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IV. 4 Leter from Cromwell Mortimer,
M. D. Fellow of the Royal College of Phy-
ficians London, Secretary to the ROYAL
SoCiETY of London, Member of the Gen-
tlemens Society at Spalding, &c. to William
Bogdani, Efy; F.R.S. and Member of the
Jaid Society at Spalding, éc. containing a
fhort Account of Dr. Alexander Stuart’s
Paper concerning the Mulcular StruCture
of the HEAR T : Which was read at feveral
Meetings of the RoyaL SOCIETY #n May
and June 1735. drawn up at the Requeft
of feveral Gentlemen of the Spalding Society.
Now publifbed with fome Additions.

Dear SIR,

Was out of Town when your Letter of the 23d:
paft came to my Houfe, whereby you inform me,

it would be highly agreeable to our Fraternity at
Spalding, if 1 would oblige them with a fhort Ac-
count of Dr. Stuart’s moft curious Papers on the
Heart, lately laid before the Royar Sociery: Idid
not come to Town till fome Days after, and then I
waited for an Opportunity of feeing Dr. Stuart, and
asking his Leave to fend you an Account of the
Papers, as defired, which I ought not to do without
it: Thefe are the Rcafons of my not having wrote
foaner.  Idefire you to make my Compliments to
' the
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the Society, and beg their Acceptance of this rough
Sketch of the Do&tor’s moft curious Difcoveries, which
I have drawn by Memory, not having any of the
Dodtor’s Papers by me, except fome Brawings, of
which I herewith fend you Copies, [and are engraved,
with fome Improvements, in the Tables annexed; fee
Tas.l. Fig. 1,2,3, 4.]

I thall not here undertake to give a Defcription of
all the Parts belonging to the Heart, fuppofing them
already fufficiently known from the anatomical Wri-
ters; but fhall only explain the furprifing Simplicity
of the Mufcular Structure of the HEART, as the
ingenious Dr. Stwarr hath demonftrated it from
various Preparations of boiled Hearts; wiz. that the
Heart is nothing elfe than a fingle Mufele of nearly
a [emicircular Form, whofe Fibres are all parallel:
For, fuppofe a re@angular Parallelogram A BCD,
(fee Tas. I. Fig. 1.) confiting of Two Squares
ABEF,and E FCD 5 in each of which draw firft the
Diagonals £ B and C F'; then fill the whole Paralle-
logram, or both Squares, with Lines at equal Diftances,
and parallcl to the Diagonals: Thisdone, at the Centre
F, withthe Radius F B, draw the Semicitcle B E D.
fand do the fame on the Back-fide of the Paper; fo
that every Line on the Back-fide may lie exadtly
undcr each correfponding Line on the Fore-fide, and
that cach Side may be as exatlyalike, as if the Paper
were tranfparent, and that the Lines might be feen
cqually plainon cither Side:3 Cut this Semicircle out
of the Parallclogram, and cut out likewife a fmall
femicircular Piecg at the Centre F'; then roll up this
femicircular Piece of Paper in a conical manner, fo
that the Back-fide of D [or to 7, in Fig. 2.7 be folded
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to the Back of E [or to H in Fig. 2.] and this Fold
turned round, till £ comes to the Back-fide of B. asin
Fig. 3. and the Seam formed by the Edges B F and
E F may be pafted together, only the inner Fold on
the Right Side muft be pufhed back from the outer
<ircular one, fo as to form a Partition, as at G. in
Fig: 4. and 3. by which means Two Cavities will be
formed, that on the Right Side the Partition in this

Form &7, the other, on the Left Side, almoft cir-
cular, thus, O, as in Fig. 4. the Outfide of the filt
confifting but of one fingle Fold, the Outfide of the
latter_confifting of a double Fold, and the Partition
being but of one Fold : Thus the firt Cavity reprefents
the Right Ventricle of the Heart, the other the Left
Ventricle, and the Partition G the Seprum, as in Fig.
4. [All thefe Particulars arc diftin&tly exprefled in
Fig. 2. which is to be cut off from Fig. 1. 3. and 4.
and is to be folded upon the Linc BD, fo that the
Letters £ E and H H come exa@tly Back to Back,
and that the Line EF and A F tally precifely 5 pafte
this Paper thus folded together Back to Back, then
cut off the white Paper to the Rim of the Circle,
and cut out a Piece at the Centre to F, and you will
by this means have a femicircular Piece of Paper,
with all the Lines reprefented on both Sides tallying
to cach other, as above defcribed at Fig. 1. Butas ir.
was very difficult to print on each Side of the fame
Papet, {fo as to make the Lines tally, 1 thought it
better to have this Figure printed in a whole Circle,
“that fo fuch, as would be at the Pains, might cut it off,
patte it, and fold it, and thus, as it were, form a
Model of an Heart. In this Figure likewifc I ordered
the Engraver to diftnguifh the feveral Surfaces of the
mufcular Coats, by Lines and Dots, in fuch man-
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ner as Colours are reprefented in Heraldry-graving
Thus the Outfide of the Right Ventricle is fhaded
with Lines running from Top to Bottom pretty clofe,
which denote that you fhould paint that of a dark
Red; the Outfide of the Left Ventricle, with Lines
in the fame Direétion, but farther afunder, to denote
a lighter Red ; the Infide of the Right Ventricle is
fhaded with Lines from Right to Left, to denote it
fhould be coloured (for Diftin&tion-fake) blue; then,
where the double Coutfe of Fibres form the outward
Side, orLeft Side of the Left Ventricle, and which
arc not to be feparated but by Art, there the Paper
is left white or blank; but the Infide of the Cavity
of the Left Ventricle is dotted, to reprefent yellow,
that it may be coloured fo: The colouring the Figure
in this manner, makes all the Parts much more
diftin&, when rolled up into a Cone.]

This Model, if 1T may f{o call it, compared with
the Heart of Man or Quadruped, will be found to
anfwer in the following Manner: The Edge BF, in
Fig. 1. or EF, in Fig. 2. an{wers to the tendinous
Seam or Sulcus, which runs along the fuperiour Side
of the Heart; and the Direttion of the parallel Lines
in Fig. 1. and 2. anf{wers to thc Courfe of the Fibres
in each Part of the Heart; the circular Edge of the
Paper BED anfwering to the tendinous Circle
round the Bafe of the Heart, from which, and the
Scam B I, all the mufcualar Fibres take their Original :
The exterior Fibres of the Right Ventricle, next the
Apex or Point of the Heart at F, decuflate * cach

* This may be imitated by gumming on Threads, in the fame
Directions as the parallel Lines in Fig. 1. turning them back crofs
the Hole left at F.

other,
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other, run inwards, and then, rifling up again towards
the Bafe, form that Side of thc §gpram which con-
ftitutes Part of the Infide of the Right Ventricle; and
likewife form the Columne carnee of the Right Ven-
tricle : TheFibres of the interiour Courfe of the Left
Ventricle decuffate and form in the fame manner the
internal Fibres and Columne carnee of the fame Ven-
tricle: The external Courfe of Fibres of the Left
Ventricle are only a Continuation of thofe of the
Right Ventricle, which together embrace the Heart
circularly, while the internal Coutfe of Fibres of the
Left Ventricle run chiefly from the Apex towards the
Bafe, fo that on the Left Side of the Ventricle they
crofs the external Courfe nearly at Right Angles; but
on the Side of that Ventricle which forms the Seprums,
they run from the Apex towards the Bafe, in the fame
Dire@ion as on thar Side of the Sepzam which is next
to the Right Ventricle.

The feveral Courfcs of the Fibres may be eafily traced
inaboiled Heart ; and if they are not found to anfwer to
the Dire&ions of the Lines on the Paper-cone with the
ftrieft mathematical Exaétnefs, when rolled up as at
Fig. 3. you muft confider, that the Form of the Heart
is not exa&ly conic, though neareft reducible to that
Figure ; and morcover that the Bafe is not a Planc as
in the Paper-cone, but of a convex round Form
and the tendinous Circle round it is of a fmaller
Diameter than the Middle Part of the Heart.

By this Stru&ure and Circumvolution of the Fibres,
the Mufcle which conflitutes the Heart, doth, by a
fimple Contra&tion of its Length, by thofe external
Fibres, which encompafs both Ventricles, contrat
the Diameter of the Heart, while by the internal

Tttt 2 Fibres,
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Fibres, that form the Septum and Infide of the Left
Ventricle, it fhortens the Length of the Heart, ot
draws the Apex up nearer to the Bafe: This is done
without any Contrariety in the A&ion of thefe Fibres,
or deftroying the Force of each other; but, on the
contrary, they being all parallel to each other, and a
Continuation of the fame Fibres, do aflift each other
in their Altion.

The Dotor fuppofes this Contra&ion is not caufed
fo much by the Influx of the nervous Spirits, as by
the Influx of the arterial Blood, through the Coro-
nary Arterics into the Subftance of the Heart; and
that the Contraction of the Auricles comes from the
fame Caufe; which will be alternate with that of
the Heart, becaufe the lateral Branches, which arife
out of the Trunk of the Coronary Artery, that en-
compafles the Bafe of the Heart and both Auricles,
arc on one Side diftributed into the Subftance
of the Heart, and on the other Side into the Coat
of the Auricles; and will be alternately comprefled,
and alternately free, as the Auricles and Ventricles
arc alternately full or empty of Blood.

I hope you will excufe the Imperfe@ions of this
fhort Account; and that our Brethren will accept it
as a Mark of my Refpec, and that it may fatisfy their
Curiofity for the prefent, till the Doctor’s Account at
large fhall be publifhed. I am,

London, Aug. 7. SIR,
1735. e
T Wm.rBzgdani, é‘lfql Zour moft obliged,
e, | the rop:-
Sx:gf' "1er5p Humble Servant,

C. Mortimer,

V. 4
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