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APPENDIX A,

The following vages contain a description
of some experiments bearing on the mechanism of
labour. The scope and c¢haracter of the experiments
is outlined in the table of Contents which precedes
the descriptive part. As a matter of convenience,
and as far as possible to avoid confusion the
ordinary obstetrical nomenclature and orientation

is employed.
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5.
A EXPFRIMENTS WITH MODEL HEAD.
&, ON RIGID SHEET OF RUBBER,

A square sheet of thin rubber was stretched
tightlv sacross the mouth of a box, in such a manner
that the rubber was fixed firmly at the sides and
laft free at one end - the anterior end.

A mcdel was preparsed approximating as
closely &s possible to the shape of the head. On a
wooden base, ovold in outline, 116 mm. long, S2 mn.
broad bi-parietally, and 82 mm. broad bitemporally,
the head proper was moulded of paper and wool which
was hound up tightly with twine, and covered smooth-—
ly with very thin oileloth. A wooden rod was
attached by a hall-and-socket joint tc a point on
the base marking the centre of the oxipital arec.

The rubbsr-sheet was carefully levelled, and it, as
well as the head, was greased with black soap.
EXPERIMENT X.

Ralised the head by means of the wooden
rod, whereupon the head became extendsd as far as
the mobility of the ball-and-socket joint allowed.

Lowered head, holding the rod vertically,
on to the rubber-sheet and made slight pressure
through the rod. The head flexed itself, and the
area of contact was shifted from an area surrounding
the termination on surface of head of the vertical

axis/



axis passing through the joint, to an area on the
oceliput nearer the occipital pole, the centre of the
new ares being then in 1line with the axis of the rod.

Found that when the angle formed by the
axis of the rod with the plane of the base of the
head was 900 of arc or less, the pressure transmitted
through the rod had a constant tendency to flex the
head; and conversely, when the angle exceeded 90o of
arc the pressure extended the head on the rod.
EXPFRIMENT IIXI.

Lowerad the head on ~ the rubber-shset
in such a way that the two lateral halves of the
occiput rested equally on the sheet, and made pressurs
evenly downwards and forwards through the rod, taking

care that the rod was held strictly in one antero-

| posterior plane. Tried this experiment on the centre
of the rubbsr-sheet, and also, close to one of its
lateral attachments.

No tendency to rotate was discovered.
The head moved slowly forwards over the rubber-sheet
until it reachad the free edge.

Found that, when the angle formed by
the axis of the rod with the plane of the base of the
head lay between 50 and 55 degrees of are, the forward

movement t00K place most readily.



EXPERIMENT IIY.:

Repeated Expsriment 11. with mach
stronger pressure, so that the oceiput sank into, and
distended the rubber-sheet to the latter's limit of
elasticity.

No tendency to rotation manifested itself,
and the sinciput remained clear of the shset as much
as to allow the 1little finger to be passed betwesn
the sineiput and the rubber aﬁ the time of greatest
pressure.

EXPERIMENT 1V,

Lowered the head on to the rubber-sheet
with the long axls of the head coinelding with an
cblique diameter of the sheet, and with the oceiput
directed towards the free edge. Directed pressure
through the rod at right angles to the rubber-sheet,
and in such a manner that centre of pressure was
situated in the posterior half of the oceiput, which
alcone was in contact with the rubber.

Found that as long as pressure was directed
at right angles to the sheet no tendency to advance
or rotate occurred. Under continued pressure dis-
tension of the rubber was produced but no rotation.
EXPERTMENT V.

Lowered/



Lowsred hsad on to rubber with the long
axis of the head colnciding with an oblique diameter
of the sheet, and with the occiput directed towards
the free esdge (left ocecipitc-anterior position.)
Directed pressure downwards and forwards through the
rod in such a manner that the centre of pressure was
situated in the posterior half of the oceiput. Main-
tained steady pressure. The head slid forwards over
the ribver, and at the same time rotated into a near-
ly antero—-posterior position. It continued to slids
forwards without further rotation until it reached
the free edge of the rubber-sheet.

EXPERIMENT VI,
Repeated Experiment V, but in such a

way that centre of pressure was situated in the
antericr half of the occiput. Under steady pressure
the head moved forwards over the rubber, and at the
seme time rotated into a transverse position which
it maintained until it reached the free edge of the
rubber sheet.

EXPERIMENT VII.

Répaated Experiment 5, but in such a

way that axis-pressure was directed from and not to-

wards the occipital pols, with the pressure as hefore

on/



w

on the posterior half of the oceiput, the head moved
backwards over the sheet, and rotated intc the trans-
verse position.

EXPERIMENT VIII.

Repeated Experiment 6, but in such a
way that the axls of pressure was directed from and
not towards the occipital pole. With the pressure
as befcre acting on the anterior half of the oceiput,
the head moved hackwards and rotsted into the antero-
posterior position.

EXPFERIMENT IX.
'Repeatad_gzpprimanta V. and VI in such a

way that centre of pressure was very little in ad-
vance of the transverse plane of the vertical axis of
the head passing through the universal Jjoint, and
arranged respectively on the posterior and anterior
halves of the oceiput. At the same time reduced the
dewn-bearing pressure to the least possible quantity
consistent with the forward motion and rotation of
the hesd, and also to aveld as far as possible any
diétension of the rubber-sheet. These mesasures re—
sulted in a continucus rotation of the head along
the path of a closed curve and led to the conclusion
that, given some means of preventing or arresting a

tendency/



10.

tendency of the head to roll under the axis of
pressure, the head would rotate or spin round and
round indefinitely as long as pressure was maintain-
ed.

Found that a considerable increase. of
pressure arrested the rotation by distending the
rubber—-sheet, that arrest of rotation occurred if
the direction of pressure did not travel with the
head in a closed curve.

EXPERIMENT X

Arranged so that there was a slope
extending downwards from one side of rubber-sheet
to the other. Arranged head on rubber in obligue
diametef s0 that sinciput was pvlaced near to the
higher border of the rubber, and made pressure down-
wards and forwards on the posterior half of the
occiput.

Found that less pressure was required to
start and waintain rotation than on a level Tubber-
sheet.

EXPERTUENT XI:

Arranged the head on the level rubber-
sheet. in an oblique diameter with the occiput
posterior (right occipito-posterior position).

Directed/
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Directed oressure on the posterisr half of the
occiput, vet still bearing downwards and forwards.
Found that pressure had to be much greater (this
proved to be incorrect. Sec BXPERIMENTS %1-44).,and
maintained for a longer time than in EXPERIMENT 5.
(1eft occipito-anterior position), in order to
produce advance and rotation forwards (long rota=
tion); that the axis of pressure had to be directed
more towards the occipital pole than in EXPERIMENT
5. in order ﬁo oproduce greater flexion.

Found that the angle, made by the rod to
the pbane of the base of the head. had to be re-
duced to 35 to 30 degrees of érc. in order to start
rotation (oceinito posterior position), as compared
with an angle of 55 to 5C degrees in EXPERIMENT 5.

(oceinito anterior position).

EXPFRIMENT XII.



1e.

EXPERIMENT XIT.
Repeated Experiment 11, but dirccted

axis of pressure to a point anterior to transverse
plane of vertical axis of head, thereby placing the
pressure nearer the sinciput and extending the head.
¥hen pressure was directed on the posterior half of
the sineciput, the sinciput rotated forwards, (short
rotation). Less pressure maintailned for a shorter
time was required for this short rotation than for
the long rotation, and was equivalent in quantity
and period to that required for the occipito-
anterior position. (For the quantity of pressure
see Experiment 51-44),

EXPFRIMENT XIIXI.
The Experiments in the occipito-

anterior and occeipito-posterior positions were
repeated a number of times with at each trial a
marked degree of distension of the rubber, the
pressure being removed gradually at various periods
during the process of rotation from its beginning
to its end, with a view to noting what effect, 1f
any, the recoill of the rubber had on the positions.
It was not found to be possible to show either that
the recoll increased the amount of rotation if 1%

ﬁerq/
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were not completsd, or that the recoil restored, or
partially restored, the original position. The
head remained, during thes rescoil, atlwhatever

stage of rotation it was in at the snd of the
period of prsssure, and no furthsr rotation occurrad
until the next psriod of pressure.

EXPERIMENT . XIV.,

Inclined rubher-sheest longitudinally
at an angls of 15° to the horizon. Arranged head
on rubber in LOA flexed position near fres edge of
gsheet, Made prsssure parallal to a plumb-line,
the direction of pressure bheing comparable to 2
dirsection at right angles to plane of brim,

Found that rotation forwards and inwards
occurraed when rubber shest was inclined by the
pressure at an angle of 55-65 degrses to ths
horizon, ths pressure being nscessarily much graat-

e than in oprevious expsriments.

EXPERIMENT XX,

Repeated preceding Experiment 14 with

"head extended.
Found that sinciput rotated forwards and
inwards in long rotation at ahout the same angle
of depression of the rubber-sheet,

EXPERIMENT XXI.

‘Repsated/
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Repeated Experiment 15 with head in ROP
flexed position.

Found that oceiput rotated forwards and in-
wards in long rotation at about the same angle of

depression of the rubber-sheet,

=1

EXPERIMENT. XVI

Repeated preceding Exverinent 1s_w1th

head extended.
Found that sineirut rotated forwards and
inwards in short rotation at about same angle of

depression of rubber-sheest .

EXPRRIMENT XVI

edVA AN L

=

T
Arranged head in ROP flexed position

under pressure on the rubber sheet which was de-
pressed at an angle of 55°-65° to the horizon.
Made pressure downwards and backwards at an angle
.nf 15°-20° to the pluh~-line.

Found that the pressure had to be greatly
inereaséd; that the rubper became distended to the
limite of its elasticity; that no linear movement
backwards occurred owing to folding of the ruhher
hehind the head; that rotation backwards and in-
wards was eventually produced with the corious use
of glycerine; that the head in a symmetrical

position/



15.

position underwent extreme flexion, and then moved
very slowly and under severe pressure forwards
towards the free edge of the rubber-she~t,.

B, ON RIGID SHEE? OF RUBBER BEHIND HORIZON~
AL BAR,

For the next four experiments a fixed
horizontal bar was arranged across and above the
free and anterior margin of the level rubhsr-sheet.
It was well greasad.

EXPERIMENT XIX,

Repeated EXPERIMENT 4. with occiput
resting against transverse har, taking care as
before that pressure was made at right angles to
the rubver-sheet.

Found that descent ook place behind the
anterior bar and without rotation; that after the
head had descended lower than the har no forward
movement and no rotation occurred, the head under
continued pressure distending the ruabber to its
utmost 1imit, without rotation heing produced.
EXEERIMBENT XX.

Repeated EXPERIMENT 5 and A. with
occiput resting against transverse har from the
beginning of the experiuments.

Found/
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Found that much greater pressure was re-
quired to bring about rotation, than was necessary
in the ubsence of a transverse har; that rotation
did not occur until occiput had so far distended
the rubber as to be on the point of aescaping for-
wards under the transverse bar, when rotation took
place into the antero-nosterior and transverse
'positions respectively.

HEXPERIMENT XXI.

Placed head on rubber-sheet in right
oceiplto-posterior pomsitlion, with edge of sincimit
resting_against transverse bar. Made pressure to
bear downwards and forwardis on posterior half of
oceiput.

Found that oceiput moved forwards until in
contact with transverse bar, thus placing head in
transverse position. Found that no further ro-
tation took place until occiput had distended
rubber sufficiently to escape forwards under the
transverse har, when rotation into the antero-
posterior position took place, — long rotatlon.
EXPERINENT XXII.

As in previous experiment, but arranged
that down-bearing pressure should act rore towards

the/
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the sinciput. This produced extension of the head.
No rotation occurred until the sineiput had disten-
ded the rubber sufficlently to escape forwards under
the transverse bar, when rotation took place into
the antero—-posterior pvosition - short rotation.

C. ON RELAXED SHEE? OF RUBBER.

In the following experiments the rubber-
sheet was not stretched tigntly between the lateral
wails of the box, bubt was allowed to hang loosely
as a btransversely placed festoomn.

EXFERIMINT XXIII.

Lowered head in left occipito-
anterior position on to rubber sheet, so that poster-
ior half.of occiput made contact with rubber and
axis—-pressure was directed downwards and forwards
through the same quarter.

Internal potation into antero-posterior
position took place with some ease during &advance.
Under the conditions of the experiment a broad band
of the lower surface eXtending from the posterior
half of the occiput to the anterior half of the
sinciput was in contact with the rubber-sheet.
EXPERINENT xXIV.

Lowered head in left occipito-
anterior position on to rubber-sheet with occiput

pressing/
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pressing on rubber-sheet, and axis pressure acting
downwards and forwards mesially through head.
Internal rotation into antero-vosterior
position took place with advance, with considerable
ease. Under the conditions of this experiment the
whole of the lower surface of the occiput and the
anterior half of the sinciput were in contact with
the rubber-sheed.
EXPERIMENT. XXV.

Lowered head in left occipito-anter-
ior position on to rubber-sheet, with anterior half
of occiput pressing on rubber-sheet, and with axis-
pressure directed downwards and forwards through
anterior portion of occiput. I |

Internal rotation into = antero -posterior
position took place with advance, with some ease.
Under the conditions of this experiment the anterior
half of the oceciput and the anterior half of the

sinciput were firmly in contact with the rubber-

Repeated Experiments 22-25 with the
head in the right ocecipito-vosterior position with
marked flexion, i.e. with axis of pressure acting
through the occiput, and obtained similar results.

In/
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In all cases a longer time was required to produce
rotation.
PEPERIMENT XXVII.

Arranged the flexed head in the
left occipito—anterior vosition, and made pressure
downwards and backwards through posterior half of
occiput.

Foupd that long rotation took place into
a direct occipito—-posterior position, flexion being
most acute as head passed through the transverse
position.
EXPERIMENT XXVIII.

Arranged the flexed head in the
left occivito-anterior position, and made pressure
downwards and backwards through anterior half of
oceiput. Found that long rotation took place into
a direct occivnito-vosterior position.

E¥PERIMENE XXTIX.

Arranged the flaccid rubber-sheet
as a semi-festoon, the left side being curved ub-
wards and the right side flat. Lowered the head in
the left occipito-anterior vosition, and directed
pressure downwards and forwards through the poster-
ior, mesial, and anterior portions of the oceciput
in turn.

Rotation/
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Rotation did not take place, the head
s1id obliguely towards the right or flat side.
EXPRRIMENT XXX,

Arranged the flaccid rubber-sheet as

a semimfestoon, the_right side being curved upwards
and the left side flat. Lowered the heasd in the left
occipito-anterior position, and directed pressure
downwards and forwards through the posterior, mesial
and anterior portions of the sceiput in turn.

' Rotation did not take place. The head
81id obliquely towardis the left of flat side.

D, RELATIVE VALUES FOR PRESSURES
REQUIRED UNDER VARIOUS CONDITIONS.

Determination of Angular Digtances and of Position
of Centre of Pressure on a Curved Surface.

For the next series of experiments the
square sheet of rubber was attached by two sides to
strips of wood, To each end of each double strip of
wood two cords were aﬁtached, the one acting over a
vertical pulley, the other over a horizontal pulley,
counterbalancing weights were attached to the cords
in such a manner that four equal weights tended to
pull the rubber upwards snd four equal weights
tended to pull the rubber horizontally outwards.

By these means the rubber was prevented

from/
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from sinking bodily end its tension was maintained.
A platform to support weights was attached to the
free end of the rod'actuating the head. The rubber
and the head were greased well with soft soap. In
the course of the experiment care was taken that no
vigsible descent or distension of the rubber-sheet
was allowed to oceur, and that the weight acted on
the head in the axis, already determined to be the
most éuitable in the left ocecipito-anterior position,
with the centre of pressure between the antero-
posterior plane of the rubher—sheeﬁ and the mesial
plane of the head, and with the posterior half of
the oceciput resting in contact with the rubber-sheet,

unless otherwise stated.

EXPERIMENT XXXI,

Weight on vertical pulleys = 44 ounces.
Weight on horizontal pulleys= 32 ounces.

Weight of rubber,wood and cords = 3 ounces.

Weight of head = 7 ounces.

Found that a weight of 4 ounces acting at
an angle of 55 to 50 degrees to the plane of the
base/
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base of the head was sufficient to start and main-
tain rotation with advance, when the rubber was
stretched and absolutely level.

Found that this weight was not operative
when the pressure was directed through a vertical
axis, and did not produce a vigible result until the

e

angle of 55 was reached.

n

Total weight operating ~1lounces

Total weight resisting 79% ounces.

Ratio 0 T

36 ounces.

it

Weight on vertical pulleys

32 ounces,

Weight on horizontsl pulleys

i

%; ounces.

]

Weight of rubber, wood and cords

Weight of head 7 ounces.

Found that a weight of 3 ounces acting at
an angle of 55 to 50 degrees to the plane of the
base of the head was sufficient to start and main-
tain rotation with advance when the rubbef was

stretched /
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stretched and absolutely level.

10 ounces.

1]

Total weight operating

Total weight resisting = 71} ounces.

Ratio 1 in 7.

EXPERIMERT XXYXIII,

Weight on vertical pulleys 221 ounces.

Weight on horizontal pulleys 32 ounces.

[}

]

Weight of rubber, wood and cord + ounces.

Weight of head : = 7 ounces,

'Found that a ﬁeight of 14 ounces acting
at an angle of 55 to 50 degrees to the plane of the
base of the head was sufficient to start and main-
tain rotation with advance when the fubber was

stretched and absolutely level.

It

Total weight operating 8% ounces.

Total weight resisting 57% ounces.

I

Ratio 3 1n 7.
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Weight on vertical pulleys = 44 ounces
Weight on horizontal pulleys = 32 ounces
Weight of rubber, wood and cords = % ounces
Weight of head = 7 ounces.

Made pressure through posterior half of
occiput whichalono was in contact with rubber-sheet.

Found that a weight of 6 ounces was suffi-
cient to produce rotation with advance.

13 ounces.

Total weight operating

Total weight resisting = 7% ounces
Ratio 1 in 6.
EXPERIMENT XXXV
Weight on vertical pulleys = 44 ounces
Weight on horizontal pulleys = 32 ounces
Weight of rubber, wood and cords = 5% ounces
Weight of head = 7 ounces

Made pressure through anterior half of

occiput/
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occiput with posterior half in contact with rubber
(Sufficient support was given to right lateral aspect
of occiput to mske this possible.)

Found that a weight offé ounces was re-
quired to produce rotation with advance.

11 ounces.

Total weight operating

Total weight resisting 79+ oumces.

Ratio ' Fodn T

EXPERIMENT XXXVI,

Repeated Expéeriments 34 and 35 with the
head in the right occipito-posterior position with
marked flexion, i.,e. with axis of pressure acting
through the oceiput, and obtained similar results.

In both casés a longer time was required to produce
rotation.

The fixed horizontal bar was again re-
guisitioned. It was placed in an immovable position,.
the rubber being allowed to move freely behind it.

It was now necessary to allow the rubber to be dis-

tended, but no bodily descent was permitted.

EXPERIMIN T XXXVII,



welght on vertical pulleys = 44 nunces.
Weight on horizontal pulleys = 32 ounces.
Welght of rubber, wood and cord = 3% ounces.
weight of heéd = 7 ounces.

Found that a weight of 32 ounces acting at
an .angle of 55 to 50 degreega to the plane of the
hase of the head was insufficient to cause descent

of head behind horizontal bar.

Total weight operating 39 ounces.'

Total weight resisting = 79% ounces.
EXPERIMENT XXXVIII.

Weight on vertieal pulleys = 36 ounces.

Welight on horizontal pulieys = 32 ounces.

Welght of rubber, wood and cord = 3{ ounces.

Weight of head ' = 7 ouncss.

Foﬁnd that a weight of 32 ounces acting at
an angle of 55 to 50 degreeg to the vlane of the
base of the head was suffiecient to start and maintain
slow descent until oceiput escaped forwards

under /
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under horizontal bar, and rotated into antero-poster-
ior position.

39 ounces.

Total weight operating

Total weight resisting 71+ ounces.

Ratio 1 inm 183,

Weight on vertical pulleys 221 ounces

Weight on horizontal pulleys = 32 ounces
Weight of rubber, wood and cord = 3% ounces
Weight of head = 7 ounces,

Found that a weight of 20 ounces acting
at an angle of 55 to 50 degrees to plane of the base
of the head was sufficient to start and maintain des-
cent until occiput escaped forwards under the hori-
zontal bar, and rotated into the antero-posterior

position.

27 ounces

I

Total weight operating

57% ounces

Total weight resisting
Ratio 1 in 2°14.



EXPERIMENT XL

Repeated EXPERIMENTS XXXII+-XXXV and XXXVII-
XXXIX.with head in right occipito-posterior position.
Found that the same waights were
sufficient to start and maintain advance (or desceant)
and rotation; that long rotation took much longer to
acecmplish than short rotation whieh oceupisd a time
similar to that requirsd tc produce rotation in ths
oeeipito-anterior position; that the forsgoing held
gecod whethsr rotation took place on thes rubber frss
of sxtsrnal restraint, or with the horizontsl bar in

position.
EXPERIMENT XLI,
Weight on vertical pullays = 36 ounces

Weight on horizontal pulleys = 32 ounces

Weight of rubber, wood & eords

3%+ ounees
Weight of head =

7 ounces.

Found that a weight of & ouncees acting at
an asngle of 55°%- 50°to the plane of the base of the
head and acting through the anterior half of the

oceiput/



29.

oceiput which half was slone in contact, was suf-

ficient to start and maintain rotation with advance

when the rubber was stratched and absolutely lsvel.
Total weight operating = 15 ocunces.
Total weight resisting = 71é ouness .

Ratio 1 in 4 73.
IXPERIMENT XLIX.

Weight on vertical pulleys = 36 cunces

Weight on horizontal pulleys

g
Weight of rubber, wood & cords = 3% ounces

Weight of head = 7 ounces

‘Found that a weight ¢of 8 ounces acting at
an angle of 55°- 50° to the plane of the base of the
head and acting through the anterior half of the
oceiput the right half of oceiput and the right half
of the sinciput being in ceontact, was sufficient to
start and maintain rotation with advance, the rubber

being relaxed..
15 ocunces

Total weight operating

Total weight resisting = 394 ounces

Ratio 1 in 2°60

Note:-~ In' RXPERIMENT 41 more weight wsas
raquired to produce rotation with advznce than
was necessary in EXPERIMENTS 31, 32, and 33, be-

causes/
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bacauses in EXPERIMENT 41 the centrs of vressure coin-
cided with the area of contact, and rotation took
place into the transverss position.

In EXPERIMENT 42 the waight required still
remained grsat owing to the sineiput tending te
rotate backwards and inwards, and having to over-
come the tendency of the oceiput to rotate forwards
and to the left. That 1s t0 say, the occeiput, if
geting alone, would have led the head into a trans-
verse position, but the sinelput, coming 1n§o
operation, received a thrust which, when translated
to the centre of pressure, proved the greater and
led to rotation of the head into an antero-posterior

position.

EXPERIMENT XLIII.

Determinaticn of Angular Distances.

Found by using a graduated arc that axis
of pressurs cn head, under the best conditions for
produecing rotation, formed an angle of 10-15 degrees
of are with the elevation-plane of the publs i.s.
with the axis of the inlst, assuming the plans of -
the pubis to lie at right anglas to the plane of

the/



31,

the inlet; an angle of 50-55 degreses with the plane
of the base of the head in the 1left ocecipito-anterior
positicn, and an angle of 30-35 degrees in the right
cceipito-pesterior position; and an angle of 75-80
degress with the plane of the rubbsr-shest, assuming
the latter to 1lis st right anglss to the elevation-
plane of the pubis. But the whele conditions wers
improved by msking the angle formed by the axis of
pressure with the plane of the rubbsr-sheet 70-75
desgrees of arec, therseby making the angular distance

batwsen tha sheet and the publs 80-85 degrseses of arc.

Fig I/



52» i

F1a. I.

P “m 2

Porn,

DIAGRAM to ILLUSTRATE DETERMINATION of ANGULAR DIS-
TANCES.

P-p = Assumed plane of symphyveis.

A-p = direction of axis of pressure.

P-d = plane of base of head (L.0.A.).

P-m 1-2 = planes of ruvber-sheet.

A-p + P-d + P-m 2 represents nearlv the best

combination.

EXPERIMENT/
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EXPERIMENT XLIV.

Arranged the suspsnded rubbsr-sheet as in
EXPERIMENT 31. Placed the model head on the sheet.
both being well greasead. Determined the Coefficient
of Statical Friction, and found it to be ~/5.

Carefully levelled the rubbar-sheet and
placed the hesad on 1it, after attaching a spring-
balance to tha pivotal centre. Placed a weight of
16 ocunces on the platform at the top of the axis-rod,
and allowed it to cperate at various angles of in-
clination of the axis-rod to the rubher-sheet . At
each trial noted the degree of extension of the
spring-balance in ouneces; and with the graduated are
resd the angles formed by the axis-rod with the base
cf the head and with the rubbsr-sheet, and the angle
formed by the lower surface of the head with the
rubbsr-sheet, the angle of ineidence bsing taken as
the angle formed by the axlis-rcd with the lower sur-
face of the'model head. The angular distance between
the plane of the base and the chord of the lower
surface was found to be about 24°,

With the pressure acting at an angls of 12°

behind/
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behind the plane of the vertieal, and at an angle of
51 of inclination t¢ the plane of the base, the
pull on the seales was 7 ounces. If ths pressure
had been normel t¢ the chord of the surface the ratic
of the advance or pull t0 the pressure (16 ounces)
would have been as tha sine of 27° 4o the cosine of
27° oriéifgglﬁnm = 8+1 ounces; but this slightly
exceads thehpull on the seales. Therefors it is
evident that the average pressure is not normsl to
the chord of the surface, but is g0 far inclined
towards the front.

The experiment was repeated with the
preasure acting at an angle of 24° behind the plane
of the vertical, and at an angle of 60° of inclin-
ation to the plane of the base. The pull on the
scales was found to be 8 ounces. With the pressure
normsl tc the chord, the advance or pull would have
been to tha pressure (16 ounces) as the sine of 38°
to the cosine of 36° or ‘Qﬁvériﬁ = 11°6 ounces. As
the pull was found t¢ be only 8 ounces, it is
svident that the téngential force is much less able
teo overcome rasistance than in the former case.

The experiment was repeatad with the

pressurs/



prassure acting at an angle of 9° beshind tha planas of
tha vertieal, and at an angls of 54° of inclination
to tha plans of thea base. Tha pull on the seales was
found to bs 83 ounees. With the prassure normal 1o
thes ceherd of ths surfacs, ths advancs or» pull would
hava basn to tha prassura (16 ounces) as the sine of
30° to the cosine of 30° or 'nggflﬁ = 2,2 ounces.

As the pull was found %o ha only 6.5 ouncsas it 1s
evident that ths tangential force is as inafficisnt
as it was in the case immedistsaly preceding this one.
Further, in both the second and third easas some
dagreaa of sxtension of the head was vroduced., Thars-—
fora, so far as could be saen expsrimentally, an
angle of about 12° behind the plane of the vertiecal
formed ths most suitsble angls of inelination of the
axis of prassursa. And, sesing that the rubonar-shast
could vary in angulary distance throigh nasarly 24°
without affacting thes axvarimental ratios, it s2emad
probsbla that ths vertical plane of the sxpserimants
and tha.alavﬁtion—plane of the publs ecould he regard-
ed as convartible terms assuming that the slavation-
plana of the puhls 1liss at right angles 10 the plans

of the brim. On this bhasis, then, there exists some

reason/
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raszson for halieving that the utsrine pressura must
act most efficlently at an angle of apvroximately
12° of are bahind the axis of the velvic inlet.

The distinction of discovering the sxistsnce
of a tangential fores acting on a curved surface
balongs to Lilianthal, and after many viecissitudas
the fact was confimmsd hy the elassie expsriments of
Wilbur and Orville Wright. The practical result was
rescned in the eonelusion that a curved surface is
batter adaptad than a plans surfice to overeoms a
resistanee, owing to the existsnee of this tangential
foree. In & plane surface, howsvar tha pressura may
be inclined, the average prsssure alwayvs acts at the
trus centre of the surface. in a curved surf.ce ths
avarage prassure is not then normal to the chord of
the surface, but is inelined towiards the front or the
rasr., That is to say, the cantre of pressurs on an
inelined eurved surf:ice is always excentric t0 the
true centre of the ecurved surface of contsact. In
this faetor rests the supsrior adaptability of a
curved surface to the vurpese for wnich it is intsnd-
ed.

(I have adaptasd the Wright experiments to the
pressnt purvose, thoiugh objeetions may bs raised to

doing/
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doing s¢. Comparison with ths original will show
that I have fellowad the plan of the famous experi-
ments very closely, making only those changes which

are neacessary under the diffsrsnt circumstances. )

E. O RIGID SHEET OF RUBBER

BEHIND A CURVED WALL,

For the next experiment, the rubber-sheat
stratched tightly aérosa tha'mduth of a box was agailn .
used. A strip of lincleum was moulded to the curve
of tha cceiput and fixed in position over the rubber-
sheet, in such a mannsry that the middle line of the
curved viece of linoleum was in the same vertical
plane as the anteriocr free border of the rubber-sheet,
at right angles to the plane of the rubbar-shset, and
so that the coneavity of the curve was directed back-

wards.

EXPERIMENT XLV.

Lowered head in left oceiput-anterior
position so that ceciput filled the curve of the
linoleum.

Found that under great pressurs dirscted
:downuards and forwards through the antsrior half of

tha/
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the oceciput and with the posterior half of the
oceiput pressing on the Mibber shaet reotation of ths
héad into antaro-postericr position took placs during
descent and distension of the rubber-sheet, i.a.

bafore escape fecrwards under tha lincleum took plsce.

Repested EXPERIMENT XLV. with curved linclm
sc arrangsd that its middle line was dirscted down-
wards and bsekwards towards the plane of the rubber-
shaet.

Found that this arrangemsnt incresased the
flexion of the head and made the production of

rotation less difficuls.

EXPERIMENT XLVIZI.

Reveatad EXPERIMENT XLV. but in sueh a way
that Axis-prassure was directed downwards and
forwards through posterior half of oecciput.

Found it impossibhle to produce rotation under

the limitstions of the exveriment.



EXPERIMENT XLVIII.

Repeated EXPERIMENTS XLV. - XLVII. with the
head in the right oceipito-posterior position.with
marked flexion, i.e. with axis of pressure acting
thrcugh the cceiput, znd obtained similar results.
A longer time was renuirsd to produce rotation in

the revetition of EXPERIMENTS XLV. and XLVI,
EXPERIMENT XLIX,

The rubber sheat was arrangsd so as 1o make
less than a right angle with the curve of linoleum
in the relative planes.

Found that head lowered in the already deter-
mined axis of pressure struck the rubbsr-shest first
of all by the posterior half of the oceiput, whether.
it was in the 1laft oceipitc-anterior cr right
oceipito-posterior position, and in an attitude of
flexion.

F. 1IN MODEL CANAL.

EXPERIMENT I,,

Arranged/
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Arranged a sheet of cardbosrd in an antero-
posterior plane s0 that it sloped downwards and in-
wards towards an imaginary middle lina. Lowared head
by the rod in the left oceipito-anterior position
vartically downwards and on the left side of the card-
board, so that when the head reached the lowsr adge
of the cardboard the oceiput should still be clear
of 1t, but the sineiput during its descent should
overlap the plane of tha cardboard. '

During descent the sinciput was rotated in-
wards by the cardboard, while the oceiput spun round
its axis, as a consequence of the sineipital move-
ment. The head was rotated inte the antero-postarior
pesition.

For the next sexriss of experiments a model
was made in sheest-tin to represent the form of the
pelvic eanal with the soft parts in position, or, to
be exact, to represent my conception of tha form of
the essentisl parts of the normal pelvie eanal, dur-
ing the second stage of labour and without the palvie
floor which was not wanted. Owing to the difficulias
paculiasr to working with a metal, it was found to be
impossible to 1m1£ata the forward curve of the lowexr
part of the sacrum, so that a large gap had to bs

left/



left in the postericr portion of the outlet., As
things turned out, the defsct did not interfers, as
f2r as I could mee,with the expsriments, and in some
respacts it proved tc¢ be an advantage rsthsr than
ctherwise. For a similar reason, the supero-infer-
icr plane of the regicn of the pubic bones lav he-
Ihind, to some extent, 1is apparent pesition in the
pelvic canal; and the circumference of the inlet had
to bas reduced shout an inch below the normal in order
t0 keep the diameters as ne«rly true as possible. A
diagrem. 1s appended of the cutlines c¢f the inlet and
cutlet, and a table of the important measuramsnts 1s
given, to'ﬁhich may be added the varticasl height at
the sywmphysis pwbis (501, ), and the vertieal height
in the region of the ischial tuberosities (&&rm. )
It will bs seen that I allowsd a fairly roomy
canal for ths model head which I hesd used in the
pnfina&,axpariments, and whieh I intended still tfo
use, But in this matter, after due ccnsideration of
what was intended to be done, a ecrpromiss had to he
made hetween the hard wnyielding nature of the model
and a head which eculd alter its shaps very littls
after it entersd the pelvie canal.. In anoitnsy
resvect, howavar, the rel:stive undsr-provorticns of

the/
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the model head and cansl were an advahtaga. It be-
came possible tc demonstrats the mechanism of pelvie
fotation under disadvantageous conditions, for the
model head was not of a large size while the model
eanal had the dimensions of the averags bony pelvis.
The diagrasm given ¢n the next page is a
tracing of the internal form in outline of the inlet
superimposad on the ocutlast ¢f the model pelvis. All
the measurements are slightly reduced by the method
of tracing. It was taken at the conclusiocn of ths
experiments and shows the marked distorticn of the
pelvis on the right side. (The disgram is a reversed
picture.) The distortion is due to mest of the ex-
periments having besn ﬁade in the right oblique dia-
meter. Unfortunately I did not take a tracing before
the expsriments were begun, but the seriss of
measurements taken before and after sufficiently

bring out the change of featurs.

Fig 11/



Outline tracing of inlet superimposed on

| outline of model canal.

i

B




43.

Table of Measurements of the Model Pelvie

¢anal before and after the Expsriments.

INLET. OUTLET.
Diameters. Before. After. Before. After.

Antero-posterior 101 mm. 101 mm.

Transverse 130 mm. 130 mm. 104 mm. 104nm.
Right Obligue 120 mm. 1287 mm.
Left Oblique 120 mm. 120 wm.
Bi-sciatic 95 mm. 95mm

In the bi-seiatic diameter the distances
measured from the mesial plane showed an incerease
of 3 mm. on the right side as compared with the

left, after the experiments had been made.
EXPERIMENT LI.

Prepared a model representing the oceipital
region of the head only. Pravided 1t with a rod

and an axial universal joint. |
Entered it into the pelvis with its mesial

plane nearly in that of the pelvis; and with its

antorior/



44,

anterior surface in eontact with the anterior wall of
the pelvis.

Mada pressurs dovmwards and forwards mesial-
1y to the head. The oceiput trsvelled downwards he-
hind and in eontinuous cont:ct with the antericr wall.
It underwent no rctation and was delivered in the

axis of pressurs.

BEXPERIMENT LITI,

Lowered the head into the pelvis in the
laft occecipitc-anterior position, Kept the red as
nearly as wossible in the mesial plane of the pelvis
and the mesial plane of the head made pressure down-
wards snd forwards.

Found that the head entered the brim with
a vary moderats degrss of flexion; the axis-pressure
was still in the mesial plane of the pslvis; the
oeceivut reasted agsinst the anterior wall of the
pelvis; on making down-bearing pressure at a csriain
angle flexion inerasssed as occlput descended more
rspidly than sineiput, the oceciput remained in
apposition to the anterior wsll of the pelvis; during

deseent the sinciput swming inwards until the mesial

plane/
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plane of the head nearly coineided with the mesial
plana of the pelvis, the oceiput at the same time
performing a trus spinning motion sbout its own axis;
as rotation ended the head bescame lass flexad; the
oceiput emerged from the pelvie eanal, in contact
with the anterior wall to the last moment énd still

travelling in the direction of the axis of pressure.
EXPERIMENT LIII.

Found in the left occlpito-anterior position
that at the onset of internal rotation the grestest
resistence is develcoped by the pelvic wall against
the left lateral infericy aspect of the ccelput and

the right latersl inferior aspect of the sinciput.

Repeated EXPERIMENT LII. but dirscted
prassurs downwards parallsl to the axis of the inlet
i.e. at right angles to the plane of the brim.

Pound that desceent tcok place with flsxicn
whieh eventually became s0 extrems as te allow of
the head emerging from the pelvie canal in the non-

rotated/
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rotated position. In the following experiment press—
ure was reduced so that descent t0ok place more slow-—

i 4
EXPERIMENT LV,

Arranged haad in L.0.A. flaxsed position in
brim of modsl eanal. Made prassure gently and inter—
mittently at right angles to plane of brim.

Found that head rotated during descent into
an antero-posterior position with the ceeiput in
frent, but that flexion was nmores extreme than is the
case when pressure 1s mede downwards and forwards,
and a tendency towards impaction in the ohlique

dizmetar was discoverad.
EXPERIMENT LVI.

Repasated EXPERIMENT LII. but direeted the
pressure dowmwards and backwards. Found that the
oeeiput was driven through the pelvie cavity down-—
wards and backwards and away from the anterior wall;
during descent the sineiput was rotated to the front,
the oceiput svinning ahout its own axls to corresvond

. with the moticn of the sineiput. Sometimes the head

becamg Jammed in the transverse pesiticn, from whieh

raleaso/
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ralesase oeceurred only on advaneing the descent of the
cceiput, thereby increasing flexion and rmoving the

gineiput 4o the frent of the pelvis,

EXPERIMENT LVII,

Lowered the flexed head into the pelvis in
the right oceivito-posterior position. Made press-
ure downwards and forwards,

Found thet flexion had to be mueh greater
than in the left occipito-anterior vosition, not
cnly to get the hesad psast the brim but also t0 keep
the axis of uvressure in the mesial plane of the pelvis.
In the eavity of the pglvis the oecciput moved forwards
until it eame into contaet with the antericr wall of
the pelvis in the transverse position., At this
stage resistance hecame seavare and flexion was much
inereassd as the oecciput was forced ddwnwards. The
downwsrd mevement of the ceecliput was male easlisy by
applying vressure in shert and sharp bouis, with a
marked racoil in each interval. On furtier descent
of the oceiput and the increase of flsxlcn, the
gineiput rotated posteriorly sand flsxion wes greatly

raduced. The oeceiput was delivered in the dirsction

ot/



of the sxis of vressurs,
BXPERIMENT LVIIT,

Arranged head in Right oceipito-posterior
pesition in brim of model eanal. Made pressure at
right angles to0 plane of brim,

Found that during descent hesad rotated into
an antero-posterior vosition, the oceiput remaining

behind.
EXPERIMENT LIX.

Lowered the extended head into the pelvis
in the right oceipito-postericr position. Made press-
ure downwards and forwards. |

Found that extensicn had to be well-marked
.to keepn zxls of pressure in the mesial plane of the
pelvis. The cceiput fitted the pestero-lateral
portion of the inlet badly, and the sineiput made an
equally had £1t bshind the anterior wall of the pelvis.
During descent sineiput never left the anterior wall
of tha pelvis, the oceiput rotated posteriorly into
the hollow behind, and the sineiput was delivered in

the diraction of the axis of pressure. Rctatlion was

as/
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as esslly accomplished as in the ceelpite=anterior

vesitions.

EXPERIMENT LX.

Repeated preceding EXPERIMENT LIX. with
hesad extended.

Found that head rotated during deseent into
the antero-posterior positicn with the sineiput
antericr, but that sxtension was more extreme than
is the case whan pressure is made downwards and for—
wards, and A marked tsndeney towards impaction in

tha chligue diameter was diseovered.
EXPERIMENT LXI.

Loweared the extended head into the pslvis
in the left cececipito-anterior pesition. Hade press—
ure downwards and forwards,

Found that sxtension had %0 he well marked
te keep thé axis of pressure in the mesial plane of
the pelvis., During desesnt the sineiput moved down-
wards and forwards until it eame into contaect with
the antericr wall of the pelvis, the head then being
in the transvarse position. During the further

descent, resistance was very severs until the oceiput

had/



had rotated into the hollow hehind. Tha sineiput
spun round its own axis to eorrespond with the
ceeipital movement, and it was delivered in the

direction of the axis of pressure.

EXPERIMENT ILXIT .

Repeated EXPERIMENT LXI., but made pressure
at right angles t¢ plane of brim.
Found that extension hecane much
more severa; that sineiput descent rotated backwards
and inwards, the head being delivered in anterc-

pesterior pesiticon with ceciput in front.
EXPERIMENT LXIII.

Arranged aftercoming head on the top of the
brim of the pelvis, in the laft occipito-anterior
position. lade pressure on the sumit of the
oeeiput (equal in fostus to a point half an ineh
anterior to the posterior fontanelle).

Found that the head flexed l1tself and
entared the brim. Continmied to make pressure down-
wards and forwards batween the mesial planes of the
hesd and the pelvig. Flexion was mailntained. The
ceeiput moved downwards pahind and pressed on the

antarior %11 of ‘t'he })611}189 II] tha lBI‘iVi_t-Y Of thﬁ
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palviﬁ the sineiput rotated haekwards, while the
oeeiput spun round its own axis, until the mesial
plane of the head was nearly in the mesial plane of
the pelvis. The oeeiput was bem in the direetion of

the z2xis of vressure,
EXPERIMENT LXIV,

Re-arranged EXPERIMENT LXIII, when the
non-rotated flexed head was in the eavity of the
palvis pulled downwards and forwards 6n the rod
attached to tﬁa.head.

Found that flexion was naintained, and that

rotation t90k place as before.
EXPERIMENT LXV,

Perforﬁed EXPERIMENT LXIV. again, but
pulled downwsrds and backwards. Found that head
became extended and eventually Jammed. The oceivut
was pulled away from the anterior wall of the pelvis
and the sincivut worked wwards. The plane of

obstriction 1lay at a narrow angls with the plane of

the bssa.

EXPERIMENT 1LXVI./
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EXPERIMENT LXVI,

‘ Arranged the extendesd afterecming head on
the top of the brim in the left oceipito-anterior
position. Made pressure on the sineiput, or pullsd
on the traction rod downwards and forwards, in the
mesial plane of the pelvis. Focund, as descent took
place, that sineiput moved downwards and forwards to
behind the anterior wall, and the oceiput rotated
into the hollow behind. Tha sineiput was deliveresd

in the axis of pressurs.
EXPERIMENT LXVII,

Arranged flaxed aftercoming head on the
brim of the pelvis in the right oceipito-posterior
position. Made pressurs on the summit of the oeciput
downwards and forwards in the mesial planes of the
head and the pslvis. Found that to pass the brim
and to Xeep the axis of pressure in the mesial plane
of the pelvis flsxion had to be greater than in the
oceipito-anterior position. Under pressure the
oceiput moved downwards and forwards to a position

behind and in eontact with the anterior wall of the

pelvis/
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pelvis, the hsad assuming the transverse position.
After some difficulty as already described for the
nermal oceipito-posterior pesition, the sineiput
rotated to the hollow bshind, and the head nearly
assumed the antero—-posterior pesition. The oceiput

was born in the direction of the axis of pressure.
EXPRRIMENT LEVIII.

‘Rearranged EXPERIMENT LXVIL. When the
flexed head was in the eavity of the pelvis, traction
¢n the rod attached to the head and in a direction
downwards and forwards malntained flexion; pulled
the oeceivut downwards and forwards to a position
bohind snd in contact with the anteriocr wall; and,
by dint of short quick pulls and sharp recoils, pro-
duced long rctation of sineiput, and delivery of the

axis of pressure (or trseticn).
EXPERIMENT LXIX.

Arranged the head greatly extended in the
right occipito—posterior'position at the brim. Made

pressure downwards and forwards in the sineiput, or

pulled/
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pulled dewmwards and forwards on the traction rod in
both instances batween the mesial planes of the head
and the pelvis. Found that sineiput moved downwards
and forwardes behind anterior wall of the pelvis, and
cecliput rotated into the hollow behind. The
sineiput was deliver=2d in the direction of the axis

of pressurs or traction.
EXPERIMENT LXX,

During the process of rotation in ceeiplto-
antericr and posterior positions well-marked raceils
wara produced in the intervals of intermittent axis-
pressures.

Found that a restitution of positicn
cceurad, Mainly by pressure of the region of the
promentory on the appropriate lateral aspect of the
hesd. Found that on drawing up the head to the
brim from any part of the peried of rotatlon the
originél position eould be restcored except in a com—
pletely long rotated oceipite-pesterior which was
cenverted, On ratraction to the brim into the »rlight
or left occipito-antericr position. Care was taken

that the retraction was made in the axis of pressurs.

EXPERIMENT /
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EXPERIMENT LXXI,

Determined by trial in all positions that
the axis of pressure should be approximately in the
mesial plane of the pelvis.

When there is marked lateral displacemsnt
of the axls of pressure, the passage of the head
through the pelvis is not so smooth, and anomalous

attitudes of the head are apt to arise.

EXPERIMENT LXXII.

Determined by trisl in all the pesitions
that the axis of pressure should lie as nearly sas
pessible in the mesisal plane of the head. A marked
displacement of the axis of pressure ocutside the
mesisl plane of the head vroduces laterzl cbliqulty
during the passage of the head through the pelvic
cavity, with well marked difficulty and delay.

Found that even with axis of pressure 1lying
strietly or sppsrently so in the mesial plene of the
head Nasgele's obliouity was apt to develop at the
brim.

DETERMINATION,/
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DETERMINATION OF ANGULAR DISTANQES
FOR MODEL CANAL.

Daterminsd by trial in all the

- positions that ths axls of pressure must 1lis as

nearly as possible at an angls of 10-15 degrass of
arc bshind the suparo-infsrior plane of the pubis,
assuming the latter to 1lis at right-angles to the
plans of the hrim. Within thass limits rotation
takes placs most readily, and the presenting vart
kKoaping clossly behind the anterior wall of the
pelvis makas a stralght joumay in the dirsetion of

[ thia axls of vrassura fronm inlat to outlat,
EXPERIMENT LXXIV,

Detsrmnined by trial in all the
posltions that tha caphalic plana of sngagement was
!the sub-neclvito- frontal and thalplane of rotation
‘the oceivito-frontal, The former makKes an angle of
:20~25 dagreas of are with the latter, and also with

ithe plane of tha hasé of ths head.

!
EXPERIMENT LXXV.
|

| Determination/
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Determination of angular distances in lsf€t
occip}to«anterior vosition,

At the brim the plane of the base of the
head makes an angle with the plane of the hrim of
20-25 degrees of are, an angle of 50-55 degress of
arc with the sxis of pressure, and an angle of 65-70
degrees of are with the supesro-inferior plane of the
pubas, assuning the latter to he at right angles to
the plane of the brim. At the period of greatest
flexion in the cavity, the plane of the base of the
head makes an angle cf 35-45 degrees of arec with the

axis of prassure.

EXPERIMENT LXXVI,

Determination of angular distances
in the flexed right-occipito-posterior position.

At the brim the plane of the hase of the
head msXes an angle of 40-45 degrseas of are with the
plane of the brim, an angle of 35-40 degrees with the
axis of pressure, asnd an angle of 45-50 degress of
are with the supero-inferior plans of the pubes,
assuming the lastter to lle at right angles t0 the

plane ¢of the brim.

EXPERIMENT LXXVIL,

Datnrminatien/
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Doternination of angular distances in thes
axtendad left-oceipito-anterior and right ocecipite-
postoricer positions,

Found that angle formed by the axis of
pressure with the plane of the hase amounted to
120-130 deprees of arec.

H. IN MODEL CANAL WITH SHEET OF
RUBBER TO FORM A FLOOR.

1. With a rigid rod actuating.head.
2. With a flexible rod actuating hesd.
For the next seriss of expefimants I

attached a breoad sheet of rubber to the brim voster=-
lorly and laterslly by ones end, and by the cther to
the region of the ischisl tubemdties of the model
canal, the srrangements being such that the rubber
nearly reached the 1limit of its elasticity postar-
iorly at a level corrssponding nearly te that of the
lower end c¢f the third sacral vertebrs, The canal

was than lubriczated with glyeerine.
EXPERIMENT LXXVIIT, .

Arrsnged head in - L.0.A. fiexed
position in brim. Made pressurs downwards and for-
wards At an angle of 10°-15° of inelination towards

a oparpsandicualr drewn to the plana of ths orim.

round :hat occiout dsscesndsd bshind anterior

wall of canal, that flexion inereased up to momsnt
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of rotation, that occiput began to prass on rubbasr
at baginning of rotation, that oceiput rotated

forwards and inwards and head was ragdily dslivaradi.

EXPERIMENT LXXIX,.

Repeated EXPERIMENT LXXVIII., with
hesd in R.0.P. fiaxed positien,

Found that long rotation coccurred during
descent, ths cceivut prsssing on rubbsr: sheat
before rotation began, and performing its transit
through the plane ¢f the widest diameters before

trmie rotation began.
EXPERIMENT LXXX,

Repesated EXPERIMENT LXXIX. with
head extendad.
Found that sineiput rotated Fforwards and
inwards and that it msde contact with the rubber
sheat during its descent, before and during short

rotation.

Repsated EXPERIMENT LXXVIII. but

made /
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| mede pressure at right angles to the rlsne of the
brin.
Found that the results of EXPERIMENT
LXXVIII were repeated, but under greater pressurs

and with more delay.
EXPERIMENT LXXXIT,

Repeated EXPERIMENT LXXXI. with hesd in
R.0.P. flexed position.

Found that oceiput did not make its
transit until it pressed deeply on rubber-shest,
that long rotation occurred slowly and with great
difficulty, the rubber sheet being exeessively strain-
ed.

RYXPERIMENT LXXXIII.
Repeated experiment 82 with hgad extended.
Found that short rotation of sineiput
forwards and inwards occurred under great pressure
_and slowly, that sinciput was not pressed firmly
against anterior wall of the canal until it had

distended the rubber-sheet.

EXPERIMENT /
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EXPERIMENT LXXXIV,

Arranged head in L.0.A. flexed position in |
brim, and made pressure downwards and backwards,
at an angle of 100- 15D before a perpendicular to
" the plane of the brin.

Found that occiput swung backwards through
plane of widest diameters and struck rubher-sheet
in L.0.P. position. Resistance hecame severe; head
rotated into an antero-posterior position with
6eciput behind. Head then became much flexed, and
travelled slowly forwards over the rubber-sheet which

was strained to ths limits of its slasticlty.
EXPERIMENT LXXXV.

Repeated EXPERIMENT LXXXIV. with head in
R.0.P. position ahd flexed.,
Found that, as head was pressed on to ths
rubber shest, it rotated slowly and with great
difficulty into an antero-posterior position with
oceiput posterior; that flexion then became extreme
80 that back of head became cpposed to the tense

rubber-shset; and that whén this happened oceiput

' movad/
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- moved forwards over the rubber sheet t..owarda the out-
let in a state of extreme flexion, under severs
pressure which was still maintained dovnwards and
backwards, and on a rubber sheet on the point of
rupture.

EXPERIMENT LIXEVI,

Repsated EXPERIMENT LXXXV. with head ex—
tended. Pound that sineiput moved backwards across
the plane of widest diameters, and struck rubber-
sheet with thg head nearly in the R.0.A. position,
that under severe yprsssure sinciput rotated back-
wards and inwards, and on extension bscoming more
severe moved slowly forwards towards the outlet.

Found in EXPERIMENTS LXXVIII-LXXXVI. that,
if rubber-shest were so tightened that further
distension bscame‘impoasible,.é'deadloek'oceurred,
the head neither rotating nor'moving in a linesar
dirsction over the rubber—shaét; more especially in
those experiments in which pressure was made at
right angles to, or inclined backwards towards the
plane of the brim.

Por the following experiments a flexible
leather rod was attached to the ball and socket joint
at the base of the head. The model pelvic canal

| yitp pubber—sheet atteched was used (OF. Jones 1906)



EXPERIMENT LXXXVII.

Ingerted head in L.0.A. flexed

vosition into canal and made pressure downwards and
forwards through leather rod and repcated RXPERIMENT.
with preszsurs at right angles to piane of brim.

Found that under pressure rod bent forwards
in direction of outlet; that the processes of descent.
intsrnal rotation, and extension at outiet occurred

as in vreceding experimsnts without appreciable
diffaranca.

EXPERIMENT LXXXVIII.

Repeated preceding EXPERIMENT
with head desply in outlet, and made pressura down-
wards and backwards.

Found that leather rod bent forwards as in
last experiment; and that during extrusion at out—
let sinciput dipped heavily, thus ahowing that the
direction of a force through a golid body cannot be

altered by bending the body.

EXPERIMENT LXXXIX.

Rapaated EXPERIMENT LXXXVII, making

' pressure/
|
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pressure downwards and backwards.

Found that lsather rod bent forwards asg
before but occiput travellsd backwards and becama

versistent occipito-postariopr.
EXPERIMENT XC.

: Arranged head in brim in R.0.P. flexed
position. Made pressurs through leather rod; first
at right angles to brim and secondly dﬁwnmards and
forwards.

Found that rod bent forwards, long rotation

occurrad with delivery as in EXPERIMENT LXXXVII.

EXPERIMENT XCI.

Repeated EXPERIMENT XC. making prsssure
downwards aﬁd backwards.

Found that leather rod bent forwards; that
shoprt—-rotation occurred; that the subsequent move—
ment forwards of occiput to outlet was faecllitated
by the bending of the rod which allowed more readily
of the development of sxtrame flexion; buf that the

prassure downwards and backwards on the rubber—shest

. was not diminished.

| EXPERIMENT /



| EXPERIMENT XCII.

Repeated EXPERIMENTS LXXXVII. and XCI.
with head extendac. '
Found. that the mechanisms were not affected
| by the substitution of a flexible for a rigid rod,
excepting that, when forehead was postarior at out-
let, the flexibility of the leather rod made the

movement of extension more easy.

| EXPERIIENT /
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Py EXPERIMENT WITH MODFL BREECH
AND SHOULDERS,

A. ON RIGID RUBBER-SHEET.

For the next series of experiments models
were prepared of the shoulders and the breech. They

- were built up after the manner of the head, and were

| shaped as far as possible according to nature. The

; shoulders had a bisacromialdismeter of 120 mm. a

- dorso-sternial diasmeter of 89 mm. and a circumfer-

ence of 312 mm. The ball-and-socket joint of the

i pressure-rod was fixed to the base 31 mm. from-the

| margin of the back, and in the middle line. The

breech had a traneverse diameter of 102 mm. and an

| antero~posterior diameter of 70 mm. The balli-and-

.~ socket joint of the pressure-rod was fixed to the

' base 25 mm. from the margin of the back and in the

- middle line.

| EXPERIMENT XCIII.

- Lowered breech in left sacro-anter-
lor position on to stretched rubber-sheet, in suech a
way that posterior hip made contact with the rubber.l
Directed pressure dowrwards and forwards.
Found that rotation took place into a

transverse position during advance; that breech

then/
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then continued to advance without further robtation.

EXPERIMENT XCIV.

Lowered breech in left sacro-
anterior position on to stretcned rubver-sheet in
such a Way that whole breech made contact with thé
ruboer. Dirccted pressure downwards and forwards.

Found that no roation took place during

advance which was niade Obliquely to the left.
EXPERIMENT XCV.

Lowered breech in left sacro-
anterior nosition on to stretched rubber-sheet in
such a way that anterior hio made contact with the
rubber. Directed pressure downwards and forwards.

Found that rotation took place into an
antero-posterior vosition during advaence; that
breech then continued to advance without further

rotation.
EXPERIMENT XCVI.

Lowered breech in left sacro-

anterior position on to stretched rubber-sheet, in

such /
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such a way that posterior hip made contact with
the rubber. Directed pressure downwards and back-
wards.

Found that rotation took place into an
antero-posterior nosition during retreat:; that
breech then continued to retreat without further

rotation.
EXPTRIMENT XCVII.

Lowered breech in left sacro-

anterior position on to stretched rubber-sheet, in

. sueh a way that both hips made contact with the

rubber. Directed pressure downwards and backwards.
Pound that no rotation took place during

retreat, which was made obliquely towards ‘the right.

EXPERIMENT XCVITI.

Lowered breech in left sacro-
anterior position on to stretched rubber-sheet, in -
such a way that anterior hip made contact with the
rubber. Directed pressure downwards and backwards.

Found that rotation took place into a
transverse position during retreat, that breech then

cont inued/
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continued to retreat without further rotation.

EXPERIMENT XCIX.

Lowered breech in right sacro-
posterior position on to stretched rubber-sheet, in
such a way thau posterior hip made contact wiith the
rubber. Directed pressure downwards and forwards.

Found that rotation took place into a
transverse position during advance; that breech then

continued to advance without further rotation.
EXPERIMENT C.

Lowered breech in right sacro-voster-
ior position onto stretched rubber-sheet in such a
way that both hips made contact with the rubbér.
Directed pressure downwards and forwards.
Found that no rotation took place during
advance; that breech'moveq obliquely towards the

left.
EXPERIMENT CI.

Lowered breech in right sacro—-voster—
3 =
ior position onto the stretched rubber-shees, 1n

sueh/
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such a way that anterior hip made cecontact with
rubber.' Directed pressure downwards and forwards.
Found that rotation took place into an
antero—-posterior position during advance; that
breech then continued to advance without further

rotation.
EXPERIMENT CII.

Lowered breech in the right sacro-
postefior position onto the stretched rubber-sheet,
in such a way that poéterior hip made contact with
rubber. Directed pressure downwards and backwards.

Found that rotation took place into an
antero-vosterior position during retreat; that
breech then continued to retreat without further

rotation.
EXPERIMENT CIII.

Lowered breech in the right sacro-
posterior positionon to the stretched rubber-sheet,
in such a way that both hips made contact with the
rubber. Directed pressure downwards and backwards.

Pound that no rotation took vlace during

retreat; that the breech retreated obliauely

towsrds/
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towards tha rignt.
EXPERIMENT CIV.

Lowarad braach in right sacre-poster-—
ior position onto the stretchsd rubber-shest, in
such a way that antsrier hip mads cnnt&ct with thas
rubbar. Dirscted pressure downwards and backwards.

Found that rotation took place intc a
transverse position during retrsat; that braech

then continuad to retreat without fuwrther rotation.

B.. ON RELAXED RUBBER-SHEET.

FXPERIMENT CV.

Lowmarad breach in laft sacro-anter—
ior vosition onto ralaxad rubhar-shest, in such a
way that postsrior hip made contach with ths rubbsn.
Directed presssure downwards and forwards.
Found that rotation took placs into an
antesro-postarior positien during advanca; that

hrasch than continued to advanees without further

rotation.

EXPERIMENT CVI.

Lowarad/
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Lowarad breech in left sacro-anterior
position onto relaxed rubber-shest, in such a way
that both hips made contact with tha mibhexr.
Diracted pressure downwards and forwards.

Found that rotation took place into an
antaro-posterior position during advance: thét
braach then continued to advance without further

rotation.

EXPERIMENT CVII.

Lowarad braach in left sacro—
anterior position onto the relaxed rubber-shast, in
such a way that the anterior hip-made coﬁtact with
the rubbar. Dirsctad prassure downwards and for-
wards.

Found that rotation took placas into an
antero-posterior position during advancea; that

breech then continusd to advance without further

rotation.
BXPERIMENT CVIII.

Lowarad braach in left sacro-

antsrior pesition onto ths ralaxed rubhar-gshaet, in

such/
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such a way that posterior hip made contact with the
rubber. Directed pressure downwards and backwards.
Found that rotation took place into an an
antero-posterior position during retreat: that
braach then continued to ratrsat without further

rotation.
EXPERIMENT CIX.

Lowered head in left sacro-antarior
position onto the rslaxed rubher-sheet in such a
way that both hips made contact with ths rubber.
Diractead prassure doﬁnwayds and backwards.
Found that rotation took place into an
antaro-postarior position during retreat; that
bresach then continusd to retreat without further

rotation.
EXPERIMENT CX.

Lowarad brasch in left sacro-anterior

position onto the relaxed rubbsr-shest, in such a

way that anterior hip made contact with the rubber,

Directed prassure downwards and backwards.
Found that .rotation took place inteo an

antaro-posterior position during ratreat; that

bresch/
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bresach then continued to ratreat without further

rotation.

EXPFRIMENT CXI.

Lowered brsech in right sacro-posterior
position onto the relaxed rubbar-shast, in such a
way that posterior hip mads contact with rubher.
Directed pressure downwards and forwards.
Found that rotation took place into an
antero-postarior vosition during advance; that -
breaach then continued to advance without further

rotation.

EXPERIMENT CXII.

Lowered bresch in right sacro—posterior
pesition onto the relaxed rubber-shest, in such a
way that both hips made contact with the rubber.
Dire¢tad prossurs downwards and forwards.
Found that rotation took placs into an
antero-posterior position during advance, that

bresch then continuesd to advanes without further

rotation.

EXPERIMENT CXIII. |,

Lowered/
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Lowered bresch in right sacro-posterior

pesition onto the relaxsd rubber—shest, in such a
way that anterior hip made contact with rubher.
Diracted prassure downwards and forwards.

Found that rotation took place into an
antaro-postarior pesition during advance: that
braach then continued to advance without further

rotat ion.

EXPERIMENT OXIV.

Lowsred bresch in right sacro-
posterior position onto the relaxed rubhsr—-shest, in
such a way that posterior hip made contact with the -
rubber, Directed pressurs downwards and backwards.

Found that rotation tock placs into an
antaro-postarior vosition during retreat; that
breech then continued to retrsat without further

rotation.
EXPERIMENT CXV.

Lowarad breech in the right sacro-
postarior position onto the realaxad rubher-sheet, in
such a way that both hips mads contact with the
pubber. Dirsctad pressure downwards and backwards.

Found that rotation took place into an

| antaro-postarior pbsition during retreat; that

' bresch/
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breech than continued to retreat without furthner

rotation.
EXPERIMENT CXVI.

Lowared brsasch in right sacro-
posterior position oento the ralaxed rubher-shest, in
such a way that anterior hip made contact with the
rubbsr. Dirsactsd pressure downwards and backwards.

Found. that rotation took vlacs into an
antero-postarior position during retreat; that
breech then continued to retreat without further

rotation.

C. ON RIGID RUBBER-SHEET
BEHIND A CURVED WALL.

For EXPERIMENTS CXVII to CXXXV 4 curved
bar, well greased, was arrangsd in a positien to
rapreasant tha antarior wall of the pelvis, abovs tha

fras antarior margin of the rubbsr-shasth.
EXPERIMENT GXVII.

Lowerad bresch in left sacro-

anterior position ento the rubhar-sheet in such a

way/
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way that posterior hip made contact with the rubber.
Directed pressure downwards and forwards.

Found that in the absence of speclal pre—
cautions, no rotation teok place without distension
of the rubber, that the distension produced by thes
breach was mora acute than that proeduced hy the head,
that rotation took vplace into an antero-vpostasrior
position during dascent; that the hrasch than
continued to desesnd without further rotation; that
breach did not move away from anterio» bar. Prassure
had to he more severe bshind the anterior bhar than on

the fres rubher—-shast.
EXPERIMENT CXVIII.

Lowarad bre=ch in l1left sacro-
anterior position onto the rubher-sheet, in such a
way that both hips made contact with the rubhar.
Dirscted prassure'downwards and forwards.
Found that rotation tock place into an
antaro-postarior position during dsscent; that
bresch then continusd to dsscend without further

rotation, that brsech did not move away frpm anterior

bar.
EXPERIMENT CXIX.

Lowersq/
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Lowersd brasch in 1laft sacro-antarior

position onte the rubber-shaet, in such a way thsat

antsrior hip mads contact with tha rubber.

Directed pressure downwards and forwards.

. Found that rotation took place into an

. anterc-pesterior position during descent: that

. breech then contimied to desecend withont further
rotaticn; that breeeh'ﬁid net move away from

antarior bhar,

EXPERIMERNT QXX.

Lowerad hrssch In laft sacro-anterior
|position on to the rubber-shast, in sueh a wsy that
| postericor hip made contact with the ribbar. Dirasetasd
‘prassure downwards and backwards,

, Found that rotation took place into an

|

‘antero-pesterior paosltion during deseant; that
| B
| hrasch than continued to dsseand without furthsr

|
!rotatjcn; that braach always moved away from anterior

|
|bar.

EXPERIMENT OXXI.

Lowarad breach in left saerc-antericr

position on to tha rupber-shest, in such a way that

beth/
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both hips made contaet with the rubher. DNDiractad
pressura dovmwards and backwards,

Found that rotation tock plaes into an
antsro-postarior positicn during desesnt; that
breach then continued to dssesnd without further
rotation; that bhraach alwavs moved away from antarior

bal“-

Lowarad bressch in laft sacro-
antarior position on to the rubbar—shaat, in sueh a
way that antarior hip madas ecntaeﬁ with ths rubbar.
Directed ﬁrasaura downwards and backwards.,
Found that rotation tock place into an
antaro-vostarior position during dssesnt; that breach
than continusd to desesnd without furthex rotatlon;

that braach always moved sway from anterior baxm.

EXPERLIENT CXXIIiL,

Lowesraed brssch in laft sacro-
anterior positicn on to a very rigid rubbsr-sheet, in
such a way that postariocr hip made ceontact with the
rubber. Diractad prassurs downwards and forwards

' behind anterior bar, so as to distend rubber as little
as pbgsible.

Found/
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Found thsat rotuation took place into a

transversas position behind anterior bar, that brasch

then descended without Pfurther rotation.

Lowsred hraach in right sacro-
posterior position on to ths rubhsr-shast, in such
4 way that vostsrior hip made contaet with ths
rubbsr. Dirscted prsssurs dowmnwards and forwards.

Found that in the absenes of spscialprscan-
tions, no rotation tosk plaece without distension
of Yha rubbasr, that ths distsnsion produced by the
breach was mora acute than that vroducad hy the
head; that rotation tookK placsa into an antsro-
postarior vosition during deseent; that breech then
continuesd to dsseend without furthsar rotation; that
brasch did not nova away T£rom anterior har. Prassures
had t0 be mora savers bahind tha anterior bar than

on the fres perinaum.
EXPERIMENT CXXV,

Lowsrad breech in right sacro-
postarior position on to the rubbar-sheat, 1in such a
way that bhoth hips made contaet with the rmibbar,

Diracted/
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Diraectead pressurs downwards and forwards.

Found that rotation took plses into an
antaro-postarior vosition dnring deseant; that brsach
then continued to deseend without further rotation;

that bresch did net move awavy from antarior bar.

Lowsrad breach in right sscro-
postarior position on %o the ribber-shaset, in such a
way that antarior hip mads contact with the prubham,
Diractad prassurs downwards sand forwards.

Found that rotation took place inte an

“antero-posterior vosition during deseent; that brasch

then continued to descend without further rotation;
that breach did not move away from antsricr bhar,
EXPRERIMENT O¥XVII
Lowarad hrech in right sacro-
posterior position onte the rubbar-shasst, in such s
wsy that vostarior hip made contact with the rubbar.
'Diractead prassure downwards and backwards.
Found that rotation tock place into an

antero-postsricr pesition during dssecent; that bresch

then/
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then continued to daseand withcut further rotation:

that bresch moved away from antsricr bar.

Lowared bresch in right szcro-
| postarior position on 0 the rubbsr-shsst, in such a
way that both hips made contaet with the rubbar,
Direscted pressure downwards and backwardis.
Found that rotation took plzee into an
antero-postarior position during deseent; that brssch
then continusd to descend witheut further rotation:

that breach moved away from antericr bar.

EXPERIMENT CXXIX,
Lowsrad hreech 1in right sacro-
|postaricr pesition on to the rubber-sheet, in such a
way that anterior hip made centaet with the rubber,
Dirscted pressura downwards and backwards,
i Found that rotation ook place inte an
| antero—vosterior position during deseent; that breech

then continued to deseend without further rotation;

that bresch moved awayv from antericr bar.

EXPERIMENT CXXY,
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Lowsrad breasch in right sacro-postaerior
position on to a vary rigld rubbsr-shast, in such a
way that postericr hip made contact with tha rubber.
Directed pressure downwards and forwards, so6 as to
distend rubbsr-shaast as little as possible.

Found that hreach rotated into transverse
poéition bshind anterior har; that bresch then
eontinued to deseend without further rotation.
EXPERIMENTS XCIII, to CXXX, wara repnatsd, ons by
ona, with the shouldars and with tha aftercening
shoulders, and wers found tc¢ ba equally true for
both of them as for the breech. It is not neecesssry,
therafors, to reveat the descriptiocn of sach |
experiment in writing. Shoulders should bs read for
braach, left dorso-antericr, right dorso-pestericr,
and also these dafiniticns preceded by the epithet
sftercoming, for left sacre-antsrior and right sacro-

postericr respectively,
D. IN MODEL CANAL,

The model pvelvie canal was used in EXPERIMENTS
gXXXT.: To QXLIV;

Lowersd/
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Lowered shoulders into the model pelvis in
the left dorso-anterior position. Made pressure at
about an angle of 15° degrees of arec behind the
plane of the pubils.

Found that shoulders entered and passed brim
best when nearly in transverse position, and with
axis of pressure nearly in mesial plane of pelvis;
that in the cavity of the pelvis the shoulders
Jammed in a nearly transverse position, owing main-
ly to them not Titting behind the curved anterior
wall; that enough space then existed between the
shouiders and the anterior wall to be filled later
by one shoulder without transition of axis back—
wards; that under great pressure rotation took
place into an antero-posterior vosition, that the
direction of rotaﬁion was fixed by the relative
areas of contact of the two shoulders with the
pelvic wall, that shoulder vassing forwards which
was in contact posterioriv with lateral pelivic wall;
that rotation was a true spinning, the axis of
rotation not shifting backwards; that anterior
shoulder comfortably filled the space ready for it;
that the descent during rotation was relatively
small; .that shoulders were delivered in the direction
of axis pressure.

EXPERIMENT/
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Reapsated EXPRRIMENT 0XXXI. but mada

prassurs downwards and backwards.

Found that rotation took placs into an
anterc-posterior position, in the same dirsetion of
rotation-as in EXPERIMENT 0XXXI. that during desecent
the shoulders movad away f£rom the antarior wall of

the palvis.

EXPERIMENT COXXXIL]

Lowared shoulders into the modsl
pelvis in the right dorso-posterior position.
Dirseted pressurs at an angle of about 15 degrees of
arc bshind the plane of the anterior wall,

Found that as in EXPRRIMENT OXXXI. rotation
took place during descesnt into Hnantefo—poste:ior
position; that the stuges and eonditions of the
deseent ware similar t0 those of EXPERIMENT CXXXI.
EXPERIMENT CQYXXIV,

Repasated EXPERIMENT CXXXIIT, but
'made prassurs downwards and backwards.
Found that vrotation 100k place inte an
'antero—-postericr position, under the same conditions
land 1imitations as in EXPERIMENT CXXXIIL., but that

| shoulders/



EXPERIMENT OQXXYV

&6,
shoulders during deseent movad away frem anterior

pelvie wall.

Lowared aftercoming shouldesrs into
model pelvis in 1lef% dorsc-anterior position, and
made pqusure at about an ahgle of 15 degrees of are
behind the plane of tha anterior wall,

Found that rotation tock place into an
antero-pesterior positicn under the ssme ceonditicons
and’ 1limitations as in EXPERIMENT CXXXI.

EXPERIMENT QYXXXVI.
Repaated EXPERIMENT OXXXV. but
dirsected prassurs downwards and backwards,

Found that rotation tock place into an
antero-vostarior position, but that shoulders moved

away from antarior wall during descant.
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BXPERIMENT CXXXVII,

Lowerad aftercoming shoulders in right
dorso-posterior position into model pelvis, and made
pressurs at an angle ¢f about 15 degraes of are
behind the plane of the anterior pelvie wall.

Found that rotation t00k place into an
antero-posterior position under the same conditions

and limitations as in BXPERIMENT CXXXI,
EXPERIMENT COXXXVIIX.

Repeated EXPERIMENT CXXXVII, but made
pressure dowmnwards and backwards.

Found that retation took placs into an
antero-posterior position wnder the same conditions
and limitations as in EXPERIMENT CXXXI, but that dur-
ing 4ascent shoulders moved away from anterior pelvie

wall,
EXPERIMENT CXXXIX-CXLII.

Repeated EXPERIMENTS CXXXI-CXXXIV, but
with the breech, namely left sacro-anterior with

pressure,/
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pressure directed downwards and forwards; the same

with pressure directed dovnwards and backwards; and
right sacro-posterior with pressure directed down-—

wards and forwards; the same with pressure directed
downwarde and backwards.

Pound that in every ease rotation tock
place towards =2n antero—posterior position, the
direction of ryotation being determined by areas of
contact of the two hips with the lateral pelvic walls
the hip in contact by its posterior surface wiEh the
pelvie wall moving forwards; that rotation in every
case was a true spinning sbout an axis whieh did not
make a transit inside the pelvis; that the breech
as designed was rather small so that rotation was
never complete, but ended a2s soon as the hips ceased

to touch the lateral walls.

I11/
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11T, MISCELLANEOUS EXPERIMENTS.
. EXPERIMENTAL MANUAL ROTATION OF MODEL

HEAD IN OCCIPI?0-FOSTERIOR POSITION IN
MODEL CANAL,

EXPERIMENT CXLIII.

Experimental rotation of flexed head in
right ocecipito-posterior position inte right cceipito
anterior position, when at the outlet and non-rotated.

Raised up the head a little, applied
pressure backwards énd upwards and in the direecticn
of rotation to the anterco-lateral aspect of sinciput.
Made prassure downwards and forwards through rod
attached to ceeciput. Sineiput passed upwards and
backwards along left lateral wall of pelvis until
the suboceipito bregmatiec diameter of the head en-
gaged the hrim in the right oceipito-antericr position.
the ceciput having been siiiltaneously driven for-
wards under pvressures to behind the anterior wall of
the pelvis. Prassure being maintained, desecent be-
gan in the right cecipito anterior peosition whieh

changed 0 the antero-pesterior pesiticn under the

sacral/
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sacral promonicry, if pressure was still maintained
with the fingers on tne sineiput; and at the outleg,
if such pressure was earlier removed. The descent
of the head to its 0ld position was immediate, if

axis pressure continued.
EXPERIMENT CXLIV.

Experimental rotation of extended head in right
occipito-posterior vosition into right oceipito-
anterior position, when at the outlet and either
non—-rotated or mal-rotated..

Flexion of the hesd was found to be im—
possible, as the plane of the base of the head would
not pass through any plane of the pelvis at right
angles to the axis and above the outletl.

Raised up the head a little, apolied
pressure backwards, uowards and in the direction of
rotation to the antero-lateral aspeet of the sinei-
put. Made pressure downwards and forwards through
rod attached to occiput. PFound that the restraint
of sineiput caused a transference of aXis pressure
from it to the oceiput. Sineivut passed backwards

along the left lateral wall of the velvis low down,

whjlq/
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while oceiput under the direction of the axis
pressure moeved forwards nigh up to behind the antericr
wall of the pelvis, until the position was nearly
antero-postericr. DNescent then began, occiput moving
downwards more rapidly than sineiput, and fiexion

taking vlace at the outlet.

B ' EXPERIMENTS WITH MODEL HEAD

ON A SHEET OF GLASS.

EXPERIMENT CXLV.

A sheet éf glass was taken. It was well
greased. Lowered nead on to the gilase and made
pressure dovmwards and forwards through lef't half of
occ;put, which alone made contact with the glass.

The head advanced and rotated from left to right.
EXPERIMENT CYLVI.

Repeated last experiment, but made pressure
downwarde ad forwards mesially to the head, the
iateral raulves of the oceiput resting ecualiy on the

glass. The head advanced but no rotation occurred.

EXPERIMENT OXLVII./



EXPERIMENT CXLVII.

Repeated last experiment, but made pressure
downwards and forwards through right half of occiput

which alone rested on the glass,

The head advanced and rotation took place
from right to left.

C. EXPERIMENTS WITH A BLADDER
FILLED WITH WATER.

Experimente CXLVIII.-CLIV. were made for
the purpose of showing the nature of hydrostatie

pressure in relation to rotation.
EXPERIMENT CXLVIII.,

A bullock's bladder was partly filled with
water and then sealed. It was of such a size that
it eould only vass through the model pelvis by be-
ing elongated and narrowed. It was allowed to
gravitate through the pelvis, the water being under
no other pressure.

Found that bladder completely filled the
model pelvis in all horizontal planes; that no

rotation/
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rotation oceurred during descent; that instead of
rotation deformation took place as required by the

narrowing of the outlet.
EXPERIMENT QXLIX,

The bladder was filled completely, sealed,
and then forced through the model pelvis by pressure
downwsrds. - .

Found that the bladder completely filled
the mocdel pelvis in all horizontal plsnes; that no
rotation took place during descent; that instead of
rotation deformation was produced as requirad by the

narrowing of the cutlet.

A pieca'of wood was taken, of sufficient
length to overlap the latoral walls of the outlet of
the mocdel palvia,'ﬁhan admitted in the oblique
vosition at the inlet. It was attached to a vertical
rod in such a way as t0 be able to rotate freely in
the middle of the distended bag. The vertleal rod
passed through the neck of the bladder which was

sealed after being filled with water as completely

28 the arrsngements allowed. Pressure was made

dcwnwards/
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dowﬁwarda and forwards through the rod, the bladder
having been vartly inserted into the pelvis with thoe
horizontal rod in an oblique vosition.

Found that during descent the bladder did
not rotate, bhut beecame impressed by the narrowing
latersl walls of the pelvis until the ends of the
horizontal rod eame into contact wiﬁh the walls; that
the horizontal rod resisted deformation and was
rotated towards an antero-posterior position; that
during this rotation the bladder did not move
horizontally in relation to the pelvis; that at the
@arlier part of rotation the portions of bladder
eaught by the ends of the horizontal rod were pulled
in the direction of rotation, until the tenstion of
the membrane overcame the adhesion at the ends of
the horizontal rod, and caused a recoil of the stretch-

ed portions of the membrane of the bladder.
EXPERIMENT CLI.

The preceding experiment was repeated with
a horizontal piece of wood short snough to escape
contact with the lateral walls, when passed through
the model pelvis in the oblique position. Made
pressure downwards snd forwards.

Pound,/
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Found that horizontal piece did not rotate

during descent; that it maintained its oblique
position; that the assoclated deformation of the
bladder hy the lateral walls of the pelvis had no
visible effect on the position of the horizontal

Diaca ®
EXPERIMENT CLIL.

Arranged the rubber-shest under tension
and in a horizontal position, Filled the bladder
with water and sealed it. Lowered the bladder on
to the rubhber, and made pressure downwards and for—
wards through the bhladder.

Found that the lower surface of the bladder
adapted itself to the rubber-sheat; that it was im-
possible to arrange the resistance to be applied
more to one part of the lower surface of the bladder
than another; that advance ccecurred without any form

of rotation
EXPRERIMENT CLIII.

Repeated preceding experiment, but arranged
that bladder should be markedly distended, and that
it8 horizontsal seetion should be elliptical. Pressed

bladder /
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bladder downwards and forwards on to the rubher-sheet
80 that the posterior half of its surface made con-
tact with the rubber.
Found that sufficlent deformation occurred
to equalisa the resistance on the lower surface of

the bladder; that during advanee no rotation oeccurrsd.

EXPERIMENT CLIV,

Repeatad vreceding sxperinsnt with a
horizontal bar arrangsd across the anterior edge of
the rubber sheat. Made pressurse downwards and for—
wards.

Found that bladder advanced over the rubbex
without rotation until it came into contact with the
horizontal bar; that under continued pressurs it
distended the rubber, became dsformed %o a rore
eireular shape, and eseaped forwards non-rotated under

the horizontal hare.

APPENDIX B/
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dicular on to the posterior bony wall.

97.
APPENDIX B.
TABERS ATOE, -
ANGULAR MEASUREMENTS PROM = FROZEN SECTIONS.

Appendlx B. contains tables of anfular

| measurements derived from frozen sections, grouped !

according to period, viz. non-pregnant, late preg— |

nant, first stage, sécond stage, third stage and |

post-partum, the first and last groups being added,

though far from complete, for the sake of eompafison.
The angles are those made with the true

conjugate by the lumbar axis (as defined by BARBOUR),

the anterior surface of the body of the first sacral
vertebra, the "air-line" joining the promontory
with the apex of the sacrum, a line joining the
upper and lower borders of the svmphysis publs, the ‘
posterior surface of the pubis from the anterior -
end of the obstetric conjugate downwards, the uppe%
surface of the firsi sacral body, the pelvie floor
in the first and second stages; and in the second
stage the anterior and posterior vaginal walls.

The level of the upver border of the
symphysels pubis was obtained by dropping a perpen—
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SUMMARY.

SECTION 1I.

1. The dilated pelvic canal consists of two por--
tions, an upper or straight portion end- |
ing at the outlet, and a lower or curved |
portion whose centre line is a varisble.

2. The outlet separating the superior from the
inferior portion of the canal is formed
on each side by the lower margins of the
pubic segmentx, the ischio-pubic ramus,
the ischial tuberosity and the great ;
sacro-gciatie ligament, and by the apex
of the sacrum. Above the outlet flexion {
and internal rotation are usually com-
pleted; below the outlet the mechanism
of extension takes place,

] 3. The upper portion of the canal is divided into
two parts by an imaginary ﬁlane passing

through the ischial spines. The upper

part belongs properly to the end of
pregnancy or the first stage; the lower

ijg usually concerned in the principal

event of the second stage.
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5.

G¢'

[

The upper portion is enclosed by a bony and

ligamentous framework whose components

are able to influence the mechanism of é
normal labour, and which is under maternal
control to a limited, and as yet undefined

degree, |

The upper portion is commonly regarded as being

|
nearly cylindriecal. The view yields to |

analysis, and a canal is gwclosed whose
variations from ecylindricity are appreci-

able, and have every appearance of bear-

The most important matters are the normal

|
|
|
ing on the mechanism, |
|
|
inclination of the anterior segment of |

|
the pelvis from the plane of the brim at
more than a right angle so that the
superior portion of the canal is skewed

|
relative to the brim, and the convergence |

|

of the antero-and postero-lateral walls

with descent. ‘

I £ The axis of the superior portion is a straight ‘

1ine to the bottom of the cavity. It
does not necessarily coincide with the

axis of the pelvis, and neither the one

nor/ |
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nor the other is necessarily, or even

probably, directed at right angles to the
plane of the brim which is conventionally!
the plane of the conjugata vera.

8. The average measurements of the bony and ligamen- |
tous outlet are T = 1113 mm., and O = !
116-5 mm. !

9. The muscles and other soft parts reduce the size;
|

of the pelvic diameters., But these partsi

are able to be effaced under pressure, to‘

an irreducible minimum of probably 6 mm. !

| 10, The attituqé of the woman in labour is instinct-:

ive and has an important bearing on the
relative dispositions of the bones of the|
|

pelvis and the spinal column, and on the |

diameters of the pelvis and the pelviec

cansl.

SECTICON II.

11. The uterusg acts as a constrictor and retractor,

and not as a contractor and detrusor,

12, The abdominal powers are mainly constrictive,




13,

14.

16.

17.

18.

19,

Both act normally together in the second stage
of labour, and they act by developing a
general-contents pressure, there being
no such thing as fetal-axis pressure in
the sense of pressure transmitted through
the spinal column alone.

The head and the body of the child cannot be
regarded as plastic fluids or as plaétic
solids,

When they are deformed, there is 2 limit to the
capacity for deformation. .

When the head, and in a lesser degree the body,
are deformed they behave as elastic
solids. '

In consequence, though the pressure is of the
hydrostatic type, in transmission through
the fetus it becomes a shearing stress.

The uterus is fastened near its lower pole to
the pelvis, and is able to move angularly
on its attachments,

The axis of preséure is the central longitud-
inal line of the uterine ecsvity., It
represents the sum of all the pressures,
and it cuts the surface of the presenting

part at o point which is known as the

centre/

|
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| 81.

22,

| 23,

24,

25/

S,

centre of pressure,

As the pressure of the uterus and of the

|
abdominel system is developed at the ‘
|
lower pole of the uterus, the pressure hm|
& direction which ig primarily variable

and finally determinate.

The generally accepted opinion that uterine andf

abdominal pressure is directed at right
angles to the plane of the brim rests on
the dubious premise that the canal is
nearly cylindrical and that its axis runs

at right angles to the plane of the brim.

Evidence is led to show that this arrangement

of the parts is unusual, and that even
when it happens the direction in which
the canal tends to dilate does not
necessarily run parallel, but is more

probably inclined forwards. |

No method has yet been evolved of accurately

determining the direction of uterine

pressure during a2 uterine and an abdomin-

al contraction,

That being so, it is necessary to consider the |

mechanism of internal rotation under |

various inclinations of uterine pressure.
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26.

[ 2%,

28,

| B9

6. |

This is the more necessary because the centre |
of pressure lies excentric within the ‘
head after flexion or extension has been
produced, and hecause-the evidence points |
to an inequality of the mesial and ‘
transverse diameters of the head before |
internai rotation occurs, the form of |
the ﬁea& derived from measurements made
after birth being unsatisfactory as a
criterion of the form prior to the
occurrence of internal rotation.

Gnce: engagement is complete, the directio? of
uterine pressure is remarkably constant |
during a uterine contraction.

The constancy of Qirection has an importanf
influence on the mechanism of labour,

BExperimentally the best mechanical results are
obtained when pressure is inclined at an
angle of 10-150 behind or before the axis:
‘of the brim. |

The form and direction of the canal point to
the conclusion that the axis of pressure
is most frequently inclined downwards and

forwards to the axis of the brim at an

angle of 100.
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31,

d2.

| 33,

?l

The coincidence of the axis of pressure with
the axis of descent still accurs so that
there is no loss of power.

The ultimate determinants of the direction of
the axis of pressure are probably the
inelination of the several planes of
rotation, the direction in which the
vagina tends to dilate, and the relative |
position of the exit of the canal, the

chiefleffector being the uterus pulling |
against its attachments during contrac-
tions.

The average diameters of the fetal head prior to!
internal rotation sppear to be C.F, 12 cm
S.,0.B, 9-5 em., Bi-P. 9-25 em,, Bi-T,

7-5 em. , &and the diameters of the smallest
average full-time head O0.F. 10-5 cm.,
8.0.B. 85 om., Bi-P. 8°% em., Bi-P. 75

Ciil.

S8ECTION III,

Flexion denotes a process whereby the

presenting part is adapted to the pelvic

canal.
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36,

37.

39.

40,

41,

8.

Head, shoulders, and breech severally undergo
changes denoted by flexion,

There are three movements of flexion. The
breech shows one only, the shoulders
possess two, while the head has all ;
three. ‘

The first movement is the approximation of the
chin to the sternum, |

It is normally complete and persistent through
late pregnancy, the first and the second
stage, except during the last moments
of the expulsion of the head.

The first movement is a rotation of the head
about & horizontal axis within the head.

The second movement is manifested by & dipping
of the occiput towards the centre of the
canal.

The second movement is chiefly a phenomenon of
the sedond stage when it tends to become
fixed in the lower pert of the superior
portion of the pelvic canal,

The second movement consists of a rotation or
gliding of the whole head around the
gummit of the trunk and about a horizon-

tal axis which is situated somewhere with-

in/
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43,

44,

45,

46,

47,

9.

within the body (trunk) of the child.

Third movement of flexion is the moulding of
observers.

Moulding is divided into absolute and compensa-
tory deformation,

The most important characters of moulding when

 the head is in the oblique position are |

the oblique distortion of the head and |
the apparent twisting of the elongated
head around its axis.

Moulding may begin at the brim even under
normal relations., It is fully developed

in the second stage and in the lower

part of the superior portion of the |
pelvic canal.

Flexion which includes moulding increases up
to the moment at which internal ro-
tation is about to begin, The movements
of flexion change to those of extension |
as a rule at the beginning of internal
rotation,

The intrinsic factors for the production of
cephalic flexion are (1) the ability of
the head to rotate about an intermal
horizontal axis, (2) the capacity of

the head to revolve about an external

horizontal/
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49,

10.

horizontal axis, (3) the submissiveness
of the head to compensatory deformation.i

The intrinsic factors for the production of
cephalic flexion during pregnancy are
(1) the reflex activity of the living,
healthy fetus, (2) the contact of the
forehead with a resistance, which occurs
usually during engagement in the pelvic
ecansl,

The extrinsic factors for the production of
cephalic flexion in lsbour are (1) the
position of the centre of pressure
relative to the presenting part, (2)
the excentric position, within the
canal, O0f the opening in the partially
dilated cervix and vagina, (3) the
total resistances of the soft parts of
the canal, (4) the total resistances of
the bones and ligaments of the pelvis,
(5) the influence of adaptive moulding in|
modifying the distribution of pressure
over the presenting part and in favour-
ing the production of & delayed second

movement of flexion.
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50, As long as the axis of pressure truly centres
the plane of the greatest circumference
of the head and thig plane is parallel
to the plane of the girdle of resistance
there can be no movement of flexion or
extension, The difficulty may eventually
be overcome by adaptive moulding.

51, In most cases the axis and the centre of pres-
sure are excentric within the head, the
first movement of flexlon or extension
being already complete or present.

52, This being so, pressure is still distributed
over the whole sectional area of the
greatest circumference of the head
during the first stage and during the
second as long as the head acts as a
ball-valve. After the amniotic fluid
ig evacuated from the canal up to &n
unknown higher level, pressure is con-
veyed to the whole of the head by the
column of the fetal body as long as the
first movement of flexion is.complete,
and even when true extension is present

1ittle of the head can be free from

pressure.

53/
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53, Though pressure is distributed equally over the

area of the girdle of resistance snd
may be so0 over the superjacent parallel
greatest circumference of the head, the
pressure is not applied equally over

the area of the actual greatest circum-

ference of the hesad,

54, The centre of pressure is nearly true within

the area of the girdle of resistance,

but it is excentric within the plane

of the greatest circumference of the
head, that is when the first movement
of flexion or extension is present.

The plane of the greatest circumference

| and the plane of the girdle are no
longer parallel to one anofther, Hence

| it follows, if the axis of pressure

| centres the girdle at right angles, the
axis cannot also be concentric with the
plane of the greatest circumference of
the hesd, but approaches whichever mar-|

|
|
|
gin of the plane is lower within the I

canal,
55. The surface of the head which is applied to the

resistances is always curved.
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57,

58,

59,

60.

13,

A curved surface is better adapted to overcome

& resistance than a plane surface.owing

to the existence of LILIENTHAL'S
tangential force which means that with
an inclination of the surface of contact
to the resistance the centre of pressure'
does not remain normal to the chord of
the surface, but is inclined in the |
direction of dip.

The more the head dips the more the centre of
pressure inclines towards the margin and!
within definite limits the more effectivé
it becomes.

The cufvature-of the surface of contaect is
therefore in itself favourable to the
production of flexionm,

The axis of pressure in seeking the mesial
plane of‘the canal and the area of
least resistance tends to carry along

" with it whichever part of the head con-
tains the centre of pressure,

The girdle of resistance lies anteriorly .

excentric within the cansl. In conse-

quence/
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62,

63,

64/

In the occipito-posterior positions, when the

The rapidity of dilation of the soft parts and

14,

consequence that portion of the head con-
talning the centre of pressure and lying
over the area of the girdle descends
through the girdle, while the remaining
portions of the head are excentric to the
centre of pressure, lie over the excentric

resistances, and are restrained.

frons is not presenting, the delay in the!
occurrence of flexion is duve to the j
primary want of colincidence of the centrel
of pressure with the area of the girdle.

The occiput containg the centre of pres-
sure and lies over the resistances; the

ginciput lies over the area of the girdle

but does not contain the centre of pres-

sSure.

Probably the anterior excentricity of the

girdle of resistance is the primary con-
dition and the anterior excentricity of

the direction of pressure secondary.

the previous size of the girdle in the

vagina are subsidiary factors. |
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65,

66,

67.

68,

69/

45

The concentric resistance of the soft parts acts
as LAHS has described, but the effective-
ness in the intervals of the pains is
doubtful,

The bones and ligaments of the pelvis play an
important part in the production of
flexion by the convergence of the antero-
and postero-lateral walls of the pelvis,

The pelviec influence is rendered possible be-
cause the sub-occipito-frontal dismeter
is usually engaged in the cavity and the
occipito-frontal diameter is mechanically
effective; the 1at§¥é§ diameter being

longer than either the transverse or the

ocblique diameter of the outlet.
When the sub-cccipito-bregmatic diameter is E
truly engaged in the cavity of the pelvié
the mechanically effective diameter is
approximately the occipito-bregmatic.
This diameter is probably seldom longer
than the transverse cr the obligue dia-

meter of the outlet.

As & rule the bones and ligements help to

mould the hesad. |
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70.

71,

2.

73,

74,

| 75/

16.

Moulding effects a ccmparétively slight change
in the diameters of the head and is more|

concerned with the production of internal

rotation.

The measurement of the diameters of the head

imhediately after birth is no safe
eriterion of the form snd dimensions of
the head before rotation occurs snd still
more before the entry of the head into
the pelvis,

Extension when it oceurs in the cavity of the |

pelvis has the same faetors as flexion
and similsr but reversed movements.

A misdirection of uterine pressure tends to-
wards extension of the head.

With the aftercoming head traction at right
angles to, or downwards and forwards

from the brim meintsins flexion. Traction

downwards and backwards causes extension

and impaction,

A uniform force acts best at an angle of 35°

|
|
of incidence, and flexion should be pro—‘
duced to en extent sufficient to give |

|

this angle of inclination.
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78,
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| n9,

80.

81.

82/

17.

In labour, however, greater or lesser angles

The

The

The

The

of incidence are frequently inferred.
It is then probable that circumstances
render a legs efficient action of the
pressure necessary, or as it were
sufferable, in order that some other

difficulty may be overcome.

shoulders exhibit two movements of flexion -

the second and the third.

lateral walls of the pelvis exercise a
Eowerful influence on the shoulders.,

centre of pressure probably lies very near
the mesial plane of the shoulders and
nearer their anterior (pelvie) than
their posterior aspect.

gshoulders, as a rule, descend simultaneous-

1y into the cavity of the pelvis.

Moulding causes an apparent earlier descent of

the anterior shoulder.

Measurement of the reduction of the transverse

diameter of the shoulders by flexion
should be mede between the humeral

tuberogities.
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It is necessary to differentiate two forms of

In the one form the base of the fetal skull

18, _ ‘

The breech has only the third movement of ‘

flexion; otherwise it resembles the ‘

shoulders.

SECTION IV,

anterior or posterior obliguity.

{the shoulder girdle or the pelvic girdle)

is inclined laterally relative to the |
pelvic brim or to any parallel plane of ‘

the pelvic canal. A true lateral

obliguity is present. I

In the other form thé base of the skull may or

may not be synelitic, but the moulding of!
the hesd (the shoulders or the bresch) is
such as to give rise on palpation or on
seetion to an appearance of lateral

obliquity. An apparent lateral obliquity
|

is present.

Thus NAEGELE'Scor LITZMANK'S obliquity may be ‘

either true or apparent, or it may be

both apparent and true.
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| 87. The direction of true lateral obliquity depends

ultimately on the direction of uterine

pressure even when the relative pro-

portions of the pelvis and the fetal
l skull are such that lateral tilting of ‘
the base of the skull is inevitable. |
88, The form and position of the head within the ;
pelvic canal, in the dead as well as inI
the living, and all methods so far
employed to determine the position of ‘
the axis of the uterus afford no trust- |
worthy indications either of the |

direction of uterine pressure or of the

|
direction of true lateral inclination ‘

of the fetal head. i
89. A normal inclination downwards and forwards of ‘

the direction of uterine pressure which
my premises demand if not at the brim |
in many labours, at any rate in the
majority after engagement is completed,
implies a slight degree of true LITZ-

MANN'S obligquity during descent.
90/
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After moulding has begun to appear the true
LITZMANN'S obliquity is totally eclipsed
by the production of apparent NAEGELE'S
obliquity which reaches its greatest
development at the moment when internal
rotation is about to begin (unless the
brim of the pelvis is contracted) and
which depends essentially on the dis-

tribution of the intra-pelvic resistances

SECTION V,

The transverse mode of entry to the pelvis is
probably normal, the obligue position

being assumed as engagement is completed%

|
Though there is one region of the pelvic canal

within which internal rotation usuaslly
happens, the movement may occur at a |
higher or a lower level.

The movement of internal rotation is essentially:
the consequence of the interaction of a
force and a resistance which are not
directly opposed to one another,

Infernal rotation may arise within the cavity

of the bony and ligamentous pelvis

(pelvie rotation).



| 95,
96,

97,
| 98,

| 99,

100,

101,

| 102/

21,

Rotation may be due entirely to the pelvie
floor (perineal rotation).
Rotation may be partly pelviec and partly
perineal.
Rotation may be produced by the interaction of
the pelvic floor and the pubic arch
(pubic arch rotation),
There may be no suitable resistance or adequatel
force when internal rotation necessarily

fails to secur,

- Movement downwards, upwards, forwards, or back-|

wards of the fetal part to be rotated is

|
necessary for the produetion of internal|

rotation.
The factors of greatest moment for internsl |
rotation are:-
a, The presence and direction of pressure.
b. The position of the centre of pressure
relative to the fetal part and the
canal.
¢, The coefficient of frictional resistance,
d, The rotative planes of the canal.

There are other less important factors.



102. The optimal conditions for internal rotation

aret=—"

a,

b.

A moderate amount of pressure so
that progress is not too rapid.

An inclination of the axis of pres-
sure downwards and forwards at an |
angle of 10°9-15° to the plane of
the conjugata vera.

A moderate coefficient of frictional
resistance. If too high, it can be
reduced by adeptive moulding.

An excentricity of the centre of
pressure on the fetal part, pro-
portional directly to the guantity
of fthe coefficient of frictional
resigtance,

A want of coincidence of the centre |
of pressure with the areas of the
fetal part exposed to resistances
of rotative value, the =eparation
proportional directly to the
quantity of the coefficient of
frictional resistance.

Appropriately directed and adequate

t rotati ortions
ggrgﬁgscgﬁg ] %ﬁe 8i%ec¥%o§ o% the
thrusts depending on the inclins-
tion of the rotative planes and on

the direction of pressure.

103, A small head can undergo pelvic rotation owing

to the excentric position of the head

in the cavity of the pelvis, and because

in most labours the sub-occipito-breg-

matic/
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bregmatic is not the diameter of engage-
ment prior to internal rotation.

In most labours the sub-ocecipito-frontal is
then the diameter of engagemént. This
diameter is longer than the sub-occipito-
bregmatic,

The dismeter of engagement is not necessarily |

also the diameter of the head concerned in

the production of rotation.

The plane of rotation in the pelviec canal is

obligquely inclined to the plane of engage-
ment, |
Hence, while the sub-occipito-frontal diameter
is in the plane ﬁf engagement , the
occipito~-frontal lies in the plane of |
rotation, i
The head must therefore, be fairly small before
it is able to escape the rotative thrust
of the bones and ligaments of the pelvis.
Only when the sub-ocecipito-bregmatic diameter
is truly engaged in the pelvis is the head
able to escépe velvic rotation, |
The rotative plane is then nearly the occipito-;
bregmatic which usually is shorter than anf

of the dismeters of the pelvie outlet,.
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|
In the well-flexed ocecipito-posterior positions

the head undergoes pelvic rotation,
Though the sub-occipito-bregmatic
diameter is truly engaged the occipito%
frontal diameter lies in the plane of
rotation, owing to the excessive

obliquity of the pelvic rotative plane
|

in these positions.

In primiparae the sub-occipito-frontal dia-

meter is engaged, the occipito-frontal

is rotated, and the rotation is pelvic

In pluriparae the sub-occipito-bregmatic dia- |

meter is engaged, the occipito-breg-
matic is rotated, and the rotation is
mainly or entirely perineal or pubie.

|
In multiparae the sub-occipito-frontal dia- |

meter is engaged, the occipito-frontal

is rotated, and the rotation is pelviec,

Small and soft heads react as do normsl heads

in pluriparae.

Large and disproportionate heads react as do
normal heads in pluriparae, provided
that the concentric resistances equal-i

ise the sagittal and coronal diameters

of/
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of the head, Otherwise the rotation is
mainly pelvic, (Note:- These are general
propositions valid only for the occipito-
anterior positions).

The local cause of pelvic rotation is the form
and size of the lower part of the superior
portion of the pelvie canal, and more
particularly the sacro-sciatic ligaments
and the ischio-pubic ramus, The former i
operate especially to produce internal
rotation, ‘

Perineal rotation may arise on a rigid or a
relaxed pelvic floor.

On a rigid floor the rotative moment is de-
veloped on one part of the head alone, and
that part is commonly not far removed from |
the position of the centre of pressure. The!
rotative moment is in dbnsequence low, and |
ag the coefficient of frictional resistance
is generally high, the production of rotation
may be difficult.

On a relaxed floor rotative moments are de-

veloped on opposite poles of the head. The

poles/
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Pelvic rotation is the commonest event.

26,

poles are normally unequally distant
from the centre of pressure, and that
pole which is the more removed from the
cenfre of pressure receives the more
effective rotative thrust which is able!
to overcome the thrust developed at the

other pole, should the latter thrust

take a contrary direction to the formex.

In pubic arch rotation the factors are inter-

action of the floor and one ramus, the
oval form of the head, dndits excentricI

position relative to the canal.

Perineal rotation occurs less often.
Both are combined in a small section of
the occipito-anterior positions. In the
well-flexed occipito-posterior positions
a pure pelvic rotation is hardly
possible because the much elongated

oceciput strikes the floor early.

When the hesd is concerned the direction of

rotation is nearly as important as the

occurrence of rotation itself.
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124, The direction of internal rotation is ultimate:
ly determined by the direction of |
uterine and sbdominal pressure.

125, When the axis of pressure is inclined down-
wards and forwards to the brﬁm, rotation|

of the presenting part is invariably

forwards and inwards.

‘ 126, When the axis of pressure is inclined downwsards

| p and backwards, rotatlon of the presenting

part is invariably backwards and inwards.

12%. When the axis of pressure 1s directed at right
angles to the brim, several things may
happen under pelvic rotation. 1In the
occipitd-anterior positions rotation
forwards and inwards, in the occipito-
posterior positions rotation backwards
and inwards, In both positions im-
paction may éccur,or else an escape of
the non-rotated parts by an increase of
the second and third movements of
flexion or extension,

128,  When the axis of pressure is directed at right
angles to the brim, the direction of

perineal/
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When

It is not strietly correct to speak of long

‘rary or permanent, to the transverse

28,

perineal and pubic arch rotations is
invariably forwards and inwards in both
positions of the head. But rotation is

liable to fail or be imperfect, =s the

rotative moments are not so effective as
they are when pressure is inelined to the
brim,

pressure is directed at right angles to
the brim there is & liability to a per-

sistance of, or a regression, tempo-
position of the head.

rotation. One ought to refer to the ,
transit of the occiput across the pelvic
cavity. Rotation sets in only when the

oceiput reaches the anterior segment of

the canal. But in practice the transit
of the occiput and the rotstion of the
head are more or less confluent and long
rotation remains the more convenient

expression,

The shoulders undergo two rotations - cephalic

and pelvic (pelvic, perineal, or pubie).
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In cephalic rotation the shoulders are rotated
from the oblique to the nearly trans-
verse position by the movement of the
head in internal rotation,

In pelvie rotation the shoulders move from the
nearly transverse position towards an.
antero-posterior position, so that the
second rotation is a reversed movement.

Internal rotation of the shoulders is most ;
often pelvic in origin; ite direction
is controlled by the direction af presi
sure, Gl aga

The shouldersg always meet a relaxed floor. |

In perineal rotation most of the rotatife formﬂ
ig developed against the posterior
ghoulder.

In breech presentations pelvic rotation is un- |
likely to be more than partial.

Partial pelvic rotation is possible owing to
the slightly excentric position of the |
breech within the pelyic canal prior
to internal rotation.

Footlings and small breeches tend to rotate to |

the transverse position, large breeche%

tend/
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tend to rotate towards an antero-poster-

ior position,

As their form is symmetrical the shoulders and
the breech may rotate ®ither way without
harm.

The shoulders and the breech are the analogues
of the occipital segment of the flexed
head ,

In general, when the general resistances, as
determined by the size of the canal and By
the size and form of the fetal parts, are
small internal rotation is approximately
of the concentric type. To this group
belong the shoulders and the breech,

When the general resistances are high and
especially when the fetal parts are
asymmetrical, internal rotation is mark-
edly of the excentric type. To this
group belongs the normal flexed or ex-
tended head,

The conditions favourable to internal rotation
of the fetal he=d are best preserved by
the excentric position of the head re-

lative/
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relative to the canal, and of the

centre of pressure relative to the hezd |
and by the maintensnce of its long-oval |
form. . When these provisions deteriorate

internal rotation is most likely to fail

SECTION VI.

The mechanism of extension is due to three
maternal factors - pressure, perineal
and pubic resistances.

The usual mechanism is a rotation of the fe‘t:al'I
parts on the pubic arch.

Ag the mechanism of exftension proeczeds the

fetal segments change their direction j
of motion, but the force which is applied
to them cannot follow.
Hence the force tends to be applied to more
and more posterior parts of the fetal |
segment concerned in extension. !
The pelvic floor partly reflects and partly !
absorbs or dissipates this force.
The amount of the latter component depends
mainly on the direction of pressure.
The 1engfh of the child's neck has an import-

ant bearing on the mechanism of ex-

|
|
tengion. ‘
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Usually the chin leaves the breast as the
perineum leaves the foreﬁead.

Separation may occur earlier as when the
mechanism of extension i1s exaggerated.
The chin cannot remain in contact with
the surface of the child above the

manubrium sterni.

The stemming of the nape on the symphysis does
not destroy the pivotal movement based
on the pubis. |

The main objection to the pivotal movement is
the consequent bursting pressure which

the perineum has to sustain.

There are three movements of extension viz: -

(1) the separation of the chin from’
the sternum, (2) the rotation of the
head around the trunk of the child, (3)
moulding. ‘
The moulding of extension differs in several I
ways from the moulding of flexion. The
compression and depression of the fore-|
head are less, the hesd is more greatly

and more obliquely lengthened.
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In the occipito-posterior position the head is
usually born by an increase of the
second and third movements of flexion.

More rarely the head is delivered in the
persistent occipito-posterior position
by a movement which is not flexional.

In face presentations there are ususlly no |
. flexional movements in the cavity.

In the mento-posterior position the head is
born by extension; in the mento-
anterior either by flexion of eX=-
tension.

In foreheasd presentations the tendency lies
towards movements of extension.

The shoulders and the breech are mostly born
by a pivotal movement.

Usually the anterior shoulder appears first
and the posterior is born first.

In EDGAR'S mechanism both shoulders are born
flexed; in RITGEN'S the posterior
shoulder is sometimes flexed and some-

times extended.
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Extension of the posterior shoulder plus the
pivotal movement is a danger to the
perineum,

In EDGAR'S mechanism the shoulders behave like

the oceipital segment of the head, in
RITGEN'S 1like the whole head.

With the head aftercoming experimental tractim

downwards and forwards to the brim
tends to maintaiﬁ flexion, downwards
and backwards to produce extension. ‘

For pelvic extraction a method is described
which aims to maintain flexion of fhe ‘
head and armg from the begiﬁning of |
descent, i

Continuous pressure with the hand applied to ‘
the perineum is not an.advantage.

Forced flexion seems to be the best method of |
preserving the perineum,

Pressure must be applied kinetically to the
forehead to increase the third move-
ment of flexion.

The pressure must be momentary so as to avoid

fixing the perineum to the head.
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The head is born greatly elongated, and the
extension of the oceipital region is
more vertical than oblique as it is

in the ordinary mechanism,

Under continuous forced flexion the change of

direction which the head makes is
about 400—500 from the axis of the
brim. |

The change of direction is momentary and occurs
|

above the level of the distended |

pelvie floor. '

There is no pivotal movement, no bursting
pressure and no lengthening and
fixation of the perineum,

It is impossible for the sub-occipito-breg-
matic diameter to be engaged in the

- vulva and the occipito-frontel in the

commissure of the pubo-rectalis
muscle,

Extension in the ordinary sense is not allowed
to occur until the forehead is born.

The shoulders and the breech are delivered with

advantage by & similar mechanism.



