, is far from
being univerfally prevalent. The natural pulfe is
frequently, in point of quicknefs, very different
in different perfons, and if this be the cale, we
can have no reafon to fuppofe that difsrder, which,
from the meaning of the term, is underftood to de-
range the regular courle of nature, fhould at onge
reduce a number of difcordant pulfes to the fame
rate. The natural pulfe is found in fome perfons
to exceed that number which according to the fore-
going calculations would imply a confiderable de-
gree of fever, andin others the prefence of that difs
order is ftrongly marked, though the number of
the pulle may not reach the pitch that is fuppofed to
indicate the loweft degree of that diforder.

To obviate this inconfiftency, the number of the
natural pulfe, be that what it may, has been fixed
on as the ftandard from which the increafe thould

be computed, and a certain number of beats ex-
H
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ceeding this point (twenty, thirty, or more) have ',
~ been affumed as criterions, cither of the prefence
of the diforder, or of its different ftages, and as
fuited to point out fuch indications as* the pulfe
1s capable of affording. - - Jufl

~ But this method of calculation, althdugh it may be
fomewhat lefs exceptionable than the other, which
is founded on the confideration of the abfolute num-
ber of beats in'a given time, is neverthelefs fubjet
to great inaccuracy. It is evident that the additi-
on of any given or determinate number to the
pulfe cannot afford the fame indications in all per-
fons. The proportion which the addition of twenty-
one beats bears ‘to a natural pulfe of fixty in a mi-
nute, is very different from what the fame addi-
tion would bear to one of feventy-five. Foras:
feventy-five is to ninety-fix, fo is fixty to feventy-
fix, eight tenths. In this latter cale then, an '.::-
tion of feventeen beats muft be confidered as equi'ic
valent and affording the fame indication as an addi-
tion of twenty-one beats would have done, had the
natural pulfe been at the rate of feventy-five beats
':'n a minute, It appears then to me thatthe prom

L 5 | R

b Many praflitioners, and fome authors even as early as
Celfus, whofe obfervations and direflions refpefling the exa-
mination of the pulfe are neverthlefs in general excelEn!,_ .:
feem to have concluded too haflily that lefs credit is due to |
the indications furnifhed by the pulle, than 1 think th _
ferve. This has T think originated from negleét of con quen '
ing the natural pulfe in each mdmdua!, as the bafis u'f th:u‘ :
selpettive calculations.
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method muft be'to eftimate the degree of feverac.:
cording to the: proportion ‘which . the - accelerated
pulfe bears to the natural. ., =

. Thusit the pul{e be permanently qmckened in the
proportion of 1.28.to.1:* we may pronounce the
commencement of fever or the prefence of fever in
a fmall degree: if as t 1.44 to 1. it denotes a con-
fiderable degree of tever and fuch as is the ufual
ftate of hettical perfons when the fever is not in a
ftate of exacerbation : if as 1.493 % to 1. it denotes
a higher degree of fever and fuch as ufually accom-
panies pleurifies, peripneumonies, and other internal
inflammations not very acute.; If as 1.6 to 1. §it
denotes a great degree of inflammatory fever, andis
indeed nearly the utmoft pitchof permanent accele-
ration that is confiftent with the prefervation of the
underftanding.

If 1t rifes as high as the proportion of 1.76 | to 1.
it denotes the pitch at which the pulfe ufually isin
malignant fevers which fcarcely ever fails of being
_ attended with delirium and great danger. Under
fome circumftances this number of the pulfe israther
_ lefs formidable, though ftill very threatening; I

* Equal to the proportion that g6 bears to 75.
+ Equal to the proportion 108 bears to 75.
T Equal to the proportion 112 bears to 75.
§ Equal to the proportion 120 bears to 75.

| Equal to the proportion of 132 to 75.
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mmm’thinc;fc of the formation of large fuppura-
tians, . particularly’ fuch : as: -'fnqnm pmpe il'i# ]
cnfes of he@ic' fevers.  .letuiae sdy oF i i
- This merhod> of mpmilﬁp enables us'to hc- |
count for; and to reconcile 'many apparent irregu-
larities:and imconfiftencies. "Thus the pu‘IfM!W;
thought- to indicate a'lower degree of fever than ‘Eﬁdr.
ather fymptoms import to be prefent. But it is very
poflible that thefe circamflances, however difcor-
dant they' may appear at firft fight, may be nev
thelefs iin ftrict unifon with one another. Thus
have witneffed a cafe attended with numerous z
evident fymptoms of fever, wherein the p
did not ‘exceed 4o in a minute, a number to all
appearance ‘extremely fmall, even fuppofing it t
be the one ufual in health, - But upon the confi d'& !
ation that the natural pulfe in this inftance did ne
exceed twenty-four beats in a minute, the difficulty
ceafed, and the' ﬁfhole :&ppeﬁmd regular and pro. '.

portional.- For as 24is to 75, fo is 40 to 125,* ¢t
Taft of which numbers fhould be confidered, accord-
ing to the ufual computation, as the real rate of t e
pulfe, and which was fully adequate to the ot
{ymptoms of fever which then occurred. ;
I lately attended for a confiderable time a perfon
nearly allied i blood to. the one laft menno:;ed
who had rﬂpeatedl}r, durlng my attendancc on him,

; o up j

4=-H

* Here the addition of fixteen beats in a minute m f- {1.14'
reckoned as equivalent to the addition of 50 beats to a pul
the ufual flandard, or.75in aminute. i« 0 00 a'»'i'?-"":'!" 9
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evident, though not violent fymptoms of fever, fuch
as a white tongue, hot fkin, thirft, laflitude and
pain in the limbs. Yet the pulfe in this cale
" fcarcely ever exceeded 78, or at moft 8o beats ina
minute, But I found on examination after his re-
covery that what I had before fufpefted was true,
and that his pulfe was naturally flow, not exceeding
54 or §5 béats in aminute. This circumftance per-
feftly explained the feemingdifcordance of the fymp-
toms. For as 54 is to 75, fo is 78 to 108.3.
which laft number ought to be accounted the true
rate of the pulfe, according to the ufual calculation,
andis, as I have before obferved, the general number
of the pulfe in low fevers. Nearly about the fame
time I vifited, in confultation with an eminent phy-
fician of this city, a patient who laboured under a
- fevere peripneumony attended with the ufual fymp-
toms, and which required three plentiful bleed-
ings, and repeated and large evacuations of other
kinds before it could be reduced. In this cafe the
pulfe; never exceeded (one examination only ex-
cepted) 84 beats in a minute.  Yet the pulle was in
this inftance perfeélly proportional, fince in a natu-
' ral fate it beat no more than 56 times in a minute.
For as 56 1s to 75, fo is 84 to 112.5, which laft
number implies a rate of pulfe {ufficiently quick to
accord with the other concomitant {fymptoms.
~ Butour opinions are not liableto be mifled merely
from thinking the pulle fower than what appears to
correfpond with the other {ymptoms of fever: they
are at leaft equally liable to beerroneous from think-
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ing the pulﬁ: to be guicker, and to indicate a higher
degree of fever, than might be inferred from the
ftate of the other fymptoms. But in this cale as
well as in the former it will T apprehend be gene-
rally found, that the pulfe, as well as the other
fymptoms, are regularand prupcrrtmnatc to one ano- -
ther. If the natural pulfe be g6 in a minute, as I
have repeatedly found it to be in fome irritabl 't*
habits, and not very uncommonly in the fcm """"
fcx, it may rife to 120 beats in 2 minute lﬁl:fure
can pronounce a fever to he prefent : for as ?i
to 96, fo is gb to 121.5. Jhvil g
In order to reconcile thele feeming :rrégulant: S,
and to reduce all pulfes (provided the natural num-
ber be known) to the fame ftandard, the foliomri 3
table is conftruéted. .
Every divifion or fe&ion of this table is numbe
in fucceffion, and each divifion contains the compa-
rative proportion which the increafe of that num
of the natural pulfe which is fet at the head of ez
divifion, bears to the increafe of the ftandard p
of 75 beats in a minute ; to which lait me
pumber the firft number in each divifion is alwa
fuppofed to be equivalent. Thus in diﬂﬁﬂl:r
fe&tion 1. wherein 4o beats in a minute are affi
as the natural pulfe, and of courfe equalto 75 ¢
ftandard, 41 is fet down as equal to 76.875; 4
78. :;5, and the laft number in this feétion,
%2, is fet down as equal to 153.75. _
The proportions under each fettion are fe,t n
to as man}’ at leaft as are equal to 12 5 b:afs of the.
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ftandard natural pulfe, of 75 in a minute, at a me=
dium, through the day.

- The utility of this table in reducing all pulles,
however difcordant they may be in point of number,
to the fame flandard, 1s I truft {ufliciently obvious.
We are accuftomed, and very properly, to adjuft

‘our expreflions and indeed our ideas alfo, relpe@-

ing the rate of the pulfe, to that number of the na-
tural pulfe which is found to prevail generally
amongft mankind ; and it is with a reference to this
number, that the indications which we find pointed
out in books of medicine, are founded, as far as
fuch indications depend upon the pulfe.

If we apply rules founded upon fuch indications
to praftice, we fhall olten find them erroneous, if
underftood according to the literal expreflion;
though perhaps true, when the relative proportions
are duly confidered.

- Epidemic fevers are often deferibed by writers as
being in the different inftances nearly fimilar to one
another in the general courfe of the fymptoms, but
with confiderable difference of the rate of the pulfe
in the feveral {ubjetts attacked by them.

It is, in my opinion, highly probable, that the
pulfe, rightly attended to, would not prove lefs
uniform and confiftent than the other {ymptoms,

Were the pulle in every inltarce ot the lame kind
of fever to beat an equal number of times in the
fame fpace, the courle of nature would be irregular
and inconfiftent.
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- We cannot imagineit to be compatible with our
ideas of the operation of natural caufes _that an _ac=
celeration to the fame pitch in point of numb:rf
fhould take place from the fame caule.in.a perfon
whofe natural pulfe was 40 and one. whﬁﬁmmﬂ
pulfe was 75 in a minute. ) orered ,r;; u!

In order therefore that the fame :ﬂ’e&s ma;]r
tually at 'leaft be produced from the ﬁm;ﬁu Sy
(e. g. in the cafe of infe@ion) it is neceflary that the
correfponding appearances fhould be fomnwhal: *'J.'r
ferent. 1 Hand ::

A pulfe which beat naturally 75 times inam
nute, might poffibly without much danger be .-
celerated to an hundred beats in the fame time, but
life would probably be terminated long hefmzh
pulfe that beat naturally only 45 times mammu
was increafed to the former number., |« = @

The method then here recommended, pmmf -.
- think, not only confiderable improvement m "
tice, but may alfo ferve to reconcile feveral |
ing inconfiftencies in the courfe of nature, an
evidence thc uniform nperatmn of naiuml [
think thnfe to be, which are pmduﬁwn of

Some difficulty however remains: In orde '.*',_-..
make a proper ufe of the tables, it is neceflary &
be acquainted with the ufual medium rate of the

tural pulfe when 1n health, which on fuchoc caf ;
is not often poflible to be difcovered with fuffic
accuracy to ferve this purpofe; but if M e
thod here recommended be attended with the a
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vantages which I {fuppofe, it will be worthy the at-
tention of medical pradlitioners to examine and
to note down the number of the natural healthy
pulle of each individual, for whom they have been,
or may be likely to be concerned. This mightferve
as a guide to dire¢t the judgment in time of ficknefs,
and to enable the prattitioner at one view to reduce
the proportion of the pulfe fo examined, to the ge-
neral ftandard. Thus we may fuppofe an adult per-
fon to be affeéted with the ufual fymptoms of fever
in a moderate degree, yet with a pulle not exceed-
ing 84 beats in a minute.

‘This number, though rather exceeding the ufual
rate, 1s not more than takes place fometimes, with-
| out greatly affetting the health, and might on that

account lead the perfon confulted to aflign fome
other caule for the attendant fymptoms than what
might be connefted with fever, and to aét accord-
ingly. But if the natural pulfe fhould be known to
be no more than 64 in a minute, it would explain the
apparent difficulty. For as 64 1s to 75, fois 84 to
98.437. which laft number of the pulfe is fufficient
- to indicate the ufle of remedies adapted to the cure
of fever. Suppofe on the other hand a phyfician
to be called to a perfon in whom appeared {ome
flight inflammatory fymptoms, but with a pulfe of
120 in 2 minute. The latter circumftance might
lead to an opinion that the fymptoms were at vari-
ance, or elfe that the fever itfelf was of a putrid or
malignant kind ; in diforders of which tendency,

1
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the other fymptams of inflammation often am
but in a moderate degree, in proportion” to the ra-
pidity of the pulfe. But had it been known in fuch
a cafe, that the natural pulfe beat at the rate of g8
times in a minute, no very uncommon dm@{@m; y
in the female fex, it would have tended to Eugia |
the nature of the complaint, and to abate much of
the apprehenfion which a puli’: feemingly fﬂqm ko
micht occafion. For as g8 isto 75, fois 120 ¢
g1. 83?, which laft number 1s very common in:
medium pulfe, when the fymptoms of gﬁﬂﬁ:ﬁl
flammation are but moderate. 14 Bl
It would be foreign to the purpofe of thn pre a..;.
work to particularife the different modes of treat
ment which would be indicated under fuch d;ﬂ’er
ent views of the {ubjeét, ey
- Asadvance in age caules a confiderable alte --? om;
in the pulfe, it would be proper for tthfd:'é vho
make the obfervations above recommended, tn.;
peat them at fuch intervals of life as are lik
affe&t the rate of the pulfe. Butthe rate ﬁ
healthy pulfe of any individual above 14 yea
age, and not far advanced into life, being er
certained, will ferve as a ftandard to a preti;c
fiderable age, and even then may be ufeful w
lfome allowance to direét our judgment, althg
the calculations founded thereon may net baa ‘
rate. I once meantto have formed a calculauo
the changes n the pulfe as they takﬂpl&m%di Fer
ent times of life ; but found the faéts, thﬂmh; on= ..
curring to prove the general pofition, fo variable

}
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' and irregular, that no corrett inferences could be
. deduced from them.
- I have added at the end of the calculations above
. referred to, a fhort table of the proportion between
\ the ?vening and the morning pulfe, at different de-
| grees of its acceleration, beginning with the one

that is fuppofed to mark the lowelt degree ot fever,
and terminating with that which is nearly as quick
as is confiftent with life, or at lealt with hopes of
| recovery. This table is founded on one given by
| Dr. Bryan Robinfon, and inferted in the former
| part of this work, and which marks the rate of the
| natural pulfe at different times of the day. Thus
| at VIII. in the morning the mean pulfe of the two
| inftances he has produced, was 65. 5. and at VIII,
in the evening 76.5. It feeris highly probable and
‘agreeable to the regularity of nature, that the fame
| proportions {hould be obferved when the pulfe is
| regularly and permanently accelerated, which before
| took place in the natural pulfe.

~ A pulfe which at VIII in the morning beats 32
times in a minute, {hould, if no alteration takes
place in the fyftem, beat g6 times, (or a fraction
lefs) at VIII. in the evening ; for as 65.5 is to
76.5, fo is 82 t095.771. A due attention to this cir-
cumftance may I think enable us to explain feveral
of the fymptoms which occur in fevers, and to draw
'| from thence {fome important conclufions. Every
- prachitioner in medicine mult have remarked, that,
| in continued fevers, thereis a conftant and regular
 acceleration of the pulfe, and aggravation of the
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other fymptoms in the evening. In fuch a fituation
the fever is ufually faid to be higher in the evening
than in the morning. #

But fome * acceleration of the pulfe and conco-
mitant aggravation of the fymptoms may take place
in the evening, and yet the fever may be notwith-
ftanding on the decline. e

Thus if we fuppofe the pulfe at VIIL. in th
morning to be 98 in a minute, and at the corref-
ponding hour in the evening to be 108, it w 111 ap-
pear that this latter number, though fufficient to
thew ftrong marks of fever, is nutwithﬂ:anding indi-
catory of its decline, fince had it been in regular
proportion (fuch as we might expect to take PI ce
had the fever been fltationary) it fhould have -__~__
114 and fome fraftions-over. A due attention to =
circumftance may afford important information : it
may fuggeft the propriety of the continuance or the

* Anp attention to the remiffion of the {ymptoms in a norn
ing, and their aggravation in the evening, fuppt}ﬁngtha
order to be flationary, may furnifh fome ufeful hints refpe
the proper time for adminiftering both food and medicine.

The morning feems the moft proper time for offering
of the nutritious kind, and the evening, theone when remed
that tend to lower the fever, might perfaps with moft adv
tage be exhibited. Thele, howwcr admit of confiderab
titude, efpecially in what regards medicine. It hnﬂ:» Tue
though (1 believe pretty generally) in refpeét to food. ';ﬂ

Does it not feem likely that the vehemence of thb
[ympmms in the quartan ague, may pmce:d in part
time of its accefion, which is ufually 1n the evening, concur

ring with the diurnal periodical acceleration of the Fan-QA_
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change of medicines, and encourage the phyfician
to expe&t a favourable remiflion and farther abate-
ment of the pulfe the fucceeding morning. On the
fame principle thould the evening pulle exceed the
proportion, as if a pulfe that beat g8 in the morn-
ing was to rife to 120 in the evening, it would give
reafonable caufe of alarm. asit would indicate the
fever to be on the increale. The apprehenfion of
this, however, may fuggeft the trial of attive reme-
dies, fuited to ftop its farther progrefs.

It muft be obferved, that the table here given,
though conftructed fo as to [uit nearly the ftandard
number of the pulfe, or 75 beats in a minute, ata
medium, may yet be accommodated to any number
of the natural pulfe contained in the divifions of the
larger table, provided that the natural number of the
pulfe be known.

Thus fuppofe -the natural pulfe of any in-
dividual fhould be known to beat at a medium
40 times in a minute ; 1f this pulfe fhould at
VIIIL. in the morning beat 44 times in a minute,
and be accompanied with other fymptoms of fever,
and at VIII. in the evening beat g1 times in the
fame {pace, we might fay that the fever was ftation-
ary. Forin the firft feftion of the larger table (in-
tituled Natural Pulfe 40 in a minute) we find that
44 correfponds to 82.5, and 51 to more than g6 of
the ftandard pulfe. Now this is nearly the fame
proportion which takes place in the natural pulfe at
the correfponding hours * above mentioned, and

* 65.5: 76.5:: 44 51.339
65.5: 76.5 :: 32.5: 96.356.

e —— e
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eoincides perfeQly with the firft artn':fc int thc o
er table. . {'
Again, fuppofe the natural pulfe of any md:ﬁa
dual to be known to beat at a medium 6o timesina

minute, and that this pulfe fhould {atmmﬂﬁ
_ﬂther fymptums of fever) be acceier‘ated Fo as -

of a pulfe Gfﬁt::r appear in Seét. XKI of the*la er
' table to be equal togo of the ftandard pulfe ; anﬂ
the (maller table it appears that a pulfe of 4_}&' at
VIII. in the morning, fhould, if the fever con ;;;.
tinues {tationary, beat 105 at VIII. inthe evening.
If we look for 105 in the fecond column of Setk.
XXI. we find it correfponds with 84 in the ﬁr
column. Hence it fhould follow that a natural iy
pulfe of 6oin a minute, which when accelerated by
fever beats 72 times at VIIL. in the morning, mi' ht
be expeted to beat 84 times at VHI. in the eveni
provided the fever continued ftationary. = 8
"This table is equally applicable to naturhl r"‘.z.,f
which are quicker than the ftandard, asit is ta'{
as are flower.  Thus, fuppofe a natural pulfe w
medium rate was known to be 84ina minute, hr~
at VIII. in the morning beat g8 times in ﬁral.‘
I find in Se&. XLV. of the larger table, f;hdt
equal to 87.5 of the ftandard, and by the {n
table that a pulfe which beats 87.5 i the mo
fhould in the evening beat about ro2. f?nt
confulting Se€t. XLV. of the larger table,
that 102 of the {tandard is nearly equﬂ to 1‘
pulfe that naturatlv beats at the rate of 8
minute.

l' ;H',
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- Conlequently fuch a pulfe, which at VIII. in
the morning was g8, might be expetted to be 114
at VIII. inthe evening, provided the fever neither
- increafed nor diminifhed.

- The reader will obferve that the proportion which
the natural pulfe bears to the ftandard, is calculated
from 40 to £30 beats in a minute, both inclufive,
| inthe larger table which contains 9z {cétions.
| Itis probable that 130 beats in a minute far ex-
|- ceeds the natural pulfe of any adult perfon, but the
proportion which this, and f{everal other numbers
| inferior to it, bear to the f{tandard, was inferted
with a view to aflift our calculations relpeting the
pulfesof children. The irritability almoft confiantly
| attending that ftage of life, 1s fuch, that I doubt in-
| deed, if we can with proper fieadinefs and regula-
rity accommodate their pulfes to the ftandard, but
| I think neverthelefs, that fuch computations may.
confiderably aid our conjefures, in cafes wherein our
| information muft of neceffity be both fcanty in it-
felf, and confined to a narrow compafs.

I have thus endeavoured to explain as well as I
am able the ufe of the enfuing tables, and hope
the reader will think with me that they are capable.
| of being applied to feveral ufeful purpofes.

I by no means would infinuate that the principles

I have laid down will hold in all cafes, but from a
. cautious and perfeétly unprejudiced obfervation of
| many remarkable inftances, I thick myfelf author-

ized to fay, that experience has confirmed what I
| have laid down to a degree {urpafling my expeéta-
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tion, and enabled me in fome inftances to forma
Judgment refpetting the event, at an earlier period
of the difeafle than I could have done without fuch
afliftance. Whether the tables may fucceed equally
well with other profeffional perfons I will not ven-
ture to determine : my wifh is, only, that they may
be {ubjected to an impartial examination and trial.
If my opinion of them prove well founded, their
utility will fully juftify their publication. Should
my opinions prove erroneous, 1 know f{carcely any
practical ill confequences that could follow, as tew
pra&itioners place an unlimited confidence in the
pulfe, but confider it as balanced by the other fymp-
toms ; and the intention of this treatife is not to aug-
_ ment our confidence in any indication which the
pulle may be fuppofed to furnith, but to explain
what 1t points out as far as it is entitled to credit,
and no farther. _ i



TABLE

OF THE
DIFFERENT RATES

OF

NATURAL PULSES,
From 40 10 130 in a Minute.

Exprefling the Proportion which the Increafe of
each bears to the Increafe of the Standard Pulfe,
which laft is underftood to confift of 75 Beats in
a Minute at a Medium through the Courfe of
the Day.
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SECT. 'L

Natural Pulfe, 40 in a Minute.

=75
76.875
78.75
80.625
82.5
84.375
86.25
88.125
'gﬂ
91.875
93-75
95.625
97-5
99.375
101.25
103.125
105
106.875
108.75
110.025
112.5

114.375

I

I

116 25
118.125
120.
121.875
123.75
125.625
127.5
129.375
131.25
133.125
135
130.875
138.75
140.625
142.5
Ead:-57
146.25
148.125
150
151.875
153-75




Natural Pulfe, 41 ina Mmuﬁ.

e
SEQTIH.

L OE=rg
l:'s.-"..- ?g.gﬂg
43 | ES-.S
44 |' 80487
iq.. i B2.316
+40.5 84..1-42
47| 8507
45 1 87.803
f*@-T - 89.632
50 |1 9T.461
51 |: 93.29
52 .01 gSIIg
53| 96.94
54017 98.977
i '100.606
5 102.435
57 | 104.204
58 | 1106.093
rgg ¢l 107.922
60 109.751
61 |i111.58
62 | 113.4




[ 60 ]
SECTD 3.

“Natural Pulfe, 42 in a minute,

— 1 64 | 114.96
26.785 65| 116.345
78.57 66 | 117.93
80.355 6% 119.715
82.14 6 121.5
83.925 6g | 123.285
8571 70 | 125.07
87.495 71 | 1206.855
8g.28 72 128.64
g1.065 73 130.425

- 92.85 9450 17201
94.635 75 | 133.995
06.42 76 | 135.78
98-305 77 | 137.565

" 100.0Q 78 120-35
101.875 79 141.135
103.650 8o 142.92
105.435 31 144.705%
107.22 82 | 146.48
100 095 83 148.265
110.79 84 150.035
112.575

ey sl

-
-
s e e wme— o
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SECTI TV
Natural Pulfe, 43 1n a Minute.

=7g

72-744
2?8..133
80.232
81.976
83.721
85.465
87.209
88.953
90.697
02.442
94.186

© 05-93
97.674
99.418

102.907
101.651
100.394

108.139
100.884
111.628

101.163

63
6

P ol

71

72

Eﬁf

ey

113:372"
115.11

116.86
118.604

120.348 |

122.092

1 122827 i
125.581. |
127385 | ¥
129.009 |
lga.ﬁ;a 18

132.55

13302 |

i
e
i} A3
r »
|

4
|

136.136 |

137.87 |
139.614 8
143.113 |

144857

146.591
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SECT.. M.
Natural Pulfe, 44 in a Minute.

|

44 =75 66 112. 506
45 76.704 II 67 114.211
46 gB..-;.n‘}' 68 115.016
4 0.113 69 117.614
4 81.810 70 119.318
49 83.524 71 121.022
50 85.229 12 122,726
5t | 80.93 73 | 124.43
52 88.63 74 126,134
53 9o.33 75 | 127.838
54 | 92039 76 | 129.542
5 93:743 77 | 131.246
5 95-447 78 | 132.95
5 97-151 79 | 134.656
5 98.855 8o 136.361
59 | 100.559 81 138.066
6o 102.263 82 139.771
61 | 103.967 83 | ‘1q1.4%6
02 | 105.686 84 | 143.181
63 | 107.391 85 | 144.886
64 | 109.096 86 146.591
65 | 110 8ot
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SECT.” YL

Natural Pulle, 45 in iMiﬁE!é.:

=7

76.667
78-334

8o :
81.667

83.334
85
86.667
88.394
Qo
91.667
93-334
95
96.667
98.334
100
101.667
103-334
195-
106.667

108.334
110

68 | 113.334 |
69 10 ‘125 8¢ Seh
70 | 110.667 |
71 | 118.334 |
72} 190 ¢ "I
734 121.667 |
74 1;3%3&
75" 145 %
?6 S .1?_16‘
4 | 128.334
7 130
79 121-.&5;?..
“8o0 | 133-334 .
81 285 B,
82 Igﬁﬁﬁy
83 13&3&1
84 [y rajoratin
85 | 141.667
8 | 143-334 |
By (4 L SR
ik -
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SIEC T NJIs

Natural Pulfe, 46 in a Minute.

46> Ji=75 (= 68 | 110.86
47 76.631 69 112.494
48 78.26 70 114.125
49 | 79-893 71 | 115.756
50 81.58 - 72 117.36
51 83.155 73 119.021
52 83.782’ 74 | 120.652
53 86.417 75 122.2872
54 88.048 76 | 123.814
55 | 89-679 77 | 12§.545
50 91.31 78 127.176
57 | 92941 79 | 128.807
59 04.56 8o | 130.438
59 96.203 81 132.0009
6o 97.822 g8 Ke134d.7.

61 09.450 83 135-331
62 101.087 84 130.962
63 | 102.718 85 138 593

. 64 104-34 86 140.224
bg 105.97 37 141.85
66 | 107.6 88 145.48
67 10G.232




£ e ]
SECT: Vill.

Natural Pulfe, 47 in a minute,

| 70:595
?8.132
9.767
1.382
gﬂ-g??
4-572
86.?6?
87.762
89.357
90.95¢2
92.547
04.142
95737
97.332
98.927

- 108,522
102,117
103.712
105.307

108.494

106.g02

69_
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SECT. IX.

Natural Pulfe, 48 in a Minute.

76. 562
78.125
?'gflgb
31.25

82.811
84.875
85.930
87.499
89.009
9o.624
92.180

93-749
95-311
96.865
98.430
99-999
101.501
103.123
104.685
100.247
107.809

70
71
72
73
74

75
76

£
78
79
8o
81
82
82
34
85
36
56
89
Qo

100375
110.933
112.495
114.059
115.681
117.193
118.756
120 918
121 881
123 443
125.000
126.508
128.131
129.693
131.250
132.818
134-381
135-943
137-595
139.007
140.63

= —L a e e——
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SECT X.L.

Natural Pulfe, 49 in #Mmlts

=75
78,

?55

& fﬁi

J -326 3

- 84.183
85. 714
87.244

88. 7yg

o1 836

93 -367
94.897
06.428
97-959
99 499

- 101.02
! IGEL}
- 104.08
' 105.612

107.142

I

REFETESETrEERIIINANY |

i e
e
o :‘ *‘ — #._; g - [} :-

e
#h g

- -~

.
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BECT.

XI.

Natural Pulfe, 50 in a Minute.

=:?g.
79:5
78
79-5
31
82.5
84
85.5
37
88.5
go
91.5
93
94-5
Qb
97-5
99
100.5
102
103.5
105.
"100.5

72
73
74
79
76

77
78
79

108.
109.5
111
122.5
114
115.5
117
118.5
120
121.5
123.
124.5
126
127.5
129
130.5
132
133-5
13%5
136. 5
138

e
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SECT. XIL

Natural Pulfe, 51 in a Minute.

507 ==ps on ool v A7a

52 | 7647 74

55 77-941 76 2
54 79:411 76 |
55 80.882 7 Al
56o1r 2E-358 78+
5 83.523 79 |
58 | 85.294 8o |
59 §6.764 81 i
60 88.235 - 8.5
61 89.706 | 83
62 91.176 8¢
63 | 92.647 8s
64 | 94.117 86
65 | 95.588 87
66 | 97.059 88
6 98.529 89
6 100 - 0o
6g | 101.47 g1 4
70 | 102.941 gz
71 | 104.412 93

72 105.882 |

py kg 8
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Natural Pulfe, 52 in a Minute.

:

52 |=75 74 | 100.73 |
53 76.442 75 | 108.172 |
54 77 .884 76 ' | 109.615 |
55 79-320 77 | 111.057
560 | 80.769 78 | 112.499
57 | S8a.en 79 | 113-942
58 83.653 8o 115.984 |
59 85.096 81 116.826
6o 36.5%%3 Qo 118269
61 87.9 83 119.711
62 | 89.423 i‘ 84 | 121.153
63 go.865 85 122.505
64 92.307 86 | 124.036
65 | 93749 87 | 1 ﬂg.eﬂfﬂ

66 95.192 88 126.92

67 96.634 | 89 | 128.365
68 98.076 go | 129.807
69 | 99:519 9t | 131.249
70 100.901 Q2 132.691
71 1C2.4083 l 93 134-134
72 | 103.850 | 94 | 135.576
73 1c5.288 ||
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O SEET. T RIY
Natural Palfe, 53 in a Minute:

""?5

g 1
Q.E?
82.075

8
83 35‘

' '86 32

87.735
89.151
90. 5006
91.981
93-396

94.811
gb.226
97.641
99.056’

- 100, éjl

1:‘.11
193.302
104717




SHE T3 XV,

[ 8 ]

Natural Pulfe, 54 in a Minute.

=75

76.387
77774
79-151
80.538
81.925
83.312
&}_.?

86.111

87.

33;583
9e-277
91.661
93-054
04:443

95:°33

Q7.222
98.611

100 |
101.5‘3

102.77
104.167

76
77
78

79
So

81

105556
106.945
108.334 |
109.723
111.112
112.5

113.889
115.277
116.665
118.053
119-444
120.829
122.217
123.605
124.993
120.381
127.769
129.157
139-545
131-933
133:333
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SECT. XVI

Natural Pulfe, 55 in a Minuté,

e
—-

o

=75 ‘
76.363
77727
79-09
80.45
81.81
83.181
84.54
85.90
87.272
88.636
89.999
91.363
92.720
94.09
95-454
gg.glj'
98.181
99-545
100,908
| 102.272

103.636

T
. 78

79
8o

104.
106 g%g
A07. 727
109.09

110-454

111.8138
113.182
114-545
115-909
117.273
118.636

120
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SHET. HVH;
Natural Pulfe, 56 ina Minute.

.56 =75 I 78 | 104:465
57 | 76-339 79 | 105:904
58 77.078 “ do 1:-;.1@4
59 79.017 81 108.483
6o 80.350 82 | 100.823
61 81.605 | 83 111.162
62 83.035 84 | 112.501
63 84.374 Bg 113.84
64 85.713 i 8 115.17
65 87.052 87 | 116.51
66 88.792 88 | 117.857
67 | 873t | 89 | 119.196
68 gl.071 Qo 120.535
69 02.41 g1 121.874
70 93.7 " g2 - | 123.213
71 95.009 93 | 124-552
72 | 96.429 04 | 12599
73 | 97-768 95 i) 197149 &
74 | 99-107 96 | 128,509
75 100.446 97 | 129.908
76 101.730 98 191.247
77 103.125




[ 8 1
SECT. XVIIL

Natural Pulfe, 57 in a Minute,

=

=7
76315
77-631

78947
80.26
81.57'%

82.894
84.21

85.526
86.842
88.157
89.473
90.789
92.105
03-421
9&-?33
90.05¢
97.368
08.684
100
101.316

102.631

79
8o

o e 5 |

103.947:
10, gg{;
109.579
107.094
109.21
110.526
111,842
113.158
114.473
115.789
ug.mg

.421

119.737 |
121.052 |
1282, gga ey
123.684 |

125

Syl

128.9%:
130.2 3




i, 855 ]
SIECE, 2 XIX,
Natural Pulfe, 58 in a Minute,

_ =
58 |=75 8o | 103.4482
59 760.2931 81 104.7413
6o 77.58602 82 106.0344
61 | 78.8793 83 | 107.3275
62 80.1724 84 | 108.6206
63 81.4655 85 109.9137
64 gﬂ.?gﬁﬁ gﬁ 111.2068
65 4.0517 7 | 112-4999
66 .| 85.3443 88 113.793
67 86.6379 89 115.0861
68 87.931 go | 116.3792
69 89.2241 91 117.6723
70 | 90-5172 92 | 118.9654
ol 91.8103 93 120.2585
72 93-1034 94 | 121.5510
73 943965 95 | 122.8447
74 95.6896 96 | 124.1378
75 96.9827 97 | 125-4309
76 98.2758 93 126.724
77 . 99.5689 99 128.0171
78 100.862 100 129.3102

79 102.1551




£ 8 ]
SECT. XX.

Natural Pulfe, 59 in a Minute.

=75

76.2711
77-5422
78.8133
30.0344

13559
82.62606

51008

?5 4399
d7.7110
88.9821
90-2532
91.5243
9= ?954

9405,

208?
9:' 8793
99.1509

lGD.,;lE?.ﬂ

101.6931

- 105.5004

10 59
. 116

B ot |
- 123.3018

- 125.8440

_mgﬁg 1

- —

102.9642 |
104-2353

106.7775

108.0480
109.319

110.

118619
113.1330
114.4041

11 21%
llg 5
120.7590

AL 5?59




[F&° ]
SEC T, XXL

Natural Pulfe, 6o in a2 Minute.

Bo . =75 I 82 102.5
61 76,25 33 103.75
62 | 77.5 84 | 105
63 78.75 85 100.25
64 8o 86 107.5
65 81.25 87 | 108.75
66 82.5 88 | 110
67 83.75 89 111.25
68 85 Qo 112.5
69 86.25 91 113.75
70 87.5 92 115
71 88.75 93 | 116.25
72 90 94 | 117.5
73 | 91.25 95 | 113.75
74 | 925 96 | 120
75 | 9375 97 | 121.25
76 95 93 122.5
77 96.25 99 | 123.75
78 97.5 100 125 '
79 98.75 101 126.25
8o 100 102 125.5
81 101.25

o 0
i
|
[ER
i
iy
-
iy

—

- - — — i T -
. e e
- R T e ,."'.' " ._."-_ll._-'l:
= e g S | |
= W - e
K T - £
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(A8 L
SEICTS XXH.

- Natural Pulfe, 61 in a Minute,

=75 83 | 102.148 |
76.2295 84 | 103. 3??5 .
77-459 85 | 104. v:r
78.6885 86 105. Eg'f
59.913 87 107. ogﬁ ;
1.14?5 88 108.2955 |
77 89 | 109.525 |
83 0bj5 9o’ 110.7545 |
84.936 or | 111.984 |
86.1655 92 113.2135 |
87.395 93 | 114.3442
88.6245 94 115 go :
89.853 95 32
91.0825 gb | 11 .age7 I
92.312 97 | 119.2622
93.5415 98 120.4918
94.771 09 121.7213 |
gb. 0005 100 122. g b
97.23 101 |
98. 4595 102 g
99.689 103
100.9185




SECT. XXIIIL

[ 8 ]

Natural Pulfe, 62 in aMinute.

=75

76.209
77:419
?8.62%

79-83
81.048
82.253
g}gﬁ?
4.077
85.887
87.096
88.306
89.516
90.725
91.935
93-145
04.354
95-504
96.774
97-9%3
99.193
| 100.403

84
85
86
87
88
89
go
g1
92
93
94
5
o
97
93
99
100
101
102
103
104

101.613
102.822
104.032
105.242
106.451
107.661
108.871
110.08

111.20 -
112.5

113.709
114.919
116.129
117.338
118.528
119.758
120.907
122.177
123.387
124.590
125.806
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SECT. XXIV.
Natural Pulfe, 63 in a Minute,

=75

8s5.

76.1 86 | 102.

7 ,33 gg | 10357 -
78-57 8 | 104.76
79:76 89 | 105.95
80.95 9o | 107.14"
82.14 Q1 .| 1@8.«'33‘
83.33 92 | 109.52
84.52 93 | 110.71
85.71 94 | 1119
80.9 95 .1 1eg.a"
88. 96 | 114.285
89.:3 ggJ 115.476
90.47 | 116.666 |
91.66 99 | 117.857
92.85 100 | 119.047
0404 o1 | 120.238
0523 I 102 | 121.42
96.42 | 103 ] 122.619
g7.61 {| 104 | 123.809 |
98.8 ‘H 105 o 12505
100 1 -




o ]
SEG T XXV,
Natural Pulfe, 64 in a Minute.

64 =75 . } 86 100.781
65 76.171 87 101.953
66 7‘; 343 88 103.125
67 78.515 89 | 104.296
68 79.687 go | 105.468
69 80.859 gl 106.64
70 82.031 g2 107.812
71 83.203 93 108.992
72 84.375 94 | 110.156
73 | 985.546 95 111.328
74 86.718 112.5

7 87.89 gg 113. 671
7 89.002 114.843
7 90.234 116.015
78 91.406 m::: 117 187
79 92.578 10I 118.359
8o 9375 102 119.531
Sr 04-92L 103 120.703
32 96.093 104 121.875
33 97.265 105 123.046
84 98.437 106 | 124.218
85 | 99.609 107 | 125.391




[ 92 ]
SEC T. ! XXM.

Natural Pulfe, 65 in a2 Minute.

05 =1 88 | 101.538

66 7%.153 | 89 Inz%gz |
67 | 77.307 90 | 103.846 |
68 | 48,461 QL oL 7O5° 8 VN
69 79.615 92 | I00.153 |
70 | 8o0.769 93 cp 1en-357 18
71 81.92- 94 | 10 gﬁ; 18
72 | 83.07 93.:p 99-2%5 Uiy
13 34434 9 :ln'jgg I
74 53 97 928 |
75 86%38 93 Ilg.c}’;% |
76 2700 99 | 114.23
] 88.846 100 | 115.384 |
78 go 10t | 116.538 |
9 91-153 1oz | 1R ggz

o 02.307 103 | 118.846

81 93.461 l 104 |'F 1200 "at
82 94.615 10 121.153 |
83 | 95769 106 | 122.307 |
3 i gﬁ.gzg | oeds 123.461 |
85 98.07 100 | 124.615 |
8 [ 99.2 109 | 125.769 |
87 | 100.384 | e




' 93]
SEET. XXVII.

Natural Pulfe, 66 in a minute.

66 |=7;5 r 8 101.196
6 76.136 gg 102.2%2
6 77.272 91 103.409
69 78.409 g2 | 104.545
70 | 79:545 93 | 105.681
71 80.681 94 | 106.818
72 81.818 95 107.954
73 82.054. g6 | 109.09
74 84.09 ° gg 110,227
75 85.227 9 111.363
76 86.363 99 | 112.499
77 87.499 | 100 113.636
78 88.636 101 114.772
79 89.772 102 115.909
30 go.gog 103 | 117.045
81 92.945 || 104 | 118,181
82 93.181 105 119.318
83 94.318 106 120.454
84 95:454 107 121.590
gg 96.590 | 108 122.727
97.727 109 | 123.864
87 98.863 110 | 125
88 | 100




[ 94 1]

SECT. XXVIIL

Natural Pulfe, 67 in 2 Minute.

=175
?6.1;‘3
772

78.358
| 79-477
| 80.597

yo B

. 89, 955
85.074
| 86.194
87.313
88.432
89.552
90-671

92.910
94.029
95149
96.26

97.388
98.507
09.626

81. 16 :

gl.7o1 .

9o
g1
92
93
94

111

: 1m«ﬂ-ﬁ

112 p

——

mhﬁ

lﬂZdQ 5 .
104.104 ;
105.224 |
106.343 |

3%“5“ 14

&
Ak
ri

E

m:s-m
124.2 3 F'"
135




E'98 1
‘ SEICT . TXXTIX.
Natural Pulfe, 68 in 2 Minute.

68 , =75 Q2 101.470
69 76.102 93 | 102.573
go 77295 94 | 103.6760
71 78.308 95 | 104.779
72 Q.411 96 | 105.882
73 0.514 97 106.985
74 81.617 93 108.087
75 82.720 99 109.190
76 83.823 100 110.293
77 | 84.920 101 I111.397
78 86.029 102 112.499
79 8%.131 103 113.612
3o 88.235 104 114.705
81 89.338 105 | 115.808
82 g0.441 100 | 116.911
83 91.54 10 118.014
84 92.04 10 119.117
85 93-749 100 | 120.220
86 04.852 110 | 121.32
87 95955 It 122.42
88 97.058 112 | 123.528

| 89 | 98.61 113 124.631
go 99.204. 114 | 125.734
gI 100.470 :







[ o7 ]
SECT. "XXXI;

Natural Pulfe, 70 in a Minute,

70 1==75 94 -| 100.714
g1} : 76.071 95 .| 101.785
72 77.142 g6 | 102.857
73 78.214 97 103.928
74 79.285 98 105

75 30.355 09 106.071
76 8r1.42 | 100 107.142
77 82.499 10I 108.214
78 83.571 . 102 | 109.285
79 | 84.642 103 | 110.357
8o 8s.714 104 | I11.428
8r 86.785 10 112.499
82 87.857 10 113.571
83 83.928 107 | 114.642
84. go 108 115.714
85 91.071 109 116.785
86 | 92.142 110 117.857
87 93.214 111 | 118,928
&8 04.285 112 | 120

89 95.357 119 | T21.07%
9o 96.428 114 | 122.142
91 97-499 115 123.214
92 98.571 116 | 124.285
93 99.642 }| 117 125.357




e

[ 8 1]
SIEET. ' KAXR,
Natural Pulfe, 71 in 4 Minute.

o= T i S R S Bt e U
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L1 90-845
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{ 99: ]
SEBET: XXXHIL

Natural Pulfe, 72 in a Minute.

o :-_..-:y'g I 97 101.041
73 | 76.041 93 102.083
74 /7-993 99 [y 194834
75 78.124 100 104.166
76 79.1606 101 | 105.208 |
77 | 80.208 102 106.249 |
78 pi18r.299 || 103 107.291 |
79 82.291 104 108-333 |
do | &3.333 105 | 109-374 |
31 84.374 106 110.416 |
82 | 85.416 10 111.459
83 | 86.450 10 112.499
84 | 87.499 105 113,50
85 88.541 110 |’ 114.583

- 86 89.583 111 115.024
87 go.624. 112 116.666
83 01.666 113 117.708
89 92.708" 114 118.75
9o 93:75 115 | 119.791
oI 04:791 116 120.833
Q2 05-833 117 121 .ng
93 96.874. 118 | 122.91
94 | 97.916 119 | 123.958
05 | 98.958 120 125.
96 100 1




[ 100 ]
SECT. XXXIV.

Natural Pulfe, 73 ina Minute.

=75 99 | -101.712 |
76.027 100 | 102.739 |
77.954 101 .7} 103.767 I
78.082 102 104. ;rg&
79- wg 103 | lﬂ
8o.1 104 |
81.1 105 | rn 3;-%
gﬂ 191 100 | 108.904 |
21 107 . | 10 A e
sﬁ 942 125_. I ugggﬂ s
85.273 109 | 111.986 |
86.501 110 | 113.027 |
37 323 111 | 114.041
33 112 '11,5::8 t3
9.383 113 | 116.096 |
ga 410 114 .| 117.1238
91.430 g5 o 1181510 S TR
92.4605 v16; ) 110.178 1
93-493 117 | 120.205 (I &
94.520 118 | 121.233 )
95 -547 119 .| 122, ﬂga
21 5;?5 120 | 12§. 288 |1 ¢
gg 121 | 124,315
630 122 iy 125.942 (EAS
9557 123
109.684




[ 101 7]
SECT. XXXV.
Natural Pulfe, 74 in a Minute.

74 k=25 ! 100 | 101.351
75 76.013 101 10%.3&3
76 77.027 102 103.37
ik 79-040 103 | 104-391
78 79054 104 105.4c,g
79 80.067 105 106.41
8o 81.081 106 107.432
81 82.094 107 | 108.445
82 83.108 “ 108 | 109.459
83 84.121 109 | 110.472
84 85.135 110 111.486
85 86.148 111 112.5
86 87 162 112 | 113.5I3
87 55 113 114.527
83 89 I 114 | 115.540
89 Q0.202 115 | 116.554
9o 91.216 116 | 117.567
91 g2.229 117 118.581
92 93.243 118 | 119.59
93" 94.250 119 120.60
94 95.270 120 121.621
95 9b6.283 121 122.035
g6 97.297 122 123.048
97 g3.310 123 124.602
98 099.324 124 125.075
29 100.337 1







L

SECT. XXXVII.

103 ]

Natural Pulfe, 76 in a Minute.

§ %

"

AEE7E )¢
¢ 4o 75.986

0176973

o1 77960
{21 78947
Jor 79934
r. oI 8@-931
Hor 81;9@1}'

~: 82.804,
y 83.8%1
84.868

85855

86,842
87.828
8%.815
89.802
90.789
91.776.
92.763
93-749

1 94-736

95-723
96.710
97697
08.684

99.6;’ 1

102
103
104
105

107
108
109
110
111
112

113
114
115
116

11"

118
119
120
121
122
123
124
125
126
127

106

100.657

- 101.644

102.631
103.018
104.605
105-592
100.578
107.505
108.552
109-539
110.526
111.513
112.499
113.400
114478
115.460
116.447
bl
118.421
119.407
TR U8
121.381
122.3608

123.355
Aod-34E
125.328

]
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[ 104 ]
SECT. XXXVHL
Natural Pulfe, 77 in a Minute.

e

=70
. {09
76-94
;rg.gze
7 -gyﬁ
70070
80.84
d 81.31%
82.792
~ 83.766
84.740
85.71
86.68

636
89.6:?0
9&.533
9::.?52
92.53
93-506
94-480

1 95-454
gb.428

99-35°
100.324

- 87.662°
38,636

97-402
98.376'




L %05 1]
SECT. XXXIX.

Natural Pulfe, 78 in a Minute.

=75

?3.961
70.023
77.884
78.846
79-807
80.768
81.729

82.691

83.652
84.614
85.575
35-537

7-499
88.461
89.422
90.384
91.345

oL

93.268
04.230
95-191
96.153

97-114
98.076

103
104
105
106
107
103
109

110

111
112

113
114
115
116

117
118

119
120
121
122
123
124
125
126

[

99.037
99 998

- 100.959

101.921

- 102.882

- 193.844
' 104.805

105.767
106.728
107.689
108 651
109.612

; ll.ﬂ.&?q.

111.535
112.497
113.458
114.42

115.381
116.343
117.304
118.260
119.227
120.189
121.150




[ 16 ]
SEC T.1 Xl

Natural Pulfe, 79 in a Minute.

=76

75 94
76.89
73 848
70-797
9.740
0.696
81.645
82.504
83.544

. 84.493

85.443
86.392
87.341
88.201
89.240

~ go.18g

o

=
o5 3o

68
9 ﬂ‘i

g

‘II

106
107
108
109
110
IIl

I13

114 |

IrI&L
116

Tag;
I35
119 -

120

F2I, AN
I2Ps
,1235_
I24

125

126
T3z

128
£29
130
131
132

II2 Z




{ #1867 1]
SECT. XLIL

Natural Pulfe, 8o in a Minute.

fdgit =75 108 | 101.250
8t | 75.937 109 | 102.187
82 70.875 110 | 103.125
83 77.812 Il 104.002
84 78.750 112 105

85 | 79.987 113 | 105.937
86 80.625 114 106.875
87 81.562 115 | 107.812
38 82.5 116 108.750
8q 83.437 iy 109.687
90 84.375 118 110.625
QI 85.312 119 111.562
92 86.250 120 112.5
03 87.187 121 113.437
94 88.125 122 114.375
05 89.062 123 115.912
g6 go 124 116.250
97 90.937 125 | I117.187
98 91.875 126 118.125§
99 92.812 127 119.062
100 03.750 128 I20.
101 04.687 129 120.937
102 95.625 130 121.875§
103 96.562 131 122.812
104 97-5 132 123.750
105 | 98.437 133 | 124.687
106 | 99-375 134 | 125.025
107 100.312
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[ 18 1

SECT. XLIL

Natural Pulfe, 81 in a Minute.

100
191",
102 |

104 .

106
107 -

=

75925

L1 70.851
1 77777
- 78.703

79-629

| 8o.555
1 81.481

{1 82.407-
| 83333
84. 259~
86 111-

87.037
sk s

- 89.814

90.740
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193518

94-444
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96 296
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[ 109 ]
SEGT. +XLHI.

Natural Pulfe, 82 in a Minute.

S —"1c 110 | 100.609
83:.1. 75.914 111 101.524
84 76.829 112 102.439
85 77743 113 103.35
86 78.658 114 104.20
87 79-573 115 | 105.183
88 80 487 116 106.097
89 81.402 117 107.012
9o 82.317 118 107.926
QI 83.201 119 108.841
g2 84.146 120 109.756 |
93 85.060 B21 110.670
04 85.975 122 111.585
95 86.390 123 112.5
b 87.804 124 113.414
97 88.719 125 114.329
98 89.624 126 115.24
99 90.548 127 110.15
| 100 91.46 128 117.073
101 02.37 120 117.987
102 93-292 130 | f18.902
103 04.207 131 119 817
104 g5.122 132 120.731
105 g6.036 133 121.646
106 96.951 134 122.501
107 9%-355 13 123.475
108 93.780 13 124.390
109 1 99-095 137 | 125304
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- SEET. THLIV:
Natural Pulfe, 83 in a Miﬁu?{e.

.

110 ]

1=75

75-993
76.807
77-710
78.614
79-518
8G.421
81.325
gz .228
3.132
54 036

+ 939'

. Shot

37 650
38 554
89.457
9o.361
gl.zﬁg
gz.lﬁ
93.-072
93-9?5
59
-7
33 &
97-590
03.493

' 99-397

100.35}

|

112
113

& |

11

A .

I'I_g
.

119

120

1'21-_

122
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g ]
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l'ig ¢4
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13'!.

Igﬁ A
I
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i 13
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SECT. XLV.

L

111 1]

Natural Pulfe, 84 in a minute.

—
?5 892
6.785
7;! .678
78. 5?1
79-464

80.357
81.25

82.142
i
3-92
84.821
85.714
86.607

8? 5
.292
30,28

9° 178

01.071

91.964

92.857

93-759

94.642

95-535

g6.428

9;?.3'21

93 214

09.107

1CO

119

114
115
110

117
118

119
120

121

122

123
124

125

1206

127
128
129
130
131
132
133
i3-1

5
1%6
137
138
139
140

100.892
101.785
102.673
103.571
104.404
105 357
106.25
107.142
108.035
108.928
109.821
110.714
111.607
112.5
113.302
114.285
115.178
116.071
116.964
117.957
118.750
119.642
120.535
121,420
122.921
129.214
124.107

125




[ 12 ]

S E C 'T.'-- XLV‘. :
Natural Pulfe, 85 in a Minute.

=75

75.88¢
76.764
77647
78.529
79.411
80.294

81.176
' 82.058"
82 941
| ga 823
- 04.70,
85,588

855
86. .470

8 352_

88.235
89.117
go

go. 332'
91.764 -
92‘647
- 093.529
- 94-411

95 294
96.176
97.058
g7-94T

- g8.423

09759

g |

Il
11
b
11

119
lﬂﬂ':

198 °
122 | 1
123 | 108.5209
124 | :

125 |

126

127
128

129

130-‘
34 Ll
132
133
134
135
136

13
139
140
141
142
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SECTE XLVIIL.

Natural Pulfe, 86 in a Minute,

=75
75872
76.74
77-61
78.488
79-360
80.232
81.104
81.976
82_343
~ 83.720
84.593
85.465
86.337
87.209
88.081
88.95
89,823
9o.697
91.569
92.442
03-314
04.186
05.058
5-930
36.802
97-674
98.546
99-418
100.2g0

116

117
118

119
120
121
122
123
124

125 °

126
127
128
129
130
191
132
133
134
135
136
137
138
139
140
141
142
143
144

101.162
102.035
102.90%7
103.779
104.651
105.523

- 106.395

107.267
108.139
100.011
109.88

110.75
111.628

IIE.S

113.472
114.244
115.116
115.088
116.860
117.732
113.604
119.476
120.348
121.220
122.{:93

122-365
123.837
124.709
125.581




[ 114 1
SECT. XLVIH.

Natural Pulfe, 87 in a Minute,

Wil

87 . p=75 11 100.862 |
88 75.862. 11%: 101.724 1
89 76.724 119 | ’:mﬁ It
g0 | 77.586 120 | 103.448 |
91 78.4438 121 | 104.310 |
g2 9.:310 122 | 105.172 |
93 0.172 123 | 106. u%
94 81.033 124 | 106.89

95 81.89¢ 125, o107, 75&
96 82.758 126 | 108,620
97 83.020 127 | 100. 432

98 84.482 128 | 1r10. m

99 5:344 129 ' 19ald.
100 86.200 130 | 112.068 |
101 3?.068 1L jo 1l 931 l
102 87.031 I3z | 113. gg 1l
103 88.793 133 | 114.655 |
104 9-655 £34. | 125517
105 | 90517 135 | 116.379 |
100 01.379 136 ,!117 ﬁ"
107 02.241 L '1:8
109 03.103 138 | 118.965 |
109 03.965 139 | 110. '_‘;;- 1
110 94.827 140 | 120.689 |
111 95.689 141 | 121

112 96.551 142 | Isﬂ@r A
113 -, - 97-413 143 | 123.275 §
114 98.275 144 il 1244@ 5§ )
115 - |+ 99-137 I45 |- 125 (48
116 100 146 A




e

SECTE. XEIX.

Natural Pulle, 88 in a Minute,

—75
75.-852
76.704
77+550
?8.439
79.201
8o.1 I3

80.965
3r1. 818
82 670
83.522
84.374
85.227
86.079
86.931

87.78

e
89. 4%8
99.340
QIL.IQ]
Q2.045
92.897
93-75

g.iﬁoﬂ
95-454
96.300

97-159
08.0I1

98.863
99715

118
119
120
121
122
123
124
125
126
127
128

lﬂghu

130
131
132
133
134
1
150
13
3
139
140
141
142
143
144
145
146
g

100.568
10I.420
I02.272

103.124
103-97%
104.82Q
105.681
100, ,533
107.38

108. 233

: 109.09

100-043

110705

111.047
112.§
113.352
114.204
115.056
115.90
Ilg ?6?
117.613
118.465
119.318
120.170
121.022
12[.8?4.
122.727
123-579
124.431
125.284




S 0 ]’

SECT. L.
Natural Pulle, 89 ina Minute.

39 —i 120 101.1& !
go 75.843 121 101 ﬁ T
gt 76.6 g 122 | 1o02.
92 .;r;:r 52 » Teg |t ige E,ﬁ:zl |id
93 78.370 124 1'5‘44 ,'
94 79:213 125 33? |
95 80.056 126 |
96 80.898 v | ot m;z qsﬂ .i,
97 31.731 128 1 say 865 |
98 2.5 129 | 108.707

99 83.42 130 | 109:55

100 84.269 131 | 110.393

101 85-112 132 111.235

102 85.955 133 | 112.076 |
103 86. 797 ]34 . I12 921 158
104 87.640 13 __Hsgo& 1
105 §8.483 130 | I14 _'
106 89.325 137 | 115449

10 go.165 138 | 116. n_-gni
10 gl.oII - 139 11?134‘9:-

- 109 g1. 852 140 117.¢ ;g',

110 g2.696 - 141 | T18.820 |
1t | 98539 142 | 119.662 |
112 | 94-3%2 143 | o
113 05-224 144 121.340 |
114 96,06-; 145 | roz. 180
115 gﬁ.glc 14 ‘123-.5%%'.. i
116 | 97.752 I47 | 123.G06 4
117 | 98.59 148 | 124709 |
118 | 99.4 149 I 2550
11Q 100.280 ~ o e




[11?j

S ECT.LILL.
Natural Pulfe, goina Minute.

go |=75 121 100.832
QI 75-833 122 101.66
92 76.606 123 102.5
93 77+5 I24 | 103.333
94 78.333 125 | 104.166
g 79.100 | 126 105
9 3o 127 105.833
97 80.833 128 | 100.666
98 81.666 129 | 107.5
| 99 82.5 130 108.333
100 €3.333 L 109.100
101 84.166 132 | 110
102 85 133 | 110.833
103 85.823 134 | 111.606
104 86.660 135 | 112.5
105 87.5 136 | 113.333
106 88.333 137 | 114.106
107 89.160 138 | 115
108 go 139 115.89
109 90.833 140 110.66
110 91.006 141 117.5
111 92.5 142 | 118.333
112 93.33 143 | 119.100
113 04.16 144 120
114 95 || 145 120.833
115 95-833 146 121.666
116 96.606 147 122.5
117 97.5 148 | 123.333
118 98.333 149 | 124.166
119 99.160 150 1235
120 | 100 _




{ ‘M8 4
SECT. LIL
Natural Pulfe, g1 in a Minute.

gt |=75 ‘122 100.549 |
92 75.824 123 | 101.273 NS
93 76.648 . 124 .l 102. 207 EEe
04 77. 472 125 | 103.021 |
095 78.296 126 | 103.846 |
g6 70.120 127 | 1o04.670 |
97 | 79-945 128 lﬂg@# |

- g8 80.769 129 | 106.318 |
69 | 81593 130 | 107.142 |
100 82.417 131 | 107.967

101 83.241 132 108.791

102 84.005 133 | 109.615 |
103 84.890 134 | 110.439 |
104 85.714 195, | 111.203 |
105 86.538 f1g6 | 112.087: [N
1060 87.362 137 I12.Q12: (NG
107 88.186 198 | 113.736 ({8
108 8g.010 139 | 114.560 |
109 |  89.835 140 | T15.384 1S
110 | 90.659 141 | 116.208 |
111 91-483 142 | T17.032 |
112 02-397 143 11;8@ f1d
113 | | 93-131 144
114 93-956 145
115 | 94780 146 '
110 95-00 147

117 9b.423, 148

118 97-252 149

119 go.076/: 150

129 g3.go1 151

121 99.725 152




[ 119 ]

SECT. LIk
Natural Pulfe, g2 in a2 Minute.

l 92 | =75 | 124 101.085
93 75.815 125 101.9
04 76.030 ' 126 162.717
95 77-445 127 3985:53°
gb 78.260 128 104.947
97 79.076 129 105.1(}%
98 79.891 130 105.97
99 80.706 131 100.793 -
100 81.521 132 | 107.6
101 82.336 193 | 108.423
102 83.152 134 | 109.239
103 | 83.967 135 | 110.054
104 84.782 136 110.860Q
105 85.507 . 137 | 111.684
106 86.413 138 112.5
1oy 87.228 139 113.315
108 88,049 140 114.130
109 88.858 141 § 114.045
110 89.673 142 115.760
111 00-489 143 116.576
112 g1.304 144 117.301
I13 | 02.119 125 | 118,206
114 92.034 146 11g.021
115 | 93749 147 | 119.8306

116 94.505 148 | 120.652
II 95-380 140 121.467
11 96.195 150 122.282
119 g97.01 151 123.007
120 97.826 152 123.01
121 98.041 155 | 124.72
122 | 99.456 154 | 125543
123 | 100.271




B L

SECT. LIV.
Natural Pulfe, 93 in 2 Minute.
=75 12 100, Sdﬁ
gi 75.806 126 | 101.612°
95 76.612 127 102. 41§
gb 77.419 128 | 103. “5
97 78.225 129 104. t'.‘la
98 | 79.032 130 | m4
99 | 79.838 131 5 |
‘100 80.645 138 Mol m 45
101 81.451 1934 |
102 82.258 134 aé g
103 83. 054 135 87
104 83.870 136 | 100. ﬁ?
105 | 84.677 137 | 110.483
106 85483 | 238 | 111.290
107 86.290 || 139 | r12.0096
108 87.096 140 112.9
100 87.903 141 113.70 )y
110 88.709 142 114.510
111 89.516 143 | 115.322
112 90.322 144 | 116.1
113 g1.12g . 145 | 116.93
114 01-935 146 117.7
115 92.741 14 110. 5
116 | 93548 148 | 1193
117 | 94354 149 | 120.1€
18 Q5-161 150 120.0
119 95-967 151 121.
120 9b.774 152 122.5
121 97-5 153, 15 TEH
122 98.3% ll 154 | 124.
123 99-193 155, | A3g-
124 | 100 - LA




[

I21

]

SEC T LV
Natural Pulfe; g4 in a Minute.

i 126 100.531
05 75:797 127 101.32¢g
96 76.505 128 102.127
97 77-393 reg.- T Io2.925
98 |- 78.191 130 | 108.723
99 | 73.989 131 | I04.521
100 | 79.787 132 | 105.319
101 80.585 143 106,116
102 81.382 . 134 106.914
103 82.180 . 107.712
104 82.978 136 108.510
10§ 83.776 137 109.308
106 84-574 138 110.106
107 | 85372 139 | 11o.go4
108 86.170 | 140 IIT.702
109 86.968 141 I12.5
110 87.765 142 113.297
111 88.563 143 114.095
112 89.361 144 114.893
113 | go.I59 145 | 115.691
114 | 90.957 146 | 110.439
115 91-755 147 | 117.287
116 92-553 148 118.085
117 | 08.351 149 118.882
118 94.148 | 150 119.680
119 | 94.946. | 151 | 120.478
120 95744 152 1213765
I2T 96,543 153 122.0?4
122 | 97.340 154 | 122.872
123 98.138 155 123.670
124 98.936 150 °| 124.468
125 | 99:733 35701, 125-265

e




[ 1om ]
SECT. LVL

Natural Pulfe, g5 in a Minute.

=75

7578
76.57
77.368
78.157
78.947
9.730
0.526
81.315
82.105

8o 6o,

84-473

85.26
8%.::52
86.842
87.631
88.421
89.210
90

g0.789
91.578
g2.3608
93-157
93:947
94:730
gg.lgﬂﬁ
99-315
97-105
*97.904
33.5 4

-47
1%?:.36%

|

It

128
129
130
131
132
133
134

%

137
138
£
140
141
142
143
14§
1
116“
14
14
149
150
151
152
153
15

15
157

158
159

| 104.210

 107.368

- 110.526

154 |

101.052

101.842
102.631

103.421

105

105.789
106.578

108.157

108.947
109.7

111.315




{ 223 ]

SECT. LVII
Natural Pulfe, 96 in a Minute. |

96 |=75 129 | 100.781 I
07 75781 | 130 | Io1.562 |
98 | 76.562 || 131 | 7102.343 |
99 | 77-343 132 | 103.125 |
100 78.125 133 103.906 : !
101 78.906° (| 134 | 104.687 |
102 79.687 135 | 105.468 |
103 80.468 136 | 106.250 |
104 81.250 137 107.031 i
105 82.031 138 | 107.812 . |
106 82.812 139 108.503 i
o7 | 83.593 I40 | 109.375
108 84.375 141 110.156 f
109 85.156 142 110 937 !
110 85.937 143 | 111.718 |
I11 86.718 144 | 112.5 |
112 87.5 145 113.281
113 88.281 146 | 114.062
114 89.062 147 114.843
15 89.843 148 115.625
116 go.bzg 149 116.406 i
117 91.4006 150 117.187 _Ir;
118 92.187 151 117.968 i
119 92.968 152 118.750 i
120 93-75° 153 | 119-531
121 04.531 154 | 120.312
Ig2 05.312 155 121.0073
123 96.093 156 | 121.875
124 96.875 157 122.656
125 97.656 158 | 123.437
126 98.437 1g9 124.218
127 99.218 100 | 125
128 100




U 2y’ 1
SEQIT. TEVEE .
Natural Pulfe, g7 ina Minute,

97 -|=75 (TP S

98, 1. 7577 .
§ Bg-Sp1 70-54 G b o
1 1c0.0(1 7% 310 133 |
1 100 ;-1‘. 70.¢Q2 134 |
| 102.. | 78.866 'lgg;-‘ i

103 {1 79.639 3

104.°} 80412

105." {1 8r.18

mﬁ. | 81. 95%

1oz .Ef1 8e.p99
|,108 o f° 83.50

109.0 r 84.27
; || ug 85051 |

11'[ i 35 824

118 i 85 593

113 [+ 87.371
114 88.144
0814 88. _1*

116 8 L 89 Jelo
117,04 90-1}64

118 . 01.237 \
119~ | g2.010
120 | 92?33 ‘
121 [ 93.5560

e oo

1<4 -4 05

124 | 95 Srg
125 | 96.649

120 4: g 422

127 | go.1095

128 98.969

129 | 09.742




L s 1

SECT. LIX,
Natural Pulfe, 98 in a Minute.

g8 Nl="> 132 100,020

99 75-765 133 | 101.785
130 76.530 134 102.551
101 77.295 135 103.316
102 78.061 136 104.081
103 78.826 137 104.846
104 79.591 198 105.012
105 80.357 l 139 106.377
106 81.122 || 140 | 107.142
107 81.887 141 108.908
108 82.653 142 108.673
109 83.418 143 109.438
110 | 84.183 144 110.204
111 84.948 145 110.970
112 85.714 " 146 111.735
113 86.479 147 112.5
114 87.244 148 113.266
115 88.010 149 113.031
116 88.775 | 150 114.795
117 89.540 151 115.561 |
118 go.g06 152 ' | 116.326
I1Q 91.071 153 117.091
120 91.836 154 117.857
121 ge.6o2 ‘|| 155 118.622
122 93.367 150 119.387
129 04.932 | 85y 120.1§
124 94-897 | 158 | 120.91
125 | 95.663 159 | 121.083
126 | 06.428 160 122.448
127 97-193 161 123.214
128 97.959 162 | 123.979
129 98.724 163 | 124.744
130 99.489 164 | 125.510

| 131 | 100.255

e~ ——
e — —



[ 126 ]

SECT. LA
Natural Pulfe, g9 in a ﬁm

8 oF=T5 1 133 | 100.75
e |1 15157 134 | 101:515 |
kor | 70.515 135
198 ,pt A7 473 136
. %0 . ¢i J9-230 AP, o
- 1g94. | ?8.;%;{ ;,33 st
Q5. 41 79-545 139 | 105.39
206.°f: 8o.303 140 oif
107 | 81.060 141 |
108 <[ d1.821 142 |
109 | 82.578 | 143
110 | 83.333 144
gax ol A4 ga I45 [-'E
112 84.348 14@ 4
IL3 8561‘}6 147 _;
114 | 86.363 58 | 1
| s | 87121 149 | 11
b 126 |: 8§7.878 150
{ 117 | 88.636 5L
| 118 | 89.393 Ea%.
[ 119 g0.151 ‘I 153
. 120 ' gn.gqg 154
b 121 91.666 L§s5 .
| 120 92.424 156 | 118181
123 | 9338t | 157 | 118.0939
g 824 93-939 259 o 1
| 125 | 94-690 159 | :
126 0 95-454 160 |
| 127 |+ gb.e12 161 |
| x29 | 97.727 103
| 130 | 98.484 TR
| ag1 | 99.242 165 |
132 100 g5




i &y 1
SHET. LXK

Natural Pulfe, 100 in 2a Minute.

100 |=75" < 134 100.5
101 7575 135 101.25
102 76.5. 136 102
103 77-25 137 102.75
104 78 138 103.5
105 78.75 139 104.25
1006 79-5 140 105
b 107 d0.25 141 105.7.5
108 81 142 106.5
109 81.75 143 107.25
110 82.5 ’ 144 108
111 83.235 145 108.75
112 84 146 109.5
113 84.75 147 110.25
114 85-5 148 111
115 86.25 149 111.75
116 87 I50 112.5
117 87.75 o 113-25
1138 838.5 152 114
119 | 89.25 153 | 11475
120 Qo 154 115.5
121 go.75 155 110.25
122 Q1-5 156 117
;129 Q2.25 157 117.75
124 93 158 118.5
125 | 9375 159 119.25
126 945 | 160 120
127 | 95-25 161/ | 120.
128 g6 162 121.?5
129 96.75 163 122.25
130 97.5 104 129
| 131 98.25 165 123.75
132 99 166 124.5
| 133 dg.75 |l 167 | 1s5.25




-

[ 12# !

S ECE. LXIEe
Natural Pulfe, 101 in 2 Minute.

101 |=75 136 | 100.99 | -';
102 75-742 137 Iol. L
103 | 70.48% 138 .| 1’32?7; :
104 77-227 139 ° |t 193 ;
wlaz | w8 :mﬁ
10 12 5 4-
107 79- §5 - 142 | 105 43%
108 80 198 :&3' { ::g z 5 e
10 0.9 44 .
llg g? . 145 qu"'r-' 8 7
111 82 425 146 | 10 .@r ;
e [ g6l | g | s |
11° 1 4 104. i
1 12 32 gl5 3 240 Bt Iﬁggg i
115 85 396 150 111.300 |
{16 8 151 | 112.128 |
117 86 8% 152 112.871
118 [% " 87 622 153 | 113.613 |
119 88.26 154 .'
120 89.108 155
121 | 89.851 156 ‘, %
122 90.594 158 i
123 91.336 :?g [ ;e
124 02.079 P B v
125" 92.821 160 ) »ra
126 93;554 161 J"
7 | ofseb | s 8
128" | 95.049 s ! 1
oLy e g 3;
130 96.53 5. §
BE g §
132" | g8 019 16
133 |' 98.762 168
134 | 99-5% 169

135 100.247




[ 109: ]
SECIT. LXTH.

Natural Pulfe, 102 in a Minute.

102} f=7k 137 100.735
103 75.735 138 101.470
104 76.470 139 102.205
105 77.205§ 140 102.941
100 77-041 141 103.671 {
107 78.671 ] 142 104.411 -
108 |- 70.411 143 | 105.147
109 80.147 144 105.882
110 80.882 145 106.617
111 81.617 146 107.352
112 82.352 147 108.088 |
113 83.088 148 108.823
114 83.823 149 109.553
115 84.558 150 110.294
116 85.204 151 111.029
117 86.029 152 111.764
118 80.764 153 112.499
119 87.499 I54 | 113.235
120 83.235 155 113.970
121 | 88.970 1560 114.795
122 89.705 157 115.441
123 Q0. 441 158 110.176
124 QI.176 159 116.911
125 Q1.QLT 160 | 117.046
126 | g2.646 161 | 118.382 }
127 | 93.382 162 | 119.117 |
128 94 1[;? 163 | 119.852 |
129 164 | 120.588
130 95 5%8 165 | 121.323
131 96.32 166 | 1220598
132 97-05 167 | 122.794
133 | 97.794 163 | 123.529
131 | 93.529 169 124.204
135 | 99.264 h 170 | 125

136 100 g7




[ 130 1
SEHOE. EXI%2
Natural Pulfe, mg in a Minute.

108 bzl 1 138 | 100 485
104 ?5 .728 139 | 101.213
.I:g ! 426 140 .--?10':1' oL
i1 1g42°.] 7o
10 .Qlg | Ige .| -398 |
10 ?é.ﬁqa 133 | 104.126¢ |
- 109 %b-sﬁB | Lijg (| 104.954 |
‘110 .| = 3p.097 s:.] 105.582
1129 -Ebi}ag 254‘35“5-3& |
| 12210 3553 I
C1Ig o 82.281 il ' -
i |
i 116 | 18y fi "
i | - JEN 194 !
{ I36° . 1i1 Sg ga i
i Ing - 11 8 50 !
§ 100, -.3;;.3;9 |
Ei 121 83,;-:1'3
‘122 | @ 88.894
123 | 99.533 |
i 124 | go.igr; I
{ 125 g1. ,
126 | g1747 |
Crey | geg7s |
128 | ' g3.207 !
129 | ' 93.942
B3a.OFl g4.908  §
13L | 95.338
132 g.%.n-ﬁ
133 | 96844
134 97-572
135 | 98.301
130 99.029
A ML 1 C 0 (N | PR
4




[ 131, ]
SECT. -LXV.
Natural Pulfe, 104 in a Minute,

104 |=75 140 100.901
105 75.7B1 141 101.682
106 760.442 142 102.409
107 77.163 143 103.125
108 77.884 144 103.846
109 78.605 145 104.507
110 79.326 146 105.288
111 80.048 147 106.c09
112 80.769 148 | 106.730
113 | 81.490 149 | 107.45T
114 82.211 150 108.173
115 82.932' 151 108.894
116 83.653 152 109.615
117 84.374 153 | 110.330
1y 85.090 154 | 111.057
119 85.817 155 111.778
120 86.538 1560 112.5
121 87.200 157 113.221

. I22 87.981 158 113.942
129 88.702 150 114.663
124 89.423 160 | 115.384
125 00.144 101 116.105
126 go.863 162 116.826
127 91.586 163 117.548
128 Q2.307 164 118.269
129 93.023 165 118.990
130 93.75 |' 166 | 119.711
131 Q4.471 167 120.432
192 95.192 168 121.159
133 | 95913 169 | 121.874
134 96.635 170 | 122.506
135 97.350 1 171 123.917
136 98.077 172 | 124.028
137 | 98.798 173 | 124-759
138 | 99:519 ' 174 | 125480
139 100.240




[ 132 ]
SECT,  LXNVI.
Natural Pulfe, 105 in a Minute,

105 |=75 141 100.714 |
106 75.71 | 142 10l.42

107 76.42 143 102.142

108 77142 144 | 102.857
109 | 77-857 145 | 103.571 |
110 78.571 146 | 104.285
111 79.285 147 105 ik

112 8o 14 105.71

113 80.714 149 100.4206
114 81.428 150 | 107.142

115 82.142 151 | 107.857 |
116 82.857 152 | 108.57L [
117 | 83.571 153 | 109.284

118 84.285 154 | 110

119 85. 155 110.714

120 85.714 156 | 111.428

121 80.428 157 112.142 .
122 87.142 158 112.857 | 8
123 87.857 159 :13.,551; i
124 88.571 160 114.265 [ 59
125 89 2%5 161 115 Lonth
126 90 162 115.714 |
127 | 90.71 163 116.45% .
128 91.42 164 | 117.142 |
129 92.142 165 | 117 857 |
130 92.857 166 | 118.571

131 93.551 | 167 | 119.285

132 94.285 168 | 120

133 95 169 120.71

134 95.714 170 [ 121.42

195 96.428 I71 | 122.142 |
136 97.142 172 122.857 l‘";
137 | 97.857 173 | 123.571
138 | 98.571 174 | 124.285 |
139 | 99-285 175 0f 185 §

140 | 100 :




[ 188* 1

SECA. LXVIIL.

Natural Pulfe, 106 in a Minute,

106
107 -
108
109
110
111
112

13

114

115
116

117
113
119
120
121
122
123
124
125
126
127
128
129
130
121
132
153
134
135
136
137
138
139
140
I.}I
142

=70

75:707
76.415
??.122
77.890
78.537
79-245

79-952
Bo.660

81.967
82.075

- 82.783

83.490
34.193
84-9903
35.5“
86.318
87.026
87.733
88.441
89.149
39.355
9c-504
01.271
91.979
g2.688
93-396
04-103
04.811

. 95:518

96.-2 2h
960.933
a7.641
98.348
99-055
09-763

100.471

143
144
145
1{6
147
I+E‘i
149
150
151
152
153
154
I55
155
157
158
159
160
161
162
163
164
165
166
167
168
10q
170
1?1
170
173
174
175
I'.:,.rﬁ
Y7
1?3

101.259
101.940
102.655
103.303
[104.009
10.11.?15
105.424
106.132
1060.839
107.547
108.254
108.962
100.609
110.977
111.084
ITL.7G2
I12.5

113.207
113.915
114.622
115.330
116.037
116.745
117.452
118.160
118.867
119.575
120.283
12C.990
121.698
122.405
123.1I9
123.820
124.528
125-235

Sa e p e e



[ 134 ]
SECT. LXvIIL;
Natural Pulfe, 107 in a Minute.
G e o

107 |=75 144

1o 75:700 14,
109 706.401 14
110 27002 (I o1y
11t | 77-803 14
112 78.504 149
113 79-205 || 150
114 | 79.906 || 151
115 8o 607 152 |
116 81.308 153 |
11 82.009 154
11 82.710 155
119 83.411 156
120 84.112 157
121 84.813 158
122 85.514 159
123 86.214 160
124 86.915 161,
125 87.616 || '* 362
126 83.317 163
12 89.013 164 |
12 89 719 16
129 go.420 J I )
| 130 gr.agr || 167 ¢
131 91.822 168 |
132 | 92.523 169 |
133 93-224 179 4
134 93-925 1t
13 94.6206 172
13 95-327 173
137 96.028 174
138 g6.728 175
139 | 97-429 176
140 | 93.130 177
141 98.831 178
142 99-532 179
143 | T00:233 AN




L

SECT. LXIX.

135 ]

‘Natural Pulfe, 108 in a Minute.

108 |=73 145 100,004
109 75.604 146 101.988

1110 76.288 147 102.083
111 77.083 148 102.777
12 77777 149 103.472

1 189 78.472 150 104.166
114 79.160 151 104.801
115 79.861 152 105.555
116 80.555 153 | 106.25
117 81.25 154 100.944
118 Bl.g:}g 155 107.633
119 82.63 156 | 108.933
120 83.333 157 109.027
121 84027 || 158 109.722
122 84.722 159 110.410
129 85.416 160 111.111
124 86.111 161" | 111.805
125 86.805 162 112.5
1268.41 1 8.5 163 113.104
127 |  88.19 104 113.888
128 | 38.88 165 114.5383
129 89.583 160 | 115.277
130 90.277 167 115.972
131 90.972 168 110.6606
132 91.656 169 117.961
133 92.301 170 118.055
134 93-055 171 | 118.75
135 93-75 172 119-444
130 Q4.444 173 . | 120.138
137 95-133 174 120.833
138 }: 05833 || 175 | 121.527
139 gb6.527 | 176 122.222
e ally g7.odse | 177 122.916
141 a7-936° | 178 123.611
142 93.611 | 179 124.305
143 99-3%5 | 180 125

100 |

144




oo e Sn ph Bt g i

[ 136 ]
SECT. . LXXIE
Natural Pulfe, 109 in a Minute.

10g'. iis= | 146 | 100.458 |
mg §§.638 :g 7| 101-146 |
111 76.976 148 | iglﬁ%’ :
I1eg |°.77.004 | 149 | 1“5‘*& ‘ _
113 .|| 77-762 1597 1 \103-AEGA IS
| 114 | 78.440 151 | 103
115 | 79-128 | 152 {
116 70.816 B 75 8
1% - 8o.504" 154
118 | 81.192 155 | 100.651 |
| 119 | 81.880 156 | 107.339 |
‘120 82.568" | 157045 108.08 70
ret. |01 8g.2561 i IEBE
122 | 83.0944 | 159" |-
- 123 84.633 160

12 85.921! i -f;'ﬂ 0.77g : '
) 12‘; 53295 B () 161rr".i‘=*¢11F-4§§'-§:
126 86.697 i bt 11e.15Ee
Ca27 | 873850 || 104a 10 '
| re8 88.073" | 1bp! B 1

129 88.761 | 166 | 114.
130 809.449' [} 167 | 114.9
131 90.137 168 |

o
(=
O
o

2 Yl |
132 | go.825 169 | 1
E 135N Ot 520 7o | tx
| 134 92.201 7 1
135 92.889 78 -4
136 93-577 L o
137 | 94.2606 || 174
138 | 94-954 175
139 | 95042 176 | 121
§ T 96.330 177 - |’ 12L.7i
141 g7.018 | 178 |
142 | 97.706 179 |
143 | 98-304 |
144 99-032 I8y .ok 4
145 | 09770 _ 142 S




[ ®237 1]
SIE &, . T NI

Natural Pulfe, 110 in a Minute.

8 100.90g
119 dl=2y5 14 i
1E1. 75.681 u ﬁg 102.151{;2
112 76.363 I:;I il
113 77-945 L e 646
g (e 153 104.918
115 78.409 i i
o Pt 12 105.681
117 AT e 22 i
118 80.454 5 ol
8 6 157 7085
i I.188 158 107.727
120 81.81 Igg 108‘499
121 82.5 ‘l 159 o it
~ o 161 109.772
23y < 162 110.454
ys. o545 163 111.136
=2 o | 164 111.818
e 85929 | 165 112.5
! i 166 113.181
128 87.272 4 1 56
g 8%%‘53 168 114.545
= g t 169 115.227
i LDk 170 | 115.909
73 o | 171 116.590
o 90.621 172 117.272
134 S 173 117054
135 02.045 " e 118.636
186 ° 92.727 il o
o 93-4°9 156 e
39 ahege 177 120.681
139 94-77E wealio it
ik % 179 122.045
ar I 180 122.727
142° 96.818 o g
i % 182 124.000
i | 125.
liﬁ 99*523? 184 5-45
147 100.




[ 138 ]
SECT. LXXIL |
Natural Pulfe, 111 in a Minute.

AL 149 | 100.675

112 75675 150 | I0I.351

113 76.351 151 | 102.027

114 77-027 152 | 102.702

115 77702 153 | 103.378

116 78.378 154 | 104.054

Y 79-054 155 | 194-729

11 79-729 156 | 105.405

119 80.405 || 157 | 106.081 |
120 81.081 158 | 106.756

121 | 81.756 159 | 107.432 |
122 |  82.439 160 | 108.108 |
123 | '83.108 . _ 10% 108.783 |
124 | 83.783 162 | 109.459 |
125 | 84.459 163 | 110035 [
120 85.135 164 110.810 |
127 85.810 165 | 111.486 |
128 | 86.486 166 | 112.162 |
129 87.162 16 112.837

130 8§-837 16 113.513 |
131 88.519 169 114.189 |
132 89.189 170 | 114.864 |
133 | 89.864 171 1115548 g
134 90.540 172 216

135 91.216 173 116

136 | 91.891 174 523

137 92.507 175 v
138 93.24 176 118 gl
139 93.91 177 119.5%.;-? !
140 094.594 178 120.270 |
141 95.270 179 | 120.945 |
142 | 95-945 180 | 121.62L |
143 96.621 181 | 122,097 |
144 97.297 182 | 12d.972:] " 4
145 | 97-972 183 | 123.048 |
146 08.648 184 | 124.324 |
147 99.324 135 { x4 GE

148 100 136 ~3 i P

e




[

0 R
SECT.  IXXATL

Natural Pulfe, 112 in 2 Minute,

$08 Si=vs I50 100.440
113 75.669 151 101.116
114 76.339 152 101.785
115 77.008 153 102.455
116 77.678 154 | 103.124
117 | 78.348 155 | 193.794
118 7Q.017 150 104.464
119 | 79.687 157 | 195-133
120 80.357 153 105.803
121 81.026 159 100.473
122 81.696 160 | 107.142
123 82.3006 161 107.812
124 83.035 || 162 108.482
125 83.705 163 109.151
126 84.375 164 109.821
127 85-044 165 110.491
128 85.714 166 111.160
129 86.383 167 I1I1.830
130 87.053 168 I112.499
131 87.723 169 | 113.169
132 | 88.392 170 | 113.839
133 89.062 “ 171 | 1I14.508
134 89.732 172 115.178
135 gc.40T 1773 115.848
1 136 g1.071 I 174 116.517
137 gl.741 175 117.187
138 92.410 176 117.857
139 93.080 177 | 118.526
140 93-749 178 119-196
141 94-419 179 119.866
| 142 95.033 180 | 120.535
143 95-75 181 121.205
144 96.428 182 121.874
145 97.098 183 122.544
146 97.767 184 123.214
147 | 93.437 185 | 123.883
148 99.107 186 124.553
140 | 99-776 187 1 125.223




[ 1o ]
SECT. LXXIV:
Natural Pulfe, x1gina Minute

g b7 N aEEs g
I14 75.663 153 I:::I -54¢
115 ?ﬁ-zﬂ? - 154 | 102212 |
116 76. 991 155 | 1o2.876 |
U ?5 156 | 103.539 |
118 157 104.203 |
119 ?3 982 158 | 104.867 |
120 |- 79.646 159 | 105530 |
121 80 .309 16o | 106.ig
122 80.973 ,  20F ;& 1007 85§ R
123 -t 81.637 162 | 107.522 |
124 82.3 163 | 108.185 |
125 | 82.964 164 | 108, 849 ?
126 | . 83.628 165 | 109.513 |
12 84.2092 - 166 | 110.176 {5
128 | 84.955 167 | 110.840 |1.
129 85.619 168 | 1d1ig !
130, 86.283 169 | 112. 123
131, 86.946 170 112, 331
132 87.610 171 113.405
133 68.274 173 ad 114 1&9
134 | 88.938 173 | 114.8
135 89.601 174
136 | 9o0.265 1.6
137 | 99929 179,
138 | 91.592 177 1
139 | 92256 178 |
140 92.920 179
i i 03-584 130
142 04-247 181
143 94-911 182 |
144 95575 183 |
145 96.238 164 5l .
146 96.902 185 | 12
147 97506 186
148 g3.230 187
149 98.893 18
150 99557 189
151 | To0.221 :




L

SECT. LXXV.
Natural Pulfe, 114 in a Minute.

141

]

114
115
110
117
13

119
120
121
122

123
124

125
120

127
128
12Q
190
131
192
133
134
135
130
137
138
139
140
141
142
143
14;
1

115
147
143
149
150
151
152

—

=Ll
75-657
70.315
?6‘-%;’3
7.631
;;8.289
78.947

79-005
80.263

80.921
81.578
82.236
82.894
83.552
84.210
84.868
85.520
86.184
86.842
i
1
88.872
89.473
00.131
90789
91.447
02.105
92.763
93.421
Q4.076
94.736
95-394
g6.052
g6.710
97-368
98.020
98.684
99-342

100

153
154
155
156
157
150
159

160
161
162
163
164
165
166
107
168
169
170
171
172
173
174
175
176
177
178
1

18

181
182
183
184
185
180
187
183
139
190

100.6757
101.91 5

101.973
102.691
mg.ﬂgg
103947
104.005
105.203
105.921
106.578
107.236
107.894
108.552

109.210
100.868
110.526
111.184
111.842
112. 5

113.157
113.815
114.473
115.131
115.789
110.447
117.105
117.763
118.421
119.078
llgqgﬁ
120.304
121.052
191.710
122.368
123.020
129.684
124.942
125

PRSI



[ iage 1]
SECT. LXXVE

Natural Pulfe, 115 in a Minute.

e S

il

.

-

115 |=75 154 | 100.43

116 75-652 155 1oas .'

117 76.304 156 101.739

118 76.956 15 102.301

11g | 77-608 15 103.043 | *
120 78.260 159 | 103.695 |
121 78.913 - 160 | 104.347 |
122 79-505 161, 105.

123 8o.217 162 | 105.652

124 80.86g 163 | 106.30.

125 81.521 164 | 106.9

120 82.173 165 | 107.608

l-?-.% : gz.gﬂg IE 108.260 |
12 3.478 167 | 108.913 !
129 84-130 165 | 109.565

130 |' 84.782 169 | 110.217

131 $5.4§g 170 | 110869 |
132 86.086 1740 221500 (R
133 86.739 120q riegge 48
134 | 87.391 173 | 112826 |
135 83.043 7454 113470 T8
130 | 88695 || 175 | 11gage |
137 89.347 176 | 1-14%:
13 9o By 1354 N
139 go.b52 178 I;g_géé b
140 91.303 179 .| 116439 1 O
4e 7)1 91.950 180 | 117.39¢ |
142 g2.6 8o 118.048
143 93.260 182. | 118.695 |- ©
144 | 93-913 183 | 119.347 |
145 | 94.565 184 | 120 0
146 95-217 18 120652 |
147 | 95.869 186 | 121304 |
148 gb.521 187 mrﬁ:? ps
149 97.172 183 | 122608 |
150 97.82 189 | 123:260 "
151 98.478 1o | 123.913 |
(52 (f * 99130 191 | 124505 |
153 gg.702 192 | 1@5-2;%




[ 143 ]
SECT. LXXVII.
Natural Pulfe, 116 in 2 Minute.
116 =75 156 | 100.862
117 75.646 || 157 101.508 |
118 76.293 158 | 102.15¢ !
119 76.939 159 | 102.801
120 7 -5 6 16a 103.448
121 .232 161 104.094 |
122 3 879 162 | 104.741 |
123 ?9 525 163 | 105.387
124 do.17¢2 ! 164 106.0¢
125 80.818 16‘5 106.680
126 31.465 166 107.327
127 82.112 167 107.974
108 82.758 168 108.620
129 | 83.405 || 169 | 109.267
130 8.1 0§51 ' 170 109.013
131 84.608 171 110.560
132 85.344 172 111.206
133 85-991 k 173 111.859
134 | 86.637 174 | 112.499 |
135 87.284 175 113.146 |
136 87.931 176 113.793
137 88.577 177 114.439 |
138 8g.224 178 115.080 |
130 go. 3’}'-:: . 179 115.732 |
140 01.517 | 180 116.279 !
141 Q2. 163 | 181 117.025 |
132 | 92.810 | 182 117.672 |
143 | 93-456 183 | 118.318 |
144 94.103 184 118.965 f
145 94.749 185 | 119.611 |
146 05-390 I 186 120.258 |
147 95 943 187 120.005
148 188 121.561
149 95 33 189 122.108
150 gb.gsz || 190 | 122.844
151 07.629 191 123.491
152 Qg-ifg 192 124 177 |
153 g8. 1922 199 124.784 1
154 | 99-568 | 195 | 12543
R T |




[ 144 ]
SECT. LXXVIIL
Natural Pulfe, 117 in a Minute.

g 1=5 157 | 100.641

118 -75.641 158 | 161.282 |
119 76.282 159 | 101923 | =
120 76.923 160 | Ioﬂ.ﬁ~ | 8
121 77564 161 -| 10..205 4
122 78.205 162 | 103.846 |
123 | 78.846 163 | 104.487 |
124 79.487 [l 164 | 105.128 |
12 8o0.128 165 . | 105769 |
126 80.769 166 | 106.410 |
127 81.410 167 | 107.051 " [N
128 82.051 168 | 107.692 |
129 82.6¢2 169 1%3@3
130 832.333 170 m_B.gH il
131 83.974 171 109.615 |
132 84.615 172 110.256 |
133 85.256 173 110.8g7 |
134 ° 85.897 174 | 111.538 &
135 86.538 175 112.179 |48
136 87.179 176 | 112.820 [*°
137 87.820 17 113.461 |
138 88.461 17 114.102 |
139 8g.102 179 114.743 |
140 89.743 180 115.3;1_,:: i
141 | 90.384 181 | 110.025 |
142 gI.025 I} 182 Ilﬁ.ﬂi_ _\__:;: B
143 91.666 183 | 117.307 |
144 92.307 184 117.953 |
145 92.953 185 11 5?41 1
146 93.594 186 119.235 LIS
147 | 94235 [| 187 [ 1198 ,.,-,.g
148 94.876 188 120.517 |
149 95-517 189 121,158 SIS
150 g6.158 1go 151.;@@; el
151 g6.799 191 122.440. |
152 Q7.440 192 | I123.001 |
153 96.081 103 123.722 |+
154 | 98.722 194 | 124.363 |
155 | 99-363 195 | 125 [ il

156 100 . =) B




[1 a5z ]
SECT.; L¥XIX.»

Natural Pulfe, 118 in a Minute.

158 100-423
118 =75 6 : !l lgg 466 1
119 73-935 i i
- 2ol 161 102.330, |!
ik g4t 162 102.966. |
Y R 163 103.601 |
o 0 ?3.;5?? 164 104-237
1 it 165 104.892. |,
125 79+449 6e 558 i
it R 167 106.144 |!
! R 168 106. 779
128 81.355 1o i)
129 81.991 2 s
2 i 171 - 108.686
131 33-;5; 8 5 g
13 e 173 109-957
o BTEES 174 110-593
o5 o ? 175 111.228
138 gy 176 111.864
o EE'HE 177 112.499
138 el 178 113.135
s T 179 113.971
o 8800, 180 114.406
i 38'933 181 11 5.042
i gl 182 115.677
bt gn-;g* 183 116.313
Ry e 184 116.948
551 9'-5;5 185 117.584
W S :i 186 118 200
W e I 18y 118.855
147 93432 - 299
e S 189 120.126
] 149 94-703 i e
e s 191 121.308
151 95-974 e b o
o e 193 122.66g
e 9?'335 ] 104, 123.905
o o, :i 185 123.040
128 oo . 196 124.576
5 oo 88 197 125.211
157 99.788 9




[ 161
SECT.! LXXX: -
* Natural Pulfe, 119 in a Minute.

TN e W SN

o

1y =7 S i lﬁ.nll"t'
190~ ' ?5-631;3-- I )
1s1. | 46.260 " L agg b A

1s2' '} 76.8ga I lﬂ o

0 i 184t 4%
1kgg" . ?B.lg}: I "é-l ")J-‘

g | om0 aes |

| 126 1 79411 -

| 129 €0.042 | R

: Iﬂar gt ao_ﬁial'. 1@,.
1*1'9. ol 3’136{ 1! :l*j"{i'r
go I| Seoge || am )
i b Spstq Ul ARG
I'ga "™ ; w1 1 ;'_ ‘-|
35 | saeay | a7

| el digat: [l s |

| 135 “|’ 8508¢° ||| 176
1.3&-”. L &51?1* 1?1 f
| ws |
138 | 86 ggﬁi | ;;’g'ﬂ;
139 ' 87-605 il Ll
‘-&Pr"' | 88.21. | Ia_'t"'

s Bﬂ;ag% ' 133"'

| 1*5' E 45 . I :-r-;.

l'- i.'! IL-: |I. 9;‘?56 I ti R |
l% bt 1: g1 aa&, i 1

I 146 gzo016’ i 1%‘ i

1q7 | 92647 |l 188

| 1{_3'-” . ga.n?i ! I?.

| T4y “f° 93.997 10 |
o oL 94537, 191
koo | gl 110 el B
fsa ' gsg8 193 F 1
155 |' 96-428 || 192 Y a
i58- 15 gres8 L ageaiii i
155 97689 |l 196 |
156 | 93-3}':9' {1 yagzs ik
t57 | 98.949 TR

158" *.m..s.?s._. l ..83
159 .




[ 837 1]

SECT. LXXXI.

Natural Pulfe, 120 in a minute.

180 r__._:?ﬁ. 161 Jl-\Jn.Jlu_'d
121 ~5:685 162 10025
129 76.25 1fig 101-875
123 ?r-a?ﬁ 15..1_ 102.5
124 775 16, 1og-125
125 n8.125 166 Ic3s75
126 7875 167 104375
127 79:375 168 105
128 8o 169 105628
129 80.625 170 106.25
130 31-95 171 1@6.3?5
131 81.875 172 107.5
132 82.5 173 108,125
133 83-125 174 108,75
134 83.75 175 109.375
135 84-375 176 110
136 85 197 110.625
137 85.625 198 111425
138 86.25 179 111.875
139 86.875 180 112.5
140 87.5 181 113.125
141 33-125 18z 113.95
142 88.75 183 114-375
143 89.375 184 115
144 90 185 115.625
145 go.625 186 116.250
146 91425 187 116.875
149 91.875 188 117:5
148 Q2.5 189 118.125
149 93.125 199 118.95
150 93:75 191 119:375
‘151 94:375 192 120
152 95 193 1g0.625
153 95:625 194 1a1.25
154 gb.og 195 121.875
155 g6.875 196 1z2.5
156 97 5 197 I25.125
157 98125 193 12375
158 98475 199 124.375
159 99.375 290 125
160 100




Natural Pulfe, 121 in a Minute.

T 18 ]

SECT. LXXXII.

=75
75-619
76:239
76:859
77479
78,099
78.719
79338
79958
80.578
81.198
81.8:18

83.057
83.677
84.297

84.917
"85.537
86.157
'gﬁ.'_g 76

7.
5%

88.636

89.256

89.876

90.495

9t.115
91.735
192.355

92.975
93-595

D428

94.834

82.438

95.454

1f2
1 53
164
165
166

a6y

168

16g

179
171
172
173

27450

190

192
193

195
196
197
199
209
201

‘202

(1e2:8g2

114.669

188

194 ;

1g8 3

100, .p;ﬂ'
101:0

10 1--632 £
102.292

103-512
104:132 1
‘04'5'55-.1_ .

105-371
105'991
1 B §
1074231
107-851
108,471
109-090
109.710

110:330
1104950
111.570

112.190
112.809 |
113.420 ||
114.049 s

115.289 |
115.909 [
116:529 §
117-1 |
117768 |
11&333 |1 1
11g.008 |
119688 |
120.248 |
120.867 |
12’:-;.43? :l'::_ ,_:
122.107 |
tzgiyay Sl SOl
153:3. i—-“,% _, ' ;




[ aag 1

BECT.T LXXXIII.

Natural Pulfe, 122in a Minute.

122
123
104
125
126
127
128
124
130
131
132
133
134
135

137
138
139
140
141
142
143
144
145
146
147
148

15;}
151
155
153
154
155
156
157
158
159
160
161
162
163

15014
76.22q
?G‘Si‘i
77+459
78.093
78.688
79 393
70.918
80.532
31.14?
81.762
82.377
82.g91
83.606
84.221
84.826
Sf)-.{hsﬂ‘
86.065
86.680
87.295
87.909
' 88.524
89.139
89.754
90.353
90.983
91.598
a2.213
ge.824
93 442
94 957
94.672
g5.286
95-901
96 516
97.131
97-745
g8.360
98.975
99-500
100.2G4

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
1B3
18

13;
186
18

:B;
18g
190
191
192
193
164
195
196

198
199
200
201
202
203
204

-

100-319
‘O]nlﬁ,.]:
102.049
102.663
103.278
103.893
::-4.5433
105-122
105:737
106.g52
106.g67
107.581
1{33.19'6
108.811
109, 426
110.:;4::
110.655
111,270
111.885
112,¢

113.114
113.629
114.344
114.859
115.473
116,588
115,?03
117,418
118 032
118,64?
119,062
1191376
120,40
121_1‘}5_
121 221
122 g36
122 g0
1 '3_553
124.180
124.795
125,*@9




[ wo ]
SECT. LXXXIV.
Natural Pulfe, 123 inaMinute.

123 |=75 100:609
124 | 75606 101219 |
125 ?ﬁ-n:g 101-829
126 76.829

127 i

128 Js.f,ﬁg

129 78:658

130 79-268

131 79878

132 80.487

133 81.097

134 81.507

135 82.317

136 82926

137 83.536

138 84-146

139 84 756 :

Hi30 85-365 110:975
141 85-975 111,585 |
142 86.585 1120195 |
143 | 8y.195 112.804 |
e 113414 |
145 *414 114024 |
146 8g.624 114-634 I.'E 1
147 89.634 115243 |
148 | go.243 11 B5g
149 90.853 116.463 |
150 91.463 093 |
151 gg.n?a 117« .'"
152 | 02.682 118292 |
153 93292 _:1&5@ Al
154 93-go2 M
155 04.512

156 95 121

157 95+731

158 - g6-341 .
159 g5.951
160 91’.55[} Rl
161 gstl?ﬂ | |-|: é
162 93_?3@ IF.'. .='.
163 | 99390 | e
164 . doa . real ] 598

_\_.:. =8 ‘-=_ : 35
e il \n:'f‘*\l ~Hi

E
BB %
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[ st ]

SECT. LXXXV.

Natural Pulfe, 124 in a Minute.

124
125
126

127
128
129
130
131
132
133
134
135
136
137
138
139
149
141

142

143

144
145
146
147
148
149
150
151
152
153
151_
155
156
157
158
159
160
161
162
16

153
165

=75
75-604
=6.209
76.814
77-419
78.024
78.629
79233
80-443
21048
g1.653
Ba.258
82.862
83467
84072
84.677
35.232
86.491
87.096
87.701
88.306
88.911
59.5.15
go. 120
go.725
91.330
g1.935
92.5{0
93.145
93-749
94-354
94-959
95-564
g6. 169
96.774
a7-379
97.983
g8. 588
99.193
99.798

166
167
168
169
170
171
192
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
104
195
195
197
193
199
200
201
202
203
204
205
20h
204

100:403
101008
101.612
102.217
102.825
103427
104.032
104.53?
105-2 41
105.846
106.451
207-056
107.-661
108 266
108.870
109-475
110.080
110.68;
111.2g0
111,895
112 ‘199‘
113.1*:}.1.
113.709
114.314
114.919
115.524
116.129
116.733
117.338
117.g4

118.245
110.153
119.758
120.362
120.95‘}'
121.572
122.17%
122,782
123.387
123.991
124.506

12 5.201

e ——

- — o

— e
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[ 152 T
SECT. 1 LXXXVIE
Natural Pulfe, 125 in a Minute.
12 =75 268 e Jc0sBy SEuii S8
mg 756 1696 o 1024 o0 A b

12y | 762 170§ 102 g (S

E 128 768 . | ket

SRR LT T '+ azap [

L 130 e 4B ik 178,
131 ] -?falﬁ ~ Izi:' i ||
3389 8 ke, ?g--ﬁ-rl 175 {13
133 - 98,1 :75:
134 | 804 177 |
135 3_1 e i 17-& +
136 - |- 81.6. . . b
137 -|- 82-24 It n

: ':gﬂ.: . 82.8. g

| 183G 834

i 1*‘0 34 R
; 141 | 846
142 - | - 852 o
143 | ag-ﬁ'_
144 86.4 . H
145 2c BF @8 W
146 y E?-G.. . |
vdg o, 982,
1&3 k| [ EE.BI
1 1*9 - B.-g""!:
150 99 4
151 y QH.E,
152 | 91.2,
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Table of the Proportion between ths
Morning and Evening Pulfe, intended

to mark the Increafe or Diminution
of Fevers.

Y

IMumiﬁg Evening. l Morning| Evening. 4{

82 | 95.771 102 | 119.13
83 96.939 103 | 120.298
84 98.107 104 | 121.466 |
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1 87 10r.611 } 107 | 124.97° |
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89 | 103.946 109 | I27.206
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99 | 115.626 119 | 138.886

101 | 117.962

1 Gl L

85 99-275 || 105 | 122.634 -

100 | 116.794 120 [ ‘140.054 FEEEE.




