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APPENDIg A. 

The follovdng pages contain a description 

of some experiments bearing on the mechanism of 

labour. The scope and character 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. 



3. 

CONTENTS. 

I. EXPERI_ENTS WITH MODEL HEAD. 

a. On rigid sheet of rubber. 1-13. 

b. On. rigid sheet of rubber, be- 
hind horizontal bar. 

c. On relaxed-sheet of rubber. 

d. Relative values for Pressures, 
etc. 

e. On rigid sheet of rubber, be- 
hind a curved wall. 

19-99. 

93-70. 

31-44. 

45-49. 

f. In model Canal. 50 -72. 

g. Angular Distances for Model 
Canal. 73-77. 

h. In Model Canal, with rubber 
to form a floor. 

1. with rigid pressure -rod. 73 -35. 

2. with flexible pressure -rod. 37 -92. 

II . EXPERIMENTS WITH MODEL BREECH 
AND SHOULDERS. 

a. On rigid rubber -sheet. 

. b. On relaxed rubber - sheet. 

c. On rigid rubber -sheet, be- 
hind a curved wall. 

d. In Model Canal. 

93-104. 

105-116. 

117-130. 

131-142. 



4. 

III . MI SCELL PNEOUS EXPERIMENTS. 

a. Experimental Manual Rotation 
of Model Head in O -P 
Position in Model Canal. 143 -144. 

b. Experiments with Model Head 
on a sheet of glass. 145 -147. 

o. Experimente with a Bladder 
filled with water. 143 -154. 



5. 

T. EXPERIMENTS "rITH MODEL HEAD. 

ON RIGID SHEET OF RUBBER, 

A square sheet of thin rubber was stretched 

tightly across the mouth of a box, in such a manner 

that the rubber was fixed firmly at the sides and 

left free at one end - the anterior end. 

A model was prepared approximating as 

closely as possible to the shape of the head. On a 

wooden base, ovoid in outline, 116 run. long, 92 mm. 

broad bi-parietally, and 82 mm. broad bitemporally, 

the head proper was moulded of paper and wool which 

was bound up tightly with twine, and covered smooth- 

ly with very thin oilcloth. A wooden rod was 

attached by a ball- and -socket joint to a point on 

the base marking the centre of the aocipital arc. 

The rubber -sheet was carefully levelled, and it, as 

well as the head, was greased with black soap. 

EXPERIMENT I. 

Raised the head by means of the wooden 

rod, whereupon the head became extended as far as 

the mobility of the hall-and-socket joint allowed. 

Lowered head, holding the rod vertically, 

on to trie 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/ 
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axis passing through the joint, to an area on the 

occiput nearer the occipital pole, the centre of the 

new area being then in line 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 
o 

head was 90 of arc or less, the pressure transmitted 

through the rod had a constant tendency to flex the 

head; and conversely, when the angle exceeded 900 of 

arc the pressure extended the head on the rod. 

éxPTPPIMP T T 

Lowered the head on the rubber -sheet 

in such a way that the two lateral halves of the 

occiput rested equally on the sheet, and made pressure 

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 rubber- 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 reached 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 arc, the forward 

movement took place most readily. 
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Repeated 1X,Xortment II. with much 

stronger pressure, so that the occiput 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 sheet as much 

as to allow the little finger to be passed between 

the sinciput and the rubber at the time of greatest 

pressure. 

EXPERI'`ENT IV 

Lowered the head on to the rubber -sheet 

with the long axis of the head coinciding with an 

oblique diameter of the sheet, and with the occiput 

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 occiput, which 

alone 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. 

EXPERIMENT V4 

Lowered 
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Lowered head on to rúbber with the long 

axis of the head coinciding with an obliqua diameter 

of the sheet, and with the occiput directed towards 

the free edge (left occipito -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 occiput. Main- 

tained steady pressure. The head slid forwards over 

the rubber, and at the same time rotated into a near- 

ly antero--posterior position. It continued to slide 

forwards without furthor rotation until it reached 

the free edge of the rúbber -sheet. 

EXPERIMENT VI: 

Repeated Experiment V, but in such a 

way that centre of pressure was situated. in the 

anterior half of the occiput. Under steady pressure 

the head moved forwards over the rubber, and at the 

same time rotated into a transverse position which 

it maintained until it reached the free edge of the 

rubber sheet. 

EXPERIMENT VII. 

Repeated Experimént , but in such a 

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

wards the occipital pole, with the pressure as before 

on/ 



on the posterior half of the occiput, the head moved 

backwards over the sheet, and rotated into the trans - 

verso position. 

EXPERIMENT VIII. 

Repeated Experlment 6, but in such 

way that the axis of pressure was directed from and 

not towards the occipital pole. With the pressure 

as before acting on the anterior half of the occiput, 

the head moved backwards and rotated into the antere- 

posterior position. 

EXPERIMENT IX._ 

Repeated Experiments 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 joint, and 

arranged respectively on the posterior and anterior 

halves of the occiput. At the same time reduced the 

down- bearing pressure to the least possible quantity 

consistent with the forward motion and rotation of 

the head, and also to avoid as far as possible any 

distension of the rubber- sheet. These measures re- 

sulted in a continuous 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/ 
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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 oblique 

diameter so that sinciput was placed near to the 

higher border of the rubber, and made pressure down - 

wards and forwards on the posterior half of the 

occiput. 

Found that leas pressure was required to 

start and maintain rotation than on a level rubber - 

sheet. 

EXPERIMENT XI 

Arranged the head on the level rubber - 

sheet. in an oblique diameter with the occiput 

posterior (right oceipito- posterior position). 

Directed/ 
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Directed pressure on the posterif,r half of the 

occiput, vet still bearing downwards and forwards. 

Found that pressure had to be much greater (this 

proved to be incorrect. See tXPERIMENTS 31- 44),and 

maintained for a longer time than in EXPERIMENT 5. 

(left 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 to produce greater flexion. 

Found that the angle. made by the rod to 

the plane of the base of the head. had to be re- 

duced to 35 to 30 degrees of arc, in order to start 

rotation ( occipito posterior position), as compared 

with an angle of 55 to 50 degrees in EXPERIMENT 5. 

( oceipito anterior position). 

EXPI,RIFIt NT XII. 
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EXPERIMENT XII. 
Repeated Experiment 11, but directed 

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. 

When pressure was directed. on the posterior half of 

the sinciput, the sinciput rotated forwards, (short 

rotation). Less pressure maintained 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 ;i1-44). 

`'XP_T: YTNT XIII. 

The Experiments in the occipito- 

anterior and occipito- 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, if 

any, the recoil of the rubber had on the positions, 

It was not found to be possible to show either that 

the recoil increased the amount of.- rotation if it 

were 
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were not completed, or that the recoil restored, or 

partially restored, the original position. The 

head remained, during the recoil, at whatever 

stage of rotation it was in at the end of the 

period of pressure, and no further rotation occurred 

until the next period of pressure. 

ExPEE IMENT . xIV,: 

Inclined rubber -sheet longitudinally 

at an angle of 150 to the horizon. Arranged head 

on rubber in LOA flexed position near free edge of 

sheet. Made pressure parallel to a plumb -line, 

the direction of pressure being comparable to a 

direction at right angles to plane of brim. 

Found that rotation forwards and inwards 

occurred when rubber sheet was inclined by the 

pressure at an angle of 55 -65 degrees to the 

horizon, the pressure being necessarily much great- 

er than in experiments. 

7,XPT 
nP7.47 

Repeated preceding Experiment 14 with 

'head extended. 

Found that sinciput rotated forwards and 

inwards in long rotation at about the same angle 

of depression of the rubber- sheet. 

_1P 'RIL NT XII. 

Repeated/ 
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Repeated Experiment-15 with head in ROP 

flexed position. 

Found that occiput rotated forwards and in- 

wards in long rotation at about the same angle of 

depression of the rubber-sheet. 

EXPERIMENT, XVrII. 

Repeated preceding Experiment 16 with 

head extended. 

Found that sinciput rotated forwards and 

inwards in short rotation at about same angle of 

depression of rubber -sheet. 

EXPJ =?Í.ME NT XVI 

Arranged head in ROP flexed position 

under pressure on the rubber sheet which was de- 

pressed at an angle of 550 -650 to the horizon. 

Made pressure downwards and backwards at an angle 

of 150 -20° to the plumb -line. 

Found that the pressure had to be greatly 

increased; that the rubber became distended to the 

limits of its elasticity; that no linear movement 

backwards occurred owing to folding of the rubber 

behind the head; that rotation backwards and in- 

wards was eventually produced with the copious use 

of glycerine; that the head in a symmetrical 

position 
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position underwent extreme flexion, and then moved 

very slowly and under severe pressure forwards 

towards the free edge of the rubber -shut. 

3; OA RI(O SIEBT OF" RUBBER! BB HIND HORIaOhr, 

TAT, BAR. 

For the next four experiments a fixed 

horizontal bar was arranged across and above the 

free and anterior margin of the level rubber-sheet. 

It was well greased. 

EXPERIMENT X I X. 

Repeated EXPERIME %NT 4. with occiput 

resting against transverse bar, taking care as 

before that pressure was made at right angles to 

the rubber- sheet. 

Found that descent took place behind the 

anterior bar and without rotation; that after the 

head had descended lower than the bar no forward 

movement and no rotation occurred, the head under 

continued pressure distending the rubber to its 

utmost limit, without rotation being produced. 

EXPERIMENT XX. 

Repeated EXPERIMENT 5 and r. with 

occiput resting against transverse bar from the 

beginning of the experiments. 

Found/ 
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Found that much greater pressure was re- 

quired to bring about rotation, than was necessary 

in the absence of a transverse bar; that rotation 

did not occur until occiput had so far distended 

the rubber as to be on the Point of escaping for 

wards und r the transverse bar, when rotation took 

place into the antero-posterior and transverse 

positions respectively. 

EXPERIMENT X 
X I . 

Placed head on rubber -sheet in right 

occipito- posterior position, with edge of sinciput 

resting against transverse bar. Made pressure to 

bear downwards and forwards on posterior half of 

occiput. 

Found that occiput 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 

transversebar, when rotation into the antero- 

posterior position took place, long rotatiO11. 

EXPERIMENT 

As in previous experiment, but arranged 

that down -bearing pressure should act more towards 

the/ 
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the sinciput. This produced extension of the head. 

No rotation occurred until the sinciput had disten- 

ded the rubber sufficiently to escape forwards under 

the transverse bar, when rotation took Place into 

the antero- posterior position - short rotation. 

C. ON RELAXED SHEET OF RUBBER 

In the following experiments the rubber - 

sheet was not stretched tightly between the lateral 

walls of the box, but was allowed to hang loosely 

as a transversely placed festoo. 

EXFERIMERT 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 rotation 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. 

TYTT,RIMEW 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 -Posterior 

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 

anteriaxr half of the sinciput were in contact With 

the rubber- sheen. 

EXPERIMENS 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 - 

directed downwards and forwards through 

anterior portion of occiput. 

Internal rotation into antero- posterior 

position took place with advance, with some ease. 

Under the conditions Of this experiment the anterior 

half of the occiput and the anterior half of the 

sinciput were firmly in contact with the rubber - 

sheet. 

EXPERIMENT XXVI. 

Repeated Experiments 27 -25 with the 

head in the right occipito- posterior 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. 

EXRERIii4ENT XXVII. 

Arranged the flexed head in the 

left occipito- anterior position, and made pressure 

downwards and backwards through posterior half of 

occiput. 

Found that long rotation took place into 

a direct occipito -posterior position, flexion being 

most acute as head passed through the transverse 

position. 

Arranged the flexed head in the 

left occipito- anterior position, and made pressure 

downwards and backwards through anterior half of 
occiput. Found that long rotation took place into 

a direct occiotto- posterior position. 

71` TRIiv NV XX IX . 

Arranged the flaccid rubber -sheet 

as a semi- festoon, the left side being curved up- 

wards and the right side flat. Lowered the head in 

the left occipito -anterior position, and directed 

Pressure downwards and forwards through the poster- 

ior, mesial, and anterior portions of the occiput 

in turn. 

Rotation/ 



20. 

Rotation did not take puce, the head 

slid obliquely towards the right or flat side. 

FXP RIifl NT XXX. 

Arranged the flaccid rubber -sheet as 

a semi -festoon, the right side being curved upwards 

and the left side flat. Lowered the head in the left 

occipito- anterior position, and directed pressure 

downwards and forwards through the posterior, mesial 

and anterior portions of the occiput in turn. 

Rotation did not take place. The head 

slid obliquely towards the left of flat side. 

D. RELATIVE VALUES FOR PRESSURES 
tE ,UIRED UNDER VARIOUS CONDITIONS. 

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

For the next series of experiments the 

square sheets of rubber was attached by two sides to 

strips of wood. To each end of each double strip of 

wood two cords were attached, 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 and 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 and 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 

visible descent or distension of the rubber -sheet 

was allowed to occur, and that the weight acted on 

the head in the axis, already determined to be the 

most suitable in the left occipito -anterior position, 

with the centre of pressure between the antero- 

posterior plane of the rubber -sheet and the mesial 

plane of the head, and with the posterior half of 

the occiput resting in contact with the rubber -sheet, 

unless otherwise stated. 

EXP71=NT vvxl, 

Weight on vertical pulleys - 44 ounces. 

Weight on horizontal pulleys= 32 ounces. 

Weight of rubber,wood and cords = 3ç 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 visible result until the 

angle of 55: was reached. 

Total weight operating = liounces 

Total weight resisting = 79i ounces. 

Ratio 1 in 7. 

EXPiRI1%iENT 'r?'v_C?_. 

Weight on vertical pulleys = 36 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 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 rubber was 

stretched 
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stretched and absolutely level. 

Total weight operating = 10 ounces. 

Total weight resisting = 7l- ounces. 

Ratio 1 in 7. 

EXPERIMENT 7773-11. 

Weight on vertical pulleys = 224 ounces. 

Weight on horizontal pulleys = 32 ounces. 

Weight of rubber, wood and cord = 31 ounces. 

Weight of head 7 ounces. 

Pound that a weight of 12 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 rubber was 

stretched and absolutely level. 

Total weight operating = 8i ounces. 

Total weight resisting = 57 ounces. 

Ratio 1 in 7. 
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r7P7RTT71\777 XXXIV. 

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. 

Made pressure through posterior half of 

occiput which eleno was in contact with rubber -sheet. 

Found that a weight of 6 ounces was suffi- 

cient to produce rotation with advance. 

Total weight operating 

Total weight resisting 

Ratio 1 in 6. 

FXpERTMFNT XXXV, 

13 ounces. 

7* ounces 

Weight on vertical pulleys 

Weight on horizontal pulleys 

Weight of rubber, wood and cords 

Weight of head 

occiput/ 

44 ounces 

32 ounces 

34 ounces 

7 ounces 

Made pressure through anterior half of 
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occiput with posterior half in contact with rubber 

`Sufficient support was given to right lateral aspect 

of occiput to make this possible.) 

Found that a weight of 4 ounces was re- 

quired to produce rotation with advance. 

Total weight operating = 11 ounces. 

Total weight resisting = 79 -4 ounces. 

Ratio 1 in 7. 

EXPERIMENT XXXVI. 

Repeated Experiments 34 and 35 with the 

head in the right occipito -posterior position with 

marked flexion, i.e. with axis of pressure acting 

through the occiput, and obtained similar results. 

In both cases a longer time was required to produce 

rotation. 

The fixed horizontal bar was again re- 

quisitioned. 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. 

EXl'ERIM:S T XXXVlÿ, 
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weight on vertical pulleys 

Weight on horizontal pulleys 

Weight of rubber, wood and cord 

= 44 ounces. 

= 32 ounces. 

= 3. ounces. 

Weight of head = 7 ounces. 

Found that a weight of 32 ounces acting at 

an n -angle of 55 to 50 degrees to the plane of the 

base of the head was insufficient to cause descent 

of head behind horizontal bar. 

Total weight operating 

Total weight resisting 

EXPERIMENT XXXVIII. 

39 ounces. 

= 79i ounces. 

Weight on vertical pulleys = 36 ounces. 

Weight on horizontal pulleys _ 32 ounces. 

Weight of rubber, wood and cord = 34 ounces. 

Weight of head = 7 ounces. 

Found that a weight of 32 ounces acting at 

an angle of 55 to 50 degrees to the plane of the 

base of the head was sufficient to start and maintain 

slow descent until occiput escaped forwards 

under/ 
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under horizontal bar, and rotated into antero- poster- 

ior position. 

Total weight operating = 39 ounces. 

Total weight resisting = 714 ounces. 

Ratio 1 in 183. 

EXF 7MI;vr3 NT YYYIX. 

Weight on vertical pulleys = 22z ounces 

Weight on horizontal pulleys - 32 ounces 

Weight of rubber, wood and cord = 34 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. 

Total weight operating = 27 ounces 

Total weight resisting = 574 ounces 

Ratio 1 in 2.14. 
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EXPERIMENT XL. 

Repeated EXPERIMENTS XXXII -XXXV and XXXVII- 

XXXIX.with head in right occipito- posterior position. 

Found that the same weights were 

sufficient to start and maintain advance (or descent) 

and rotation; that long rotation took much longer to 

accomplish than short rotation which occupied a time 

similar to that required to produce rotation in the 

occipito- anterior position; that the foregoing held 

good whether rotation took place on the rubber free 

of external restraint, or with the horizontal bar in 

position. 

EXPERIMENT XLI, 

Weight on vertical pulleys - 36 ounces 

Weight on horizontal pulleys . 32 ounces 

Weight of rubber, wood & cords = 34 ounces 

Weight of head 
- 7 ounces. 

Found that a weight of 8 ounces acting at 

an angle of 55°- 500to the plane of the base of the 

head and acting through the anterior half of the 

occiput / 
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occiput which half was alone in contact, was suf- 

ficient to start and maintain rotation with advance 

when the rubber was stretched and absolutely level. 

Total weight operating 

Total weight resisting = 

Ratio 1 in 4 73. 
?XP7- 1IPENT XLII. 

Weight on vertical pulleys 

15 ounces. 

714 ounces. 

36 cunees 

Weight on horizontal pulleys = o 

Weight of rubber, wood & cords - 3i 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 

occiput the right half of occiput and the right haL.f 

of the sinciput being in contact, was sufficient to 

start and maintain rotation with advance, the rubber 

being relaxed.. 

Total weight operating = 15 ounces 

Total weight resisting = 394 ounces 

Ratio 1 in 2.60 

Note:- In' EXPERIMENT 41 more weight was 

required to produce rotation with advance than 

was necessary in EXPERIMENTS 31, 32, and 33, be- 

cause,/ 
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because in EXPERIMENT 41 the centre of pressure coin- 

cided with the area of contact, and rotation took 

place into the transverse position. 

In EXPERIMENT 42 the weight required still 

remained great owing to the sinciput tending to 

rotate backwards and inwards, and having to over- 

come the tendency of the occiput to rotate forwards 

and to the left. That is to say, the occiput, if 

acting alone, would have led the head into a trans- 

verse position, but the sinciput, coming into 

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. 

Determination of Angular Distances. 

Found by using a graduated arc that axis 

cf pressure on head, under the best conditions for 

producing rotation, formed an angle of 10 -15 degrees 

of arc with the elevation -plane of the pubis i.e. 

with the axis of the inlet, assuming the plane of 

the pubis to lie at right angles to the plane of 

the 
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the inlet; an angle of 50 -55 degrees with the plane 

cf the base of the head in the left occipito- anterior 

position, and an angle of 30 -35 degrees in the right 

cccipito- posterior position; and an angle of 75 -80 

degrees with the plane of the rubber -sheet, assuming 

the latter to lie at right angles to the elevation - 

plane of the pubis. But the whole conditions were 

improved by making the angle formed by the axis of 

pressure with the plane of the rubber -sheet 70 -75 

degrees of arc, thereby making the angular distance 

between the sheet and the pubis 80 -85 degrees of arc. 

Fig 3/ 



32. , 

DIAGRAb4 to ILLUSTRATE DETERMINATION of. ANGULAR DIS- 
TANCES. 

Pp = Assumed plane of Flymphysis. 
A -p = direction of axis of pressure. 

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

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

A p+ P -d + P m 2 represents nearly the best 
combination. 

EXPERIMENT/ 
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EXPERIME1 T XLIV. 

Arranged the suspended rubber- sheet as in 

EXPERIMENT 31. Placed the model head on the sheet, 

both being well greased. Determined the Coefficient 

of Statical Friction, and found it to be "/5. 

Carefully levelled the rubber -sheet and 

placed the head on it, after attaching a spring - 

balance to the pivotal centre. Placed a weight of 

16 ounces on the platform at the top of the axis -rod, 

and allowed it to operate at various angles of in- 

clination of the axis -rod to the rubber -sheet . At 

each trial noted the degree of extension of the 

spring- balance in ounces; and with the graduated arc 

read the angles formed by the axis -rod with the base 

cf the head and with the rubber- sheet, and the angle 

formed by the lower surface of. the head with the 

rubber -sheet, the angle of incidence being taken as 

the angle formed by the axis -rod 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 angle of 12c 

behind/ 
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behind the plane of the vertical, and at an angle cf 

51 cf inclination to the plane of the base, the 

pull on the scales was 7 ounces. If the pressure 

had been normal to the chord of the surface the ratio 

of the advance or pull to the pressure (16 ounces ) 

would have been as the sine of 27`\ to the cosine of 

270 or°45 x 16 = 8 °1 ounces; but this slightly .89 

exceeds the pull on the scales. Therefore it is 

evident that the average pressure is not normal to 

the chord of the surface, but is so far inclined 

towards the front. 

The experiment was repeated with the 

pressure acting at an angle of 240 behind the plane 

of the vertical, and at an angle of 600'. of inclin- 

ation to the plane of the base. The pull on the 

scales was found te be 8 ounces. With th the pressure 

normal to the chord, the advance or pull would have 

been to the pressure (16 ounces) as the sine of 360 

to the cosine of 36`' or . 

50 X11`= = 1? " 6 ounces. As 

the pull was found to be only 8 ounces, it is 

evident that the tangential force is much less able 

to overcome resistance than in the former case. 

The experiment was repeated with the 

pressure 
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prosslire acting : , an angle of 9° bohirid tho plano of 

tha vortical, and at an angle of 54'- of inclination 

to tt» plano of the base. Tho pull cn tho scalos was 

found to bo ß* olincefi. With the .j,ro5sure normal to 

tho chord of the sur:f,tco, tho advancs or pull would 

hav3 boon to t, ho pr¢ìss'iirn (16 s ):ìS the sino of 

30'? to tho cost.nR of 30 or .5U871b =°.2 cuncaS. 

As tho pull was found to h3 only 6.5 minces it is 

ovidont that the tangential force is as inefficient 

it was in the case immediately prodding this one. 

Further, in both the second and third cases soma 

(3gr33 of extension of the head was produced. Thoro- 

for3, so far as could ho s,,eon experimentally, an 

angle of about 12` boh:i_nd trio plano of the vortical 

formed the most suitable angle of Inclination of the 

axis of pr)ssuro. And, see ng that tho rubber-shoot 

could vary in angular d °istanßo throe h nearly 24c 

without affecting the experimental ratios, it S3ei ed 

prob,ble that the vortical plane of the experiments 

and the elevation- plane of the pubis could he regard- 

ed as convertible terms assuming that the elevation- 

Plane of the pubis lies at right angles to the plane 

cf the brim. On this basis, thon, there exists some 

roas.on / 
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reason for believing th -t the uterine pressure must 

act most efficiently at an angle of approximately 

12'' of arc behind the axis of the pelvic inlet. 

The distinction of discovering the existence 

cf a tangential force .ict i ng on a curved surface 

belongs to Lilienthal, and after many vicissitudes 

the fait was 'onfi rrned ber the classic experiments of 

Wilbur and Orville Wright. The practical result was 

reached in the conclusion that a curved surface is 

bettor adapted than a plane surface to overcome a 

resistance, owing to the existence of this tangential 

force. In a plane surface, however the pressure may 

be inclined, the average pressure always acts at the 

true centre of the surface; in a curved surf , ce the 

average pressure is not then normal to the chord of 

the surface, but is inclined towards the front or the 

rear. That is to say, the centre of pressure on an 

inclined curved surface is always excentri c to the 

true centre of the curved surface of contact. In 

this factor rests the superior adaptability of a 

curved surface to the purpose for which it is intend- 

od . 

(I have adapted the Wright experiments to the 

present purpose, though objections may be raised to 

doing 
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doing so. Comparison with the Original will show 

that I have followed the plan of the famous experi- 

ments very closely, making only those changes which 

are .necessary under the different circumstances.) 

E. OE RIGID SH IET OF RUBBER 

BEHIND A CURVED WALL. 

For the next experiment, the rubber -sheet 

stretched tightly across. the mouth of a box was again 

used. A strip of linoleum was moulded to the curve 

of the occiput and fixed in position over the rubber- - 

sheet, in such a manner that the middle line of the 

curved piece of linoleum was in the same vertical 

plane as the anterior free border of the rubber -sheet, 

at right angles to the plane of the rubber- sheet, and 

so that the concavity of the curve was directed back 

wards. 

EXPERIMENT XLV. 

Lowered head in left occiput -anterior 

position so that occiput filled the curve of the 

linoleum. 

Found that under great pressure directed 

downwards and forwards through the anterior half of 

the/ 
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the occiput and with the posterior half of the 

occiput pressing on the rubber sheet rotation of the 

head into antero- posterior position took place during 

descent and distension of the rubber- sheet, i.e. 

before escape forwards under the linoleum took place. 

EXPERIMENT Xj,v7 

Repeated EXPERIMENT XLV, with curved liraol un 

so arranged that its middle line was directed down - 

wards and backwards towards the plane of the rubber - 

sheet. 

Found that this arrangement increased the 

flexion of the head and made the production of 

rotation less difficult. 

EXPERIMENT XLVII. 

Repeated EXPERIMENT XLV. but in such a way 

that Axis -pressure was directed downwards and 

forwards through posterior half of occiput. 

Found it impossible to produce rotation under 

the limitations of.the experiment. 

EXPERIMENT XLVIII./ 
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EXPERIMENT XLVTTT, 

Repeated EXPERIMENTS XLV. - XLVII. with the 

head in the right occipito- posterior position with 

marked flexion, i.e. with axis of pressare acting 

through the occiput, and obtained similar results. 

A longer. time was required to produce rot -:tion in 

the repetition of EXPERIMENTS XLV. and XLVI. 

EXPERIMENT XLIX. 

The rubber sheet was arranged so as to 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 rubber- sheet first 

of all by the posterior half of the occiput, whether 

it was in the left occipito- anterior or right 

occiplto- posterior position, and in an attitude of 

flexion. 

F. IN MODEL CANAL. 

EXPERIMENT L. 

Arranged/ 
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Arranged a sheet of cardboard in an antero- 

posterior plane so that it sloped downwards and in- 

wards towards an imaginary middle line. Lowered head 

by the rod in the left oceipito- anterior Position 

vertically downwards and on the left side of the card- 

board, so that when the head reached the lower edge 

of the cardboard the occiput should still be clear 

of it, but the sinciput during its descent should 

overlap the plane of the cardboard. 

miring descent the sinciput was rotated a- 

wards by the cardboard, while the occiput spun round 

its axis, as a consequence of the sincipital move- 

ment. The head was rotated into the antero-posterior 

position. 

For the next series of experiments a model 

was made in sheet -tin to represent the form of the 

pelvic canal with the soft parts in position, or, to 

be exact, to represánt my conception of the form of 

the essential parts of the normal pelvic canal, dur - 

ing the second stage of labour and without the pelvic 

floor which was not wanted. Owing to the difficuMes 

peculiar to workingwith a metal, it was found to be 

impossible to imitate the forward curve of the lower 

part of the sacrum, so that a large gap had to be 

left 
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left in the posterior portion of the cutlet. As 

things turned out, the defect did not interfere, as 

far as I could see,with the experiments, and in some 

respects it proved to be an advantage rather than 

otherwise. For a similar reason, the supers- infer- 

ior plane of the region of the pubic bones lay be- 

hind, to some extent, its apparent position in tì 

pelvic canal; and the circumference of the inlet had 

to be reduced about an inchhelow the normal in order 

to keep the diameters as 'ne :rly true as possible. A 

diagram. is appended of the outlines cf the inlet and 

cutlet, and a table of the important measurements is 

given, to'which may be added the vertical height at 

t ì ~ syrnphysis pubis (50mm. ), and the vertical height 

in the region of the ischial tuberosities (89rum. ) 

It will be seen that I allowed a fa:ir?y roomy 

canal for the model hears. which I had used in the 

pe. ine3i experiments, and which I intended still to 

use. But in this matter, after due consideration cf 

what was intended to be done, a compromise had to be 

made between the hard unyielding .nature of the model 

and a head which could alter its shape very little 

after it entered the pelvic canal., In another 

respect, however, the relative under -proportions cf 

the / 
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the model head and canal were an advantage. It be- 

came possible to demonstrate the mechanism of pelvic 

rotation under disadvantageous conditions, for the 

model head was not of a large size while the model 

canal had the dimensions of the average bony pelvis. 

The diagram given on the next page is a 

tracing of the internal form in outline of the inlet 

superimposed on the outlet of the model pelvis. All 

the measurements are slightly reduced by the method 

of tracing. It was taken at the conclusion of the 

experiments and shows the marked distortion of the 

pelvis on theright side. (The diagram is a reversed 

picture.) The distortion is due to most of the ex- 

periments having been made in the right oblique dia- 

meter. Unfortunately I did not take a treeing before 

the experiments were begun, but the series of 

measurements taken before and after sufficiently 

bring out the change of feature. 

Fig II/ 
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Outline tracing of inlet s?uperimposed on 

outline of model canal. 
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Table of Measurements of the Model Pelvic 

canal before and after the Experiments. 

INLET. OUTLET. 

Diameters. Before. After. Before. After. 

Antero -posterior 101 nM. 101 mm. 

Transverse 130 mm. 130 mm. 104 mm. 104mm. 

Right Oblique 120 mm. 127 mm. 

Left Oblique 120 mm. 120 mm. 

Bi- sciatic 95 mm. 95mm' 

In the bi- sciatic diameter the distances 

measured from the mesial plane showed an increase 

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 occipital 

region of the head only. Provided it with a rod 

and an axial universal joint. 

Entered it into the pelvis with itp mesial 

pl?re nearly in that of the pelvis; and with its 

anterior/ 
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anterior surface in contact with the anterior wall of 

the pelvis. 

Made pressure downwards and forwards mefiial- 

ly to the head. The occiput travelled downwards be- 

hind and in continuous contact with the anterior wall. 

It underwent no rotation and was delivered in the 

axis of pressure. 

EXPERIMENT LTT. 

Lowered the head into the pelvis in the 

left occipite- anterior position. Kept the rod as 

nearly as possible in the menial plane of the pelvis 

and the Mescal plane of the head made pressure down- 

wards and forwards. 

Found that the head entered the brim with 

a very moderate degree of flexion; the axis -pressure 

was still in the mescal plane of the pelvis; the 

occiput rested against the anterior wall of the 

pelvis; on making down -bearing pressure at a certain 

angle flexion increased as occiput descended more 

rapidly than sinciput, the occiput remained in 

apposition to the anterior wall of the pelvis; during 

descent the sin'siput swung invrardç until the menial 

plane/ 
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plane of the head nearly coincided with the menial 

plane of the pelvis, the occiput at the same time 

performing a true spinning motion about its own axis; 

as rotation ended the head became less flexed; the 

occiput emerged from the pelvic canal, in contact 

with the anterior wall to the last moment and still 

travelling in the direction of the axis of pressure. 

! EXPERIMENT LIII. 

Found in the left occipito- anterior position 

that at the onset of internal rotation the greatest 

resistance is developed by the pelvic wall against 

the left lateral inferior aspect of the occiput and 

the right lateral inferior aspect of the sinciput. 

EXPERIMENT LIV. 

Repeated EXPERIMENT LII. but directed 

pressura downwards parallel to the axis of the inlet 

i.e. at right angles to the plane of the brim. 

Found that descent took place with flexion 

which eventually became so extreme as to allow of 

the head emerging from the pelvic canal in the non - 

rotated/ 
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rotated position. In the following experiraelm.t, press- 

ure was reduc:ed 80 that descent took place more slow- 

ly. 

EXPERIMENT LV. 

Arranged head in L. 0. A. flexed position in 

brim .of model canal. Asde pressure gently and inter- 

mittently at right angles to plane of brim. 

Fond that i1eaci, rotated during clercen.t. into 

an armtero-posterior position with the occiput in 

fr<.nt, but that flexion was more extreme thr.n is the 

case when pressure is made downwards and forwards, 

and a tendency towards impaction in the oblique 

diameter was discovered. 

EXPERII'Úi;EN?° Lmïl. 

Repeated EXPERTMk',NT, LII. but directed the 

pressure downwards and backwards. Found that the 

occiput was fÌ?:'iven th?.'t711"}1 the pelvic ßaV j, t,y down- 

wards and backwards and away from the anterior wall; 

during descent the sinciput was rotated to the front, 

the occiput spinning about its own xis to correspond 

with the motion of the sinciput. Sometimes time he-f.ci 

became jammed In the transverse pcs iti; n, from which 

release/ 
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release =occurred only on actvaneing the descent of the 

occiput, thereby increasing fleNxion and roving the 

sinciput to the front of the pelvis. 

EXPERIMENT LV?'I. 

Lowered the flexed head into the pelvis in 

the right ocoipito- posterior position. Made press- 

ure downwards and forwards. 

Found that flexion had to be much greater 

than in the left oc cipito- anterior. position, not 

only to get the head past the brim but also to keep 

the axis of pressure in the mesial plane Of the pelvis. 

In the cavity of the pelvis the occiput moved forwards 

until it came into contact with the anterior wall of 

the pelvis in the transverse position. At this 

stage resistance became severe and flexion was much 

increased as the occiput was forced downwards. The 

downward movement of the occiput was ma 'e easier by 

applying pressure in short and sharp bouts, with a 

marked recoil in each interval. On tartiier descent 

of the occiput and the increase of flexion, the 

sinciput rotated posteriorly and flexion was greatly 

reduced. The occiput was delivered in the direction 

of/ 
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of the axis of pressure. 

EXPERIPb4hArT LVIII. 

Arranged head in Right. occipi to- posterior 

position in hrira of model canal. Made pressure at 

right angles to plane of brim. 

Found that during descent head rotated into 

an antero- posterior position, the occiput remaining 

behind, 

EXPERIMENT LIX. 

Lowered the extended head into the Pelvis 

in the right ocoipi to- posterior position. Made press- 

ure downwards and forwards. 

Found that extension had to be well - marked 

to keep axis of pressure in the rnesial plane of the 

pelvis. The occiput fitted the pestero- lateral 

portion of the inlet badly, and the sinciput made an 

equally bad fit behind the anterior wall of the pelvis. 

During descent sinciput never left the anterior wall 

cf the pelvis, the occiput rotated posteriorly into 

the hollow behind, and the sinciput was delivered in 

the direction of the axis of pressure. Rotation was 

as/ 
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as easily accomplished as in the oecipito-anterior 

positions. 

EXPERIMENT LX. 

Repeated preceding EXPERIMENT LIX. with 

head extended. 

Found that head rotated during descent into 

the antes -posterior position with the sinciput 

anterior, but that extension was Indre extreme than 

is the case when pressure is ruade downwards and for- 

wards, and a marked tendency towards irapac` Ion in 

the oblique diameter was discovered. 

EXPERIMENT LXI. 

Lowered the extended head into the pelvis 

in the left occipito- anterlor position. ì »1 oda press- 

ure downwards and forwards. 

Found that extension had to he well marked 

to keep the axis of pressure in the medial plane of 

the pelvis. During descent the sinciput moved down - 

wards and forwards until it came into contact with 

the anterior wall of the pelvis, the head then being 

in the transverse position. miring the further 

descent, resistance was veal severe until the occiput 

had/ 
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had rotated into the hollow behind. The sinciput 

spun round its own axis to correspond with the 

occipital movement, and it was delivered in the 

direction of the axis of pressure. 

EXPERIMENT LXIZ. 

Repeated EXPERIMENT LXI . , but made pressure 

at right angles to plane of brim. 

Found that extension became much 

more severe; that sineI ut descent rotated backwards 

and inwards, the head being delivered in antere- 

posterior position with occiput 

EXPERIHE?d?' LXIII. 

in front. 

Arranged anged aftercoraing head on the top of the 

brim of the pelvis, in the left occipito- anterior 

position. Made pressure on the summit of the 

occiput (equal in foetus to a point half an inch 

anterior to the posterior fontanelle). 

Found that the head flexed itself and 

entered the brim. Continued to make pressure down - 

wards and forwards between the mes_ial planes of the 

head and the pelvis. F =oxien was maintained. The 

occiput moved downwards behind and pressed n the 

anterior wall of the 9eivis. In the cavity of the 

pelvis / 
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pelvi.a the sinciput rotated backwards, while the 

occiput, spun round its own axais, until the menial 

plane of the head was nearly in the menial plane of 

the pelvis. The occiput Is b n in the direction of 

the axis of pressure. 

EXPERIMENT LXIV. 

Re- arranged EXPERIMENT LXIII. when the 

non- rotated flexed head was in the cavity of the 

pelvis pulled downwards and forwards ón the rod. 

attached to the. head. 

Found that flexion was maintained, and that 

rotation took place as before. 

EXPERIMENT LXV. 

Performed EXPERIMENT LXIV. again, but 

pulled downwards and backwards. Found that head 

became extended and eventually jammed. The occiput 

was pulled away from the anterior wall of the pelvis 

and the sinciput worked upwards. The plane of 

obstruction lay at a narrow angle with the plane of 

the base. 

EXPERIMENT LXVI./ 
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EXPERIME,.^i LXjTï , 

Arranged the extended a; ;terccming head on 

the top of the brim in the left oceipito -anterior 

position. Made pressure on the sinciput, or pulled 

on the traction rod downwards and forwards, in the 

mesial plane of the pelvis. Found, as descent took 

place, that sinciput moved downwards and forwards to 

behind the anterior wall, and the occiput rotated 

into the hollow behind. The sinciput was delivered 

in the axis of pressure. 

EXPERIMEAT LXVTI. 

Arranged flexed aftercoming head on the 

brim of the pelvis in the right oceipito- posterior 

position. Made pressure on the suirnit of the occiput 

downwards and forwards in the mesial planes of the 

head and the pelvis. Found that to pass the brim 

and to keep the axis of pressure in the mesial plane 

of the pelvis flexion had to be greater than in the 

oceipito- anterior. position. Under pressure the 

occiput moved downwards and forwards to a position 

behind and in contact with the anterior wall of the 

pelvis/ 
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pelvis, the head assuming the transverse position. 

After some difficulty as already described for the 

normal occipito -posterior position, the sinciput 

rotated to the hollow behind, and the head nearly 

assumed the antero- posterior position. The occiput 

was born in the direction of the axis of pressure. 

EXPERIMENT LXVIII. 

Rearranged EXPERIMEN . LXVIi. When the 

flexed head was in the cavity of the pelvis, traction 

on the rod attached to the head and in a direction 

downwards and forwards maintained flexion; pulled 

the occiput downwards and forwards to a position 

behind and it contact with the anterior wall; and, 

by dint of short quick pulls and sharp recoils, pro- 

duced long rotation of sinciput, and delivery of the 

axis of pressure (or traction) . 

EXPERIMENT LXIX. 

Arranged the head greatly extended in the 

right occipito- posterior position at the brim. Made 

pressure downwards and forwards in the sinciput, or 

pulled/ 
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pulled downwards and forwards on the traction rod in 

both instances between the mescal planes of the head 

and the pelvis. Found that sinciput moved downwards 

and forwards behind anterior wall of the pelvis, and 

occiput rotated into the hollow behind. The 

sinciput was deli el nd tri the direction of the axis 

of pressure or traction. 

EXPERIMENT LXX. 

During the process of rotation in occipito- 

anterior and posterior positions well-marked recoils 

were produced in the intervals of intermittent axis- 

Pressures. 

Found that e restitution of position 

occured. lainly by pressure of the region of the 

promontory on the appropriate lateral aspect of the 

head. Found that on drawing up the head to the 

brim from any part of the period of rota ".ion the 

original position could be restored except in a com- 

pletely long rotated occipito-posterior which was 

converted, on retraction to the brim into the right 

or left occipito- ~anterior position. Care was taken 

that the retraction was made in the axis of pressure. 

EXPERIMENT/ 
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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 displacement 

of the axis 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 trial in all the positions 

that the axis of pressure should lie as nearly as 

possible in the mesial plane of the head. A marked 

displacement of the axis of pressure outside the 

mesial plane of the head produces lateral obliquity 

during the passage of the head through the pelvic 

cavity. with well marked difficulty and delay. 

Found that even with axis of pressure lying 

strictly or apparently so in the mesial plane of the 

head Naegele ° s obliáuity was apt to develop at the 

brim. 

DETERMINATION/ 
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DETERMINATION OF ANGULAR DISTANCES 
FOR MODEL CANAL. 

EXPr,3-tI;viENT LYYT ï :C. 

Determined by trial in all the 

positions that the axis of pressure must lie as 

nearly as possible at an angle of 10 -15 degrees of 

are behind the supero- inferior plane of the pubis, 

assuming the latter to lie at right -angles to the 

plane of the brim. Within these limits rotation 

takes place most readily, and the presenting part 

keeping closely behind the anterior wail of t }e 

pelvis makes a straight journey in the direction of 

the axis of pressure from inlet to outlet. 

EXPERIMENT LXXI J. 

Determined by trial in all the 

positions that the cephalic Plana of engagement was 

the sub- occipi to - -. frontal. and the plane of rotation 

the ocoipito- frontal. The former makes an angle of 

20 -25 degrees of arc with the latter, and also with 

the plane of the base of the head. 

EXPERIMENT I,XXV. 

Determination/ 
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Determination of angular distances in left 

accipito- anterior position. 

At the brim the plane of the base of the 

head makes an angle with the plane of the brim of 

20 -25 degrees of arc, an angle of 50 -55 degrees of 

arc with the axis of pressure, and an angle of 65-70 

degrees of arc with the supero- inferior plane of the 

pubes, assuming 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 of 35-45 degrees of arc with the 

axis of pressure. 

EXPERIMENT LXXVI. 

Determination of angular distances 

in the flexed right- occipito- posterior position. 

At the brim the plane of the base of the 

head makes an angle of 40 -45 degrees of arc with the 

plane of the brim, an angle.bf 35-40 degrees with the 

axis of pressure, and an angle of 45-50 degrees of 

arc with the supero- inferior plane of the pubes, 

assuming the latter to lie at right angles to the 

Plane of the brim. 

EXPERIb4FNT LXXV? r . 

Determination/ 
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Determination of angular distances in the 

extended left- occiPito- anterior and right eccipito- 

posterior positions. 

Found that angle formed by the axis of 

pressure with the plane of the base amountec3. to 

120 -130 degrees of are. 

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

1. With a rigid rod actuating head. 
2. With af_lexible rod actuating head. 

For the next series cf experiments I 

attached a broad sheet of rubber to the brim poster. - 

iorly and laterally by one end, and by the ether to 

the region of the i.sch7.a.l tube? st.ties of the model 

canal, the arrangements being such that the rubber 

nearly reached the limit of its elasticity i ost,er- 

icrly at a level corresponding nearly te that of the 

lower End cf the third sacral vertelbra. The canal 

was than lubricated with glycerine. 

EXPERIMENT LX?!VIIT. 

Arranged head in L. O. A . flexed 

Position in brim. Made pressure downwards and for- 

wards eit an angle of 10 ° -15` of inclination tiori towards 

a perpond.icualr drawn to tha plane of the on i. 

Found hat occiput descended behind anterior 

wall of canal, that flexion increased up to nonent 

of/ 
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of rotation, that occiput began to press on rubber 

at beginning of rotation, that occiput rotated 

forwards and inwards and head was readil7 dalitTere1. 

EXPERIMENT LXXIx, 

Repeated EXPERIMENT LXXVIII. with 

hed in R.O.P. flexed position. 

Found that long rotation occurred during 

descent, the occiput pressing on rubber sheet 

before rotation began, and performing its transit 

through the plane of the widest diameters before 

true rotation began. 

EXPERIENT LXXX. 

Repeated EXPERIMENT LXXIX. with 

head extended. 

Found that sinciput rotated forwards and 

inwards and that it made contact with the rubber 

shut during its descent, before and during short 

rotation. 

EXPERIMENT LXXXI, 

Repeated EXPERIMENT LXXVIII. but 

made/ 
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mede pressure at right angles to the plane of the 

brim. 

Found that the results of EXPERIMENT 

LXXVIII were repeated, but under greater pressure 

and with more delay. 

EX t ER_T,,.¿; Vm j,XvXTI 

Repeated EXPERIMENT LXXXI. with head in 

R.O.P. flexed position. 

Found that occiput did not make its 

transit until it pressed deeply on rubber -sheet, 

that long rotation occurred slowly with great 

difficulty, the rubber sheet being excessively strain- 

ed. 

EXPERIMENT LXXXIII. 

Repeated exp riment 82 with head extended. 

Found that short rotation of sinciput 

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.O.A. flexed position in 

brim, and made pressure downwards and backwards, 
0 0 

at an angle of 16 - 15 before a perpendicular to 

y the plane of the brim. 

Found that occiput swung backwards through 

plane of widest diameters and struck rubber -sheet 

in L.O.P. position. Resistance became severe; head 

rotated into an entero- posterior position with 

occiput behind. Head then became much flexed, and 

travelled slowly forwards over the rubber -sheet which 

was strained to the limits of its elasticity. 

EXPERIMENT LXXXV. 

Repeated EXPERIMENT LXXXIV. with head in 

R.O.P. position and flexed. 

Found that, as head was pressed on to the 

rubber sheet, it rotated slowly and with great 

difficulty into an antero- posterior position with 

occiput posterior; that flexion then became extreme 

so that back of head became opposed to the tense 

rubber- sheet; and that when this happened occiput 

moved/ 



moved forwards 

let in a state 

pressure which 

backwards, and 

rupture. 

62. 

over the rubber sheet towards the out - 

of extreme flexion, under severe 

was still maintained downwards and 

on a rubber sheet on the point of 

EXPERZMIT: I"XX:9'1- 

Repeated EXPERIMENT LXXXV. with head ex- 

tended. Found that sinciput moved backwards across 

the plane of widest diameters, and struck rubber - 

sheet with the head nearly in the R.O.A. position, 

that under severe rressure sinciput rotated back- 

wards and inwards, and on extension becoming more 

severe moved slowly forwards towards the outlet. 

Found in EXPERIMENTS LXXVIII- LXXXVI. that, 

if rubber -sheet were so tightened that further 

distension became impossible, a deadlock cccurred, 

the head neither rotating nor moving in a linear 

direction over the rubber -sheet; more especially in 

those experiments in which pressure was made at 

right angles to, or inclined backwards towards the 

plane of the brim. 

For 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 

with rUbber-sfcet attached 
was used (CF. Jones 1906) 
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EXPFRIMENT LXXXVII. 

Inserted head ' in L.O.A. flexed 

posit ion into canal and made pressure downwards and 

forwards through leather rod and repoated EXPERIMENT. 

with pressure at right angles to plane of brim. 

Found that under pressure ro.d bent forwards 

In direction of outlet; that the processes of descent. 

internal rotation, and extension at outlet occurred 

as in preceding experiments without appreciable 

difference. 

EXPERIMENT LXXXVIII. 

Repeated preceding EXPERIMENT 

with head deeply in outlet, and made pressure down- 

wards and backwards. 

Found that leather rod bent forwards as in 

last experiment; and that dur3_ng extrusion at out- 

let sinciput dipped heavily, thus showing that the 

direction of a force through a solid body cannot 
be 

altered by bending the body. 

EXPERIMENT LXXXIX. 

Repeated EXPERIMENT LXXXVIII, 
making 

Pressure/ 
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pressure downwards and backwards. 

Found that leather rod bent forwards as 

before but occiput travelled backwards and became 

persistent occipi.to- posterior. 

EXPE'RIiklENT XC . 

Arranged head in brim in R. O. P. flexed 

position. Made pressure through leather rod, first 

at right angles to brim and secondly downwards and 

forwards. 

Found that rod bent forwards, long rotation 

occurred with delivery as in EXPERIMENT LXX:'CVI_I. 

EXPERIMENT XCI. 

Repeated EXPERIMENT XC. making pressure 

downwards and backwards. 

Found that, leather :nod bent forwards; that 

short-rotation occurred; that the subsevent move- 

ment forwards of occiput to outlet 1ra facilitated 

by the bending of the rod which aicared moro readily 

of the development of extreme flexion; but that the 

pressure downwards and backwards on the rubber -sheet 

was not diminished. 

TXPERIMENT/ 
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EXPERIMENT XCII. 

Repeated EXPERIMENTS LXXXVII. and ZU. 

with head. extend ,... 

Pound that the mechanisms were not affected 

by the substitution of a flexible for a rigid rod, 

excepting that, when forehead was posterior at out- 

let, the flexibility of the leather rod made the 

movement of .extension more easy. 

EXPERIMENT/ 
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I. EXPERIMENT WITH morn BREECR 
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 x the manner oi the head, and were 

shaped as far as possible according to nature. The 

shoulders had a bisaeromialdiaan.eter of 120 mm. a 

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

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

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

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

breech had a transverse diameter of 102 mm. and an 

antero- posterior diameter of 70 mm. The ball -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. 

EXPERIidENT XCIII. 

Lowered breech in left sacro- anter- 

ior position on to stretched rubber -sheet, in such a 

. way that posterior hip made contact with the rubber. 

Directed pressure downwards and forwards. 

Pound that rotation took place into a 

transverse position during advance; that breech 

then/ 
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then continued to advance without ru7'ther rotation. 

EXPERIMENT XCIV. 

Lowered breech in left sacro- 

anterior position on to stretched rubber -sheet in 

such a way that whole breech made contact with the 

rubber. Directed pressure downwards and forwards. 

Found that no roation took place during 

advance which was made obliquely to the left . 

EXPERIidiENT XCV. 

Lowered breech in left sacro- 

anterior position on to stretched rubber -sheet in 

such e way that anterior hip made contact with the 

rubber. Directed pressure downwards and forwards. 

Found that rotation took place into an 

autero- posterior Position during advance; 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 Position during retreat; that 

breech then continued to retreat without further 

rotation. 

FXPFHIMENT XLVII. 

Lowered breech in left sacro- 

anterior positron on to 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 place during 

retreat, Which was made obliquely towards the rij:ht. 

EXPFRIYFVT XCvIII. 

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 

continued/ 
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continued to retreat without further rotation. 

F X PE.'.'.I hi"N T X C I X. 

Lowered breech in right sacro- 

posterior position on to stretched rubber -sheet, in 

such a way that posterior hip made contact with 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. 

EXPEßILT*'NT 

Lowered breech in right sacro-poster- 

ior position onto stretched rubber -sheet in such a 

way that both hips made contact with the rubber. 

Directed pressure downwards and forwards. 

Found that no rotation took place during 

advance; that breech moved obliquely towards the 

left. 

EXPEktIbIENT CI. 

Lowered breech in right sacro- poster- 

for position onto the stretched rubber- sheet, 
in 

such/ 
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such a way that anterior hip made contact 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- 

posterior position onto the stretched rubber -sheet, 

in such a way that posterior hip made contact with 

rubber. Directed pressure downwards and backwards. 

Found that rotation took place into an 

aptero- posterior position during retreat; that 

breech then continued to retreat without further 

rotation. 

EXPERIMENT CIII. 

Lowered breech in the right sacro- 

posterior positión on to the stretched rubber- sheet, 

in such a way that both hips made contact with the 

rubber. Directed pressure downwards and backwards. 

Found that no rotation took place during 

retreat; that the breech retreated obliquely 

towards/ 
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towards the right. 

EXPERIMENT CIV. 

Lowered breech in right sacro- poster- 

ior position onto the stretched rubber -sheet, in 

such a way that a t =,ri.or hip marie contact with the 

rubber. Directed pressure downwards and backwards. 

Found that rotation took place into a 

transverse position during retreat; that breech 

then continued to retreat without further, rotation. 

B. ON RELAXED RUBBER -SHEET. 

EXPERIMENT CY. 

Lowered breech in left sacro-anter- 

ior position onto relaxed rubber- sheet, in such a 

way that posterior hip made contact with the rubber. 

Directed pros,5u 'e downwards and forwards. 

Found that rotation took place into an 

antero- posterior position during advance; that 

breech then continued to advance without farther 

rotation. 

EXPERIMENT CVI. 

Lowered/ 
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Lowered breech in left sacro-anterior 

position onto relaxed rubber- sheet, in such a way 

that both hips made contact with the 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. 

FXPERIMENT CVII. 

Lowered breech in left sacro- 

anterior position onto the relaxed rubber -sheet, in 

such a way that the anterior hip- made contact with 

the rubber. Directed pressure downwards and for- 

wards. 

Found that rotation took place into an 

antero- posterior position during advance; that 

breech then continued to advance without further 

rotation. 

EXPERIMENT CVIII. 

Lowered breech in left sacro- 

anterior position onto the relaxed rubber -sheet, 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 

breech then continued to retreat without further 

rotation. 

FXPERIì+iEIvT CIX. 

Lowered head in left sacro -anterior 

position onto the relaxed rubber -sheet in auch a 

way that both hips made contact with the rubber. 

Directed pressure downwards and backwards. 

Found that rotation took place into an 

antero -- posterior position during retreat; that 

breech then continued to retreat without further 

rotation. 

EXPEßI}dErIT CX. 

Lowered breech in left sacro- anterior 

position onto the relaxed 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 an 

antero -posterior position during retreat; 
that 

breech 
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breech then continued to retreat, without further 

rotation. 

EXPERIMENT CXI. 

Lowered breech in right sacro- posterior 

position onto the relaxed rubber- sheet, in such a 

way that posterior hip made contact 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 CXII. 

Lowered breech in right sacro -posterior 

position onto the relaxed rubber- sheet, in such a 

way that both hips made contact with the rubber. 

DireOt.ed 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. 

EXPI'RIPZENT CXIII. 

Lowered/ 
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Lowered breech in right sacro-posterior 

position onto the relaxed rubber- sheet, in such a 

way that anterior hip made contact, 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 CXIV. 

Lowered breech in right sacro- 

posterior position onto the relaxed rubber- sheet, in 

such a way that posterior hip made contact with the 

rubber. Directed pressure downwards and backwards. 

Found that rotation took place into an 

antero- posterior position during retreat; that 

breech then continued to retreat without, further 

rotation. 

EXPKìIMEIdT CXV. 

Lowered breech in the right sacro- 

posterior position onto the relaxed rubber- sheet, in 

such a way that both hips made contact with the 

rubber. Directed pressure downwards and backwards. 

Found that rotation took place into an 

antero- posterior position during retreat; 
that 

brAAoh/ 
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breech then continued to retreat without further 

rotation. 

EXPERIMENT CXVI. 

Lowered breech in right sacro- 

posterior position ponto the relaxed 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 an 

antern-- posterior position during retreat; that 

breech then continued to retreat, without further 

rotation. 

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

For EXPERIMENTS CXVII ° o CXXXV a curved 

bar, well greased, was arranged in a position to 

represent the anterior wall of the pelvis, above the 

free anterior margin of the rubber -sheet. 

EXPERIMENT GXVII. 

Lowered breech in left sacrr- 

anterior position onto the rubber -sheet 
in such a 

way/ 



77. 

way that posterior hip made contact with the rubber. 

Directed pressure downwards and forwards. 

Found that in the absence of opeeial pre- 

cautions, no rotation took place without distension 

of the rubber, that the distension produced by the 

breech was more acute than that produced by the head, 

that rotation took place into an antero- posterior 

position during descent; that the breech then 

continued to descend without further rotation; that 

breech did not move away from anterior bar. Pressure 

had to be more severe behind the anterior bar than on 

the free rubber-sheet. 

EXPERIMENT CXVIII. 

Lowered breech in left sacro- 

anterior position onto the rubber- sheet, in such a 

way that both hips made contact with the rubber. 

Directed pressure downwards and forwards. 

Found that rotation took place into an 

antera- posterior position during descent; that 

breech then continued to descend without further 

rotation; that breech did not move away from anterior- 

bar. 

EXPERIMENT CXIX. 

Lowered/ 
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Lowered breech in left sacro-anterior 

p ̂ sit ß,m onto the rubber-sheet, in wac}1 a way that 

ant?r:i r hip made contact with the rubber. 

Directed pressure downwards and forwards. 

Found t,bat, rotation took place Into an 

antero-posterior position during descent; that 

breech then continued to descend Without further 

rotatien, 
, 

that breech did not moue away from 

anterior bar. 

EXPERIMENT OX'. 

Lowered breech :in left sacro -anterior 

position on to the rubber-sheet, in such a way that 

posterior hip made contact with the rubber. Directed 

presssul-_, downwards anuj. backwards. 

Found that rotation took place into an 

antero- posterior pns:ttion during descent; that 

breech then continued to descend without further 

rotation; that breech always moved away from anterior 

bar. 

EXPERIMENT CXXI. 

Lowered breech in left sacro- anterior 

position on to the rubber- sheet, 1n such a way that 

both/ 
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both hips made contact with the rubber. Directed 

pressure downwards and backwards. 

Found that rotation tcx, k place into an 

antero- posterirr position during descent; that 

breech then continued to descend without further 

rotation; that breech always moved away fron anterior 

bar. 

EXPERIiY4ENT CX::rI. 

Lowered breech in left sacro- 

anterior position en to the rubber -sheet, in such a 

way that anterior hip made contact with the rubbr. 

Directed pressure downwards and backwards. 

Found that rotation tock place into an 

antero- posterior position during descent; that breech 

than continued to descend without further rotation; 

that breech always moved away from anterior bar. 

EXPERIMENT CXXII_i. 

Lowered breech in left sacro - 

anterior position on to a very rigidi rubber- sheet, in 

such a way that posterior hip ,made contact with the 

rubber. Directed pressure downwards and forwards 

behind anterior bar, so as to distend rubber as little 

as pòssible. 

Found/ 
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Found that rotation took place into a 

transverse position behind anterior bar, that breech 

then descended without further rotation. 

EXPERIMENT CXXIV. 

Lowered breech in right sacro- 

posterior position on to the rubber- sheet, in such 

a way that posterior hip made contact with the 

rubber. Directed pressure downwards and forwards. 

Found that, in the absence of specialprecau- 

tions, no rotation took place w.thout distension 

of the rubber, that the distension produced by the 

breech was more acute than that produced by the 

head; that rotation took place into an ' 
antero- 

posterior position during descent; that breech then 

continued to descend without further rotation; that 

breech did not move away from anterior bar. Pressure 

had to be more severe behind the anterior bar than 

on the free perinlum. 

EXPERIiaNT CY" `t. 

Lowered breech in right sacro- 

posterior position on to the rubbr-sheet, in such a 

way that both hips made contact with the rubber. 

Directed/ 
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Directed pressure downwards and forwards. 

Found that rotation took place into an 

antero- postori t r pos ti on during d. ascent; that breach 

thon continued to descend without further rotation; 

that breach did not move away from ant,rior bar. 

EXPERIMENT (';XXVI. 

Lnwenecl breach in right sac/to- 

posterior position on to the rubber- sheet, in such 

Way that ante3rior hip ;made contact with the rubber. 

Directed pressure downwards and forwards. 

Found that rotation took place into an 

antero- posterior position during descent; that breech 

then continued to descend without further rotation; 

that breech did not moth, away from anterior bar. 

EXPERIMENT t' ° Y V T r. 

Lowrld br(3ch in right sacro- 

posterior position onto the rubber- sheet,, in such a 

way that posterior hip made contact with the rubber. 

Directed pressure downwards and backwards. 

Found that rotation took plane into an 

antcro- posterior position during descent; that breech 

then/ 
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that breech moved away from anterior bar. 

EXPERIMENT C XXVITT. 

Lowered breech in right sacro- 

posterior position on to t }le rubber- sheet, in such a 

way that both hips made contact with the rubber. 

Directed pressure downwards and backwards. 

Found that rotation took place; into an 

antero- posterior position during descent; that breech 

then continued to descend without further rotation; 

that breech moved away from anterior bar. 

EXPERIMENT C XXIX . 

Lowered breech in right sacro- 

posterior position on to the rubber- sheet, in such a 

way that anterior hip madecontact with the rubber. 

Directed pressure downwards and backwards. 

Found that rotation took place into an 

antero- posterior position during descent; that breech 

than continued to descend without further rotation; 

that breech moved away from anterior. bar. 

EXPERIMENT CXXX. 

bowa,rP,d / 
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Lo*ered breech in right sacro_ posterior 

position on to s. very rigid rubber- sheet, in such a 

way that posterior }zip made contact with the rubber. 

Directed pressure downwards and forwards, so as to 

distend rubber -sheet as little if possible. 

Found that breech rotfiteci_ into tranisVerse 

position behind anterior bar; that breech then 

continued to descend without further rotation. 

EXPERIMENTS XCIII. to CXXX. were repeated, one by 

one, with the shoulders and with the aftercoming 

shoulders. and were found. to be equally true for 

both of them as for the breech. It is not necessary, 

therefore, to repeat the description of each 

exper, invent in writing. Shoulders should be read for 

breech, left dorso- anterior, right dorso -posterior, 

and also these definitions preceded by the epithet 

aftercoming, for left sacro- anterior and right sacro- 

posterior respectively. 

D. IN MODEL, CANAL. 

The model pelvic canal was used in EXPERIMENTS 

CXXXI. to CXLIU. . 

EXPERIMENT CXXXI. 

Lowered/ 
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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 arc behind the 

plane of the pubis. 

Found that shoulders entered and passed brim 

best when nearly in transverse position, and with 

axis of pressure nearly in menial plane of pelvis; 

that in the cavity of the pelvis the shoulders 

jammed in a nearly transverse position, owing main- 

ly to them not fitting behind the curved anterior 

wall; that enough space then existed between the 

shoulders 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 position, that the 

direction of rotation was fixed by the relative 

areas of contact of the two shoulders with the 

pelvic wall, that shoulder passing forwards which 

was in contact posts rìor17 with lateral pelvic 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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Repeated EXPERIMENT CXXXI. but made 

pressure downwards and backwards. 

Found that rotation took place into an 

antero- posterior position, in the same direction of 

rotation as in EXPERIMENT CXXXI. that during descent 

the shoulders moved away from the anterior wall of 

the pelvis. 

EXPERIMENT CXXXII . 

Lowered shoulders into the model 

pelvis in the right dorso -posterior position. 

Directed pressure at an angle of about 15 degrees of 

arc behind the plane of the anterior wall. 

Found that as in EXPERIMENT CXXXI. rotation 

took place during descent into an ant'ero- posterior 

posit1 n; that the stages and conditions ,of the 

descent were similar to those of EXPERIMENT CXXXI. 

EXPERIMENT ÇY7XTv. 

Repeated EXPERIMENT CXXXIII, but 

ma.d.e pressure downwards and backwards. 

Found that rotation took place into an 

antero- posterior position, under the same conditions 

and limit ations RS in EXPERIMENT CXXXIII. but that 

shoulders/ 
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shoulders during dHficf?nt Inoved away from anterior 

pelvic wall. 

EXPERIMENT 07771. 

Lowered afterconing shoulders into 

model pelvis in left dorso -anterior position. and 

made pressure at about an angle of 15 degrees of arc 

behind the plane of the anterior wail. 

Found that rotation took Place into an 

entero -posterior position under the same conditions 

and limit tticns as in EXPERIMENT OXXXI. 

EXPERIMENT CX.XXjII, 

Repeated EXPERIMENT OXXXV. but 

directed pressure downwards and backwards. 

Found that rotation took place into an 

antero- posterior position, but that shoulders moved 

away from anterior wall during descent. 
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EXPERIMENT CXXXVII. 

Lowered aftercoming shoulders in right 

dorso -posterior position into model pelvis, and made 

pressure at an angle of about 15 degrees of arc 

behind the plane of the anterior pelvic wall. 

Found that rotation took place into an 

antero- Posterior position under the same conditions 

and limitations as in EXPERIMENT CXXXI , 

EXPERIMENT CXXXVIII. 

Repeated EXPERIMENT CXXXVII, but made 

pressure downwards and backwards. 

Found that rctaation took place into an 

antero- posterior position under the same conditions 

and limitations as in EXPERIMENT CXXXI, but that dur- 

ing 4escent shoulders moved away from anterior pelvic 

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; tlie same 

with pressure directed downwards and backwards; and 

right sacro- posterior with pressure directed down - 

wards and forwards; the same with pressure directed 

downwards and backwards. 

Pound that in every case rotation took 

place towards an antero- posterior position, the 

direct ion of rotation being determined by areas of 

contact of the two hips with the lateral pelvic pal's, 

the hip in contact by its posterior surface with the 

pelvic wall moving forwards; that rotation in every 

case was a true spinning about an axis which did not 

make a transit inside the pelvis; that the breech 

as designed was rather small so that rotation was 

never complete, but ended as soon as the hips ceased 

to t)uch the lateral walls. 



MISCELLANEOUS EXPERIMENTS. 

a. EXPERIMENTAL MANUAL ROTATION of MODEL 

HEAD IN 000IPITO- POSTERIOR POSITION IN 

MODEL CANAL. 

EXPERIMENT CXLIII. 

Experimental rotation of flexed head in 

right occipito -posterior position :into right occipito 

anterior position, when at the outlet and non -rotated. 

Raised up the head a little, applied 

pressure backwards and upwards and in the direction 

of rotation to the antero- lateral aspect of sinciput. 

Made pressure downwards and forwards through rod 

attached to occiput. Sinciput passed upwards and 

backwards along left lateral wail of pelvis until 

the suboccipito bregmatic diameter of the head en- 

gaged the brim in the right occipito -anterior possitio2! 

the occiput having been ssii . ütaneously driven for- 

wards under pressure to behind the anterior wall of 

the pelvis. Pressure being maintained, descent be- 

gan in the right occipito anterior position which 

changed to the antero- posterior position under the 

sacral 
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sacral promor:tcry, if pressure was still maintained 

with the fingers on tie sinciput; and at the outlet, 

if such pressure was earlier removed. The descent 

of the head to its old position was immediate, if 

axis pressure continued. 

EXPERIMENT C XL I V. 

Experimental rotation of extended head in right 

oceipïto- posterior position into right occipito -- 

?nterior p" i t ion , w1zen at the outlet and either 

non -rotated or mal -rotate.... 

Flexion of the head 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 outlet. 

Raised up the head a little, applied 

pressure baekwar .s, upwards and in the direction of 

rotation to the antero -lateral aspect of the sinci- 

put. Made pressure downwards and forwards through 

rod attached to occiput. Found that the restraint 

of sinciput caused a transference of axis pressure 

from it to the occiput. Sinciput passed bac:cwards 

along the left lateral wall of the pelvis low down, 

wh: lW 
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while occiput under the direction of the axis 
pressure moved forwards high up to behind the anterior 

wall of the pelvis, until the position was nearly 

antero- posterior. Descent then began, occiput movini 

downwards more rapidly than sinciput, and flexion 

taking place at the outlet. 

B. EXPERIMENTS WITH MODEL HEAD 

ON A SHEET OF GLASS. 

EXPERIMENT CvLV. 

A. sheet of glass was taken. it tas well 

x eased. Lowered head on to the glass and made 

pressure downwards and forwards through left half of 

occiput., which alone made contact with the glass. 

The head advanced and rotated from left to right. 

EXPERIMENT C vLVÿ . 

Repeated last experiment, but made pressure. 

downwards and forwards .mesìally to the head, the 

lateral i- lves of the occiput resting equally on the 

Mass. The head advanced, but no rotation occurred. 

EXPERI?`rIENT C XLVI I. 



EXPER.IU.E'NT 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. 

Experiments CXLVIII. -CLIV. were made for 

the purpose of showing the nature of hydrostatic 

pressure in relation to rotation. 

EXPERIMENT C:LLVIIi o 

A bullock's bladder was partly filled with 

water and then sealed. It was of such a size that 

it could only pass 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 bladcer completely filled the 

model pelvis in all horizontal planes; that no 

rotation/ 
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rotation occurred during descent; that instead of 

rotation deformation too place as required by the 

narrowing of the outlet. 

EXPERIMENT OXLIX. 

The bladder was filled completely, sealed, 

and then forced through the model pelvis by pressure 

downwards. 

Found that the bladder completely filled 

the model pelvis in all horizontal planes; that no 

rotation took place during descent; that instead of 

rotation deformation was produced as required by the 

narrowing of the outlet. 

EXPERIMENT Cl. 

A. piece of wood was taken, of sufficient 

length to overlap the lat- ral walls of the outlet of 

the model pelvis,'when admitted in the oblique 

position at the inlet. It was attached to a vertical 

rod in such a way as to be able to rotate freely in 

the middle of the distended bag. The vertical rod 

passed through the neck of the bladder which was 

sealed after being filled with water as completely 

as the arrangements allowed. Pressure was made 

downwards/ 
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downwards and forwards through the rod, the bladder 

having been partly inserted into the pelvis with the 

horizontal rod in an oblique position. 

Found that during descent the bladder did 

not rotate, but became impressed by the narrowing 

lateral walls of the pelvis until the ends of the 

horizontal rod came into contact with 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 

earlier part of rotation the portions of bladder 

caught by the ends of the horizontal rod were pulled 

in the direction of rotation, until the tension 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 r L I . . 

The preceding experiment was repeated with 

a horizontal piece of wood short enough to escape 

contact with the lateral walls, when passed through 

the model pelvis in the oblique position. Made 

pressure downwards and forwards. 

F etuld/ 
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Found that horizontal piece did not rotate 

during descent; that it maintained its oblique 

position; that the associated deformation of the 

bladder by the lateral walls of the pelvis had no 

visible effect on the position of the horizontal 

niece. 

EXPERIMENT CLII. 

Arranged the rubber- sheet under tension 

and in a horizontal position. Filled the, bladder 

with water and sealed it. Lowered the bladder on 

to the rubber, and made pressure downwards and for- 

wards through the bladder. 

Found that the-lower surface of the blade..er 

adapted itself to the rubber- sheet; that it was im- 

possible to arr'inge the resistance to be applied 

more to one part of the lower surface of the bladder 

than another; that advance occurred without any forth 

of rotation 

EXPERIMENT CLIls. 

Repeated preceding experiment, but arranged 

that bladder should be markedly distended, and that 

its horizontal section should be elliptical. Pressed 

bladder,/ 
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bladder downwards and forwards on to the rubber-sheet 

so that the posterior half of its surface made con - 

tact with the rubber. 

Found that sufficient deformation occurred 

to eguaU s: -3 the resistance on the lower surface of 

the bladder; that during advance no rotation occurred. 

EXPERIMENT CLIN. 

Repeated preceding experiment with a 

horizontal bar arranged across the anterior edge of 

the rubber sheet. Made pressure downwards and for- 

wards. 

Found that bladder advanced over the rubber 

without rotation until it came into contact with the 

horizontal bar; that under continued pressure it 

distended the rubber, became deformed to a more 

circular shape, and escaped forwards non -rotated under 

the horizontal bar. 

APPETIDIX B/ 
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APPEND I X B. 

TABLES A TO E. 

ANGULAR MEASUREMENTS FROM FROZEN SECTIONS. 
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APPENDIX B. 

TAB -EE S ATOEL 

ANGULAR MEASUREMENTS FROM FROZEN SECTIONS. 

Appendix_ B. contains tables of angular 

measurements derived from frozen sections, grouped 

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

nant., first stage, second stage, third stage and 

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

though far from complete, for the sake of comparison. 

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 st sacral 

vertebra, the Fair -line" joining the promontory 

with the apex of the sacrum, a line joining the 

upper and lower borders of the symphysis pubis, the 

posterior surface of the pubis from the anterior 

end of the obstetric conjugate downwards, the upper 

surface of the first sacral body, the pelvic floor 

in the first and second stages, and in the second 

stage the anterior and posterior vaginal walls. 

The level of the upper border of the 

symphysis phis was obtained by dropping a perpen- 

dicular on to the posterior bony wall. 



T
A
B
L
E
 
A
.
 

N
O
N
-
P
R
T
(
}
N
A
N
T
 

A
N
G
L
E
 
W
I
T
H
 

C
O
N
J
U
G
A
T
E
 

>
4 

a fx.1 

1
,
U
m
b
a
r
 

1
3
3
 

S
a
c
r
a
l
 

1
0
1
 

A
i
r
-
l
i
n
e
 

8
1
 

P
u
b
i
c
 

9
2
 

P
o
s
t
 -
p
u
b
i
c
 

9
1
 

F
i
r
s
t
 
s
a
c
r
a
l
 

1
8
0
 

b
o
d
y
 

76 

6
7
 

100 

943 

1
4
9
 

L
e
v
e
l
 

o
f
 

P
u
b
i
s
.
 



T
A
B
L
E
 
B
.
 

B
E
F
O
R
E
 

L
A
B
O
U
R
.
 

P
4
 

A
 i
V
 G
L
E
 
W
I
T
H
 

C
O
N
J
U
G
A
T
E
 

P
1
 

H
 

P
A
 

N
 

a
 
o
 

o
 

r
x
4
 

a
 

L
u
m
b
a
r
 

S
a
c
r
a
l
 

A
i
r
 -
l
i
n
e
 

P
u
b
i
c
 

P
o
s
t
 -
p
u
b
i
c
 

F
i
r
s
t
 
s
a
c
r
a
l
 
b
o
d
y
 

1
5
2
 

1
4
6
 

1
4
3
 

1
5
9
 

1
0
4
 

1
1
5
 

1
0
0
 

9
0
 

7
6
 

7
0
 

7
5
 

7
4
 

1
0
3
 

9
3
 

9
2
 

9
0
 

1
1
0
 

1
1
5
 

3
6
 

8
9
 

1
6
3
 

1
6
6
 

1
6
e
 

1
5
2
 

1
4
9
 

J
û
 

6
8
 

1
0
3
 

1
0
3
 

1
4
8
 

1
4
9
 

1
4
4
 

1
0
9
 

1
1
3
 

7
3
 

7
4
 

9
2
 

9
9
 

9
7
 

1
1
3
 

1
5
9
 

1
8
0
 

L
e
v
e
l
 

o
f
 

P
u
b
i
s
.
 

o
n
t
r
a
c
t
e
d
 
o
o
n
j
u
g
a
t
e
.
 

o 
o 

o
 

o
 



T
A
B
L
E
 
C
.
 

F
I
R
S
T
 

S
T
A
G
E
 

A
N
G
L
E
 
W
i
 T
H
 

C
O
N
J
U
G
A
T
E
 

t o 
o 

M
 

r
_
-
 

N
 

M
 

x 
Fz7 

A
ll 

n 
ta 

t-1 
t 

E
-1 

Z
 

14 
a 

-. 
t
i
 

H
 

o 
a 

H
 

t
-
1
 

f
l
,
 

;
,
-
-
4
 

r
-
 

',s-- 
Fxi 

o 
x 

w
 

.}. 
U

] 
+

 a 
L
u
m
b
a
r
 

S
a
c
r
a
l
 

A
i
r
 -
l
i
n
e
 

P
u
b
i
c
 

P
o
s
t
 -
p
u
b
i
c
 

F
i
r
s
t
 
s
a
c
r
a
l
 

b
o
d
y
.
 

F
l
o
o
r
 

1
4
2
 

1
0
3
 

7
8
 

1
0
0
 

9
1
 

3
2
 

6
8
 

8
2
 

6
7
 

3
7
 

1
0
7
 

9
3
 

1
1
1
 

9
4
 

1
0
6
 

9
5
 

1
1
6
 

1
6
6
 

1
7
4
 

1
7
6
 

1
5
3
 

1
3
 

1
0
 

6
 

150 

91 

7
3
 

9
3
 

1
0
6
 

1
7
2
 

1
7
 

8
4
 

7
7
 

7
8
 

8
8
 

1
4
8
 

9
9
 

7
5
 

9
9
 

1
0
2
 

1
6
5
 

1
2
4
 

1
0
7
 

8
2
 

97 

103 

174 

20 

114 

Ici 

93 

93 

178 

12 

133 

117 

90 

95 

109 

165 

89 

87 

9
9
 

L
e
v
e
l
 

c
I
o
 

if-O
H

 

of' 
M
P
r
 

P
u
b
i
s
.
 

á 
W
 

+
C
o
n
t
r
u
a
t
$
d
 
p
e
l
v
i
s
 

o 
o 

0E
-4 - 

or-I T
5 

ttsot 
m

 al o 
F
-
t
4
4
 c
z
 o
 
o
 

Fi .ci 
o F-s trx.o 

z3 
bo C

l
z
s
 

P
t
r
+
)
 

b 
0
 

m
 ri 

ó+
3 H

 
.-i ct o 

F4.m
 ro 

o 
000+

) 
H
 
A
a
 
O
F
i
 

x
)
 

,
0
1
1
0
r
-
I
 
c
4
 

T
1
 m
 

s 
:a 

co 
:J ri 

Z
a
 
r
-
i
 

1-4 
C

d 

1
8
1
 

8
1
 

7
2
 

1
1
8
 

1
1
9
 

1
4
8
 



T
A
B
L
E
 
D
.
 

, . 
, 

Q
M

 A
ar 

A
N
G
L
E
 
W
I
T
H
 

C
O
N
J
U
G
A
T
E
 

f a i P
.:V

 

m
 

N
 

z .
4
 

i-i 
w

 

., 

M
. 

E
-i 

°
 
3
 

p 
;n 

: 
:=

l 

W
 t4 
m
 

F
-1. 

W
 

Ñ
 

. l, r
 

a: 
P

l J 
P

40 
!-i 

2: 
Pi 

i~ 

c.- 

á
 

Z
 

4
-
;
 

:=
J 

! 
1x 

:-'1 
..- 

.s: 
1Y

+
 

m
 
á
 

m
 

<
q 

H
 

x 

L
u
m
b
a
r
 

S
a
c
r
a
l
 

A
i
r
-
l
i
n
e
 

P
u
b
i
c
 

P
o
s
t
-
p
n
'
c
a
;
.
c
 

F
i
r
s
t
 
s
a
c
r
a
l
 

b
o
l
y
 

A
n
t
 .
v
a
g
.
w
a
l
i
 

P
o
s
t
 .
v
a
g
.
w
a
l
l
 

F
l
o
o
r
 

1
4
9
 

1
1
3
 

7
9
 

1
0
5
 

1
1
1
 

1
5
1
 

1
1
2
 

8
7
 

8
 

9
0
 

9
8
 

9
8
 

1
4
0
 

1
0
0
 

8
3
 

2
2
 

1
2
7
 

1
2
4
 

8
5
 

9
0
 

1
0
3
 

1
8
0
 

1
0
4
 

9
9
 

1
9
 

1
2
5
 

?
,
r
 

2
1
8
 

9
8
 

1
0
4
 

3
0
 

1
0
5
 

8
2
 

9
2
 

9
1
 

1
6
7
 

1
0
2
 

8
6
 

3
0
 

1
3
4
 

1
2
3
 

8
7
 

98 

9
8
 

1
7
2
 

1
0
3
 

9
1
 

1
9
 

1
3
2
 

1
0
0
 

7
7
 

95 

9
8
 

1
8
0
 

9
0
 

9
6
 

2
0
 

1
3
0
 

1
1
1
 

8
1
 

951 

9
1
 

1
8
9
 

9
4
 

9
5
 

1
2
 

L
e
v
e
l
 

o f 
Pub Í. fi 

. 

o
 
o 

f4:3 
cr 

G
)4-i 

:, 
>

:i+
1.` 

° 
o
 u: 

1;i:11 
u: 

4,/,-, 
>

, 
12.4,-. *' d 
^ú,0o 

m
 
o
 

Fi:a 
ii +

Z
 A

 01^ 
04-i r3,fir p 
314 4 a 

ávç; 

Q
i
 

o 
f1>

, 
F

-4 
,Z

. c 
t 4-W

 ,s7 
C

Q
 

?s 
1~14-4 

ác-. 
.
I
.
.
 

1 rt 
o 

0 
C

S
 :) r1 

For-1+
3 

J r 
C

r 
1
 
0
 

I 
r-1 Z

 a 
>

 
:G

 o ri 
.fl 

f-+
 ..-1÷

3 
o r>

 
C

d 

á 

1
 
:
:
 

1--4 
J 

o al ° -1 
,0 F

-44-44-=
 

...,i-3.1)4-1:G
 

w
 

1 -i 
0 

o.i 
F

i ri;->
 

U
 . _d 
á 



T
A
B
L
E
 
E
 

T
H
I
R
D
 
A
N
D
 
P
O
S
T
-
P
R
R
T
T
T
A
i
.
 

A
N
G
L
E
 
W
I
T
H
 

C
O
N
J
U
G
A
T
E
 

C
 

41; 
6? 
E
+
 

E
) 

C
r: 

L
u
m
b
a
r
 

S
a
c
r
a
l
 

A
i
r
 -
l
i
n
e
 

P
u
b
i
c
 

P
o
s
t
-
 1
[
)
u
O
i
c
 

F
i
r
s
t
 
s
a
c
r
a
l
 
b
o
c
T
y
 

8
6
 

74 

111 

8
8
 

7
3
 

8
2
 

8
2
 

173 

9
4
 

147 

1
:
1
2
 

97 

93 

9
3
 

1
6
3
 

1
1
.
3
 

7
9
 

9
9
 

100 

177 

146 

1
1
2
 

9
6
 

öC
 

8
8
 

179 

L
e
v
e
l
 

o
f
 

P
u
b
i
s
.
 

n
ë
n
t
r
a
c
t
e
d
 
c
o
n
j
u
g
a
t
e
 

+
 

K
y
l
i
T
i
o
t
i
c
 

C
3
 

t
 

n
o
t
 
m
e
s
i
a
l
 



SUMMARY. 

SECTION I. 



1. 

S U M M A R Y . 

SECTION I. 

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 variable. 

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 segments, the ischio -pubic ramus, 

the ischial tuberosity and the great 

sacro- sciatic 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 plane passing 

through the ischial spines. The upper 

part belongs properly to the end of 

pregnancy or the first stage; the lower 

is usually concerned in the principal 

event of the second stage. 

41 



2. 

4. The upper portion is enclosed by a bony and 

ligamentous framework whose components 

are able to influence the mechanism of 

normal labour, and which is under maternal 

control to a limited, and as yet undefined 

degree. 

5. The upper portion is commonly regarded as being 

nearly cylindrical. The view yields to 

analysis, and a canal is xxelosed whose 

variations from cylindricity are appreci- 

able, and have every appearance of bear- 

ing on the mechanism. 

6. The most important matters are the normal 

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. 

7. The axis of the superior portion is a straight 

line to the bottom of the cavity. It 

does not necessarily coincide with the 

axis of the pelvis, and neither the one 

nor/ 



3. 

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 = 111=3 mm., and O 

116.5 mm. 

9. The muscles and other soft parts reduce the size 

of the pelvic diameters. But these parts 

are able to be effaced under pressure, to 

an irreducible minimum of probably 6 mm. 

10. The attitude 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 pelvic 

canal. 

sECTIÇn II. 

11. The uterus acts as a constrictor and retractor, 

and not as a contractor and detrusor. 

12. The abdominal powers are mainly constrictive. 

13/ 
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13. 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. 

14. The head and the body of the child cannot be 

regarded as plastic fluids or as plastic 

solids. 

15. When they are deformed, there is a limit to the 

capacity for deformation. 

16. When the head, and in a lesser degree the body, 

are deformed they behave as elastic 

solids. 

17. In consequence, though the pressure is of the 

hydrostatic type, in transmission through 

the fetus it becomes a shearing stress. 

18. The uterus is fastened near its lower pole to 

the pelvis, and is able to move angularly 

on its attachments. 

19. The axis of pressure is the central longitud- 

inal line of the uterine cavity. It 

represents the sum of all the pressures, 

aril it cuts the surface of the presenting 

part at a point which is known as the 

centre/ 
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centre of pressure. 

20. As the pressure of the uterus and of the 

abdominal system is developed at the 

lower pole of the uterus, the pressure has 

a direction which is primarily variable 

and finally determinate. 

21. The generally accepted opinion that uterine and 

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. 

22. 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. 

23. No method has yet been evolved of accurately 

determining the direction of uterine 

pressure during a 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. 

24. 

25/ 
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25. This is the more necessary because the centre 

of pressure lies excentric within the 

head after flexion or extension has been 

produced, and because the evidence points 

to an inequality of the mesial and 

transverse diameters of the head before 

internal rotation occurs, the form of 

the head derived from measurements made 

after birth being unsatisfactory as a 

criterion of the form prior to the 

occurrence of internal rotation. 

26. Once engagement is complete, the direction of 

uterine pressure is remarkably constant 

during a uterine contraction. 

27. The constancy of direction has an important 

influence on the mechanism of labour. 

28. Experimentally the best mechanical results are 

obtained when pressure is inclined at an 

angle of 10 -15° behind or before the axis 

of the brim. 

29. 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. 

30/ 
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7. 

The coincidence of the axis of pressure with 

the axis of descent still accurs so that 

there is no loss of power. 

31. The ultimate determinants of the direction of 

the axis of pressure are probably the 

inclination 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 

chief effector being the uterus pulling 

against its attachments during contrac- 

tions. 

32. The average diameters of the fetal head prior to 

internal rotation appear to be 0.F. 12 cm, 

S.O.B. 9-5 cm., Bi -P. 9.25 cm., Bi -T. 

7-5 cm. , and the diameters of the smallest 

average full -time head 0.F. 10.5 cm., 

S.0.B. 8-5 cm., Bi -P. 8'7 cm., Bi -T.. 7.5 

cm. 

SECTION In. 

33. Flexion denotes a process whereby the 

presenting part is adapted to the pelvic 

canal. 



8. 

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

35. There are three movements of flexion. The 

breech shows one only, the shoulders 

possess two, while the head has all 

three. 

36. The first movement is the approximation of the 

chin to the sternum. 

37. 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. 

38. The first movement is a rotation of the head 

about a horizontal axis within the head. 

39. The second movement is manifested by a dipping 

of the occiput towards the centre of the 

canal. 

40. The second movement is chiefly a phenomenon of 

the second stage when it tends to become 

fixed in the lower part of the superior 

portion of the pelvic canal. 

41. The second movement consists of a rotation or 

sliding of the whole head around the 

summit of the trunk and about a horizon- 

tal axis which is situated somewhere with' 

in/ 
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within the body (trunk) of the child. 

42. Third movement of flexion is the moulding of 

observers. 

43. Moulding is divided into absolute and compensa- 

tory deformation. 

44. 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. 

45. 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. 

46. 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. 

47. The intrinsic factors for the production of 

cephalic flexion are (1) the ability of 

the head to rotate about an internal 

horizontal axis, (2) the capacity of 

the head to revolve about an external 

horizontal/ 
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horizontal axis, (3) the submissiveness 

of the head to compensatory deformation. 

48. 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 

canal, 

49. The extrinsic factors for the production of 

cephalic flexion in labour are (1) the 

position of the centre of pressure 

relative to the presenting part, (2) 

the excentric position, within the 

canal, of the opening in the partially 

dilated cervix and vagina, (3) the 

total resistances of the soft parts of 

the canai, (4) the total resistances of 

the bones and ligaments of the pelvis, 

(5) the influence of adaptive '.oulding in 

modifying the distribution of pressure 

over the presenting part and in favour- 

ing the production of a delayed second 

movement of flexion. 

50/ 
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50. As long as the axis of pressure truly centres 

the plane of the greatest circumference 

of the head and this plane is parallel 

to the plane of the girdle of resistance; 

there can be no movement of flexion or 

extension. The difficulty may eventua]1, 

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 flexion 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 

is evacuated from the canal up to an 

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 

little 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 and 

may be so 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 head. 

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 another. 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 head, but approaches whichever mar -, 

gin of the plane is lower within the 

canal. 

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

resistances is always curved. 

56/ 
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56,. A curved surface is better adapted to overcome 

a 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. 

57. The more the head dips the more the centre of 

pressure inclines towards the margin and 

within definite limits the more effective 

it becomes, 

58. The curvature of the surface of contact is 

therefore in itself favourable to the 

production of flexion. 

59. The axis of pressure in seeking the menial 

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. 

60. The girdle of resistance lies anteriorly 

excentric within the canal. In conse- 

quence¡ 
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consequence that portion of the head con- 

taining 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. 

61. In the occipitó- posterior positions, when the 

frons is not presenting, the delay in the 

occurrence of flexion is due to the 

primary want of coincidence of the centre 

of pressure with the area of the girdle. 

The occiput contains the centre of pres- 

sure and lies over the resistances: the 

sinciput lies over the area of the girdle 

but does not contain the centre of pres- 

sure. 

62. 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 rapidity of dilation of the soft parts and 

the previous size of the girdle in the 

vagina are subsidiary factors. 

64/ 
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64. The concentric resistance of the soft parts acts 

as LAI'S has described, but the effective- 

ness in the intervals of the pains is 

doubtful. 

65. The hones and ligaments of the pelvis play an 

important part in the production of 

flexion. by.the convergence of the antere- 

and postero-lateral walls of the pelvis. 

66. The pelvic influence is rendered possible be- 

cause the sub-occipito-frontal diameter 

is usually engaged in the cavity and the 

oceipito-frontal diameter is mechanically 

effective; the lattMZ diameter being 

longer than either the transverse or the 

oblique diameter of the outlet. 

67. When the sub-occipito-bregmatie diameter is 

truly engaged in the cavity of the pelvis 

the mechanically effective diameter is 

approximately the occipito-bregmatic. 

This diameter is probably seldom longer 

than the transverse or the oblique dia- 

meter of the outlet. 

68. As a rule the bones and ligaments help to 

mould the head. 

69/ 
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69. Moulding effects a comparatively slight change 

in the diameters of the head and is more 

concerned with the production of interna. 

rotation. 

70. The measurement of the diameters of the head 

imtediately after birth is no safe 

criterion of the form and dimensions of 

the head before rotation occurs and still 

more before the entry of the head into 

the pelvis. 

71. Extension when it occurs in the cavity cf the 

pelvis has the same factors as flexion 

and similar but reversed movements. 

72. A misdirection of uterine pressure tends to- 

wards extension of the head. 

73. With the aftercoming head traction at right 

angles to, or downwards and forwards 

from the brim maintains flexion. Traction 

downwards and backwards causes extension 

and impaction. 

74. A uniform force acts best at an angle of 35Q 

of incidence, and flexion should be pro - 

duced to an extent sufficient to give 

this angle of inclination, 

75/ 
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75. In labour, however, greater or lesser angles 

of incidence are frei±uently inferred. 

It is then probable that circumstances 

render a less efficient action of the 

pressure necessary, or as it were 

sufferable, in order that some other 

difficulty may be overcome. 

76. The shoulders exhibit two movements of flexion - 

the second and the third. 

77. The lateral walls of the pelvis exercise a 

powerful influence on the shoulders. 

78. The centre of pressure probably lies very near 

the mesial plane of the shoulders and 

nearer their anterior (pelvic) than 

their posterior aspect. 

79. The shoulders, as a rule, descend simultaneous- 

ly into the cavity of the pelvis. 

80. Moulding causes an apparent earlier descent of 

the anterior shoulder. 

81. Measurement of the reduction of the transverse 

diameter of the shoulders by flexion 

should be made between the humeral 

tuberosities. 

82/ 
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82. The breech has only the third movement of 

flexion; otherwise it resembles the 

shoulders. 

SECTION IV. 

83. It is necessary to differentiate two forms of 

anterior or posterior obliquity. 

84, In the one form the base of the fetal skull 

(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 

obliquity is present. 

85. In the other form the base of the skull may or 

may not be synclitic, but the moulding of 

the head (the shoulders or the breech) is 

such as to give rise on palpation or on 

section to an appearance of lateral 

obliquity. An apparent lateral obliquity 

is present. 

86. Thus NA.EGEL 'S':or LITZMANNeS obliquity may be 

either true or apparent, or it may be 

both apparent and true. 

87/ 



19. 

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 

skull are such that lateral tilting of 

the base of the skull is inevitable. 

The form and position of the head within the 

pelvic canal, in the dead as well as in 

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. 

89. A normal inclination downwards and forwards of 

the direction of uterine pressure which 

my premises demand if not at the brim 

in many lnbours, at any rate in the 

majority after engagement is completed, 

implies a slight degree of true LITZ- 

MANN'S obliquity during descent. 

88tl 

90/ 
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90. After moulding has begun to appear the true 

LITZMANW 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. 

91. The transverse mode of entry to the pelvis is 

probably normal, the oblique position 

being assumed as engagement is completed]. 

92. Though there is one region of the pelvic canal 

within which internal rotation usually 

happens, the movement may occur at a 

higher or a lower level. 

93. 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. 

94. Internal rotation may arise within the cavity 

of the bony and ligamentous pelvis 

(pelvic rotation). 

95/ 
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95, Rotation may be due entirely to the pelvic 

floor (perineal rotation). 

96. Rotation may be partly pelvic and partly 

perineal. 

97. Rotation may be produced by the interaction of 

the pelvic floor and the pubic arch 

(pubic arch rotation). 

98. There may be no suitable resistance or adequate 

force when internal rotation necessarily 

fails to occur, 

99. Movement downwards, upwards, forwards, or back- 

wards of the fetal part to be rotated is 

necessary for the production of internal 

rotation. 

100. The factors of greatest moment for internal 

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. 

c. The coefficient of frictional resistance 

d. The rotative planes of the canal. 

101. There are other less important factors. 

102/ 
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102. The optimal conditions for internal rotation 

are;- 

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

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

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

d. An excentricity of the centre of 
pressure on the fetal part, pro- 
portional directly to the quantity 
of the coefficient of frictional 
resistance. 

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

f. Appropriately directed and adequate 

thrusts from the rotative por ions', 
of tie canal, the irection of the 
thrusts depending on the inclina- 
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- 

matie/ 
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bregmatic is not the diameter of engage- 

ment prior to internal rotation. 

104. In most labours the sub -occipito- frontal is 

then the diameter of engagement. This 

diameter is longer than the sub- occipito- 

bregmatic. 

105. The diameter of engagement is not necessarily 

also the diameter of the head concerned in 

the production of rotation. 

106. The plane of rotation in the pelvic canal is 

obliquely inclined to the plane of engage- 

ment. 

107. Hence, while the sub- occipito- frontal diameter 

is in the plane of engagement, the 

occipito- frontal lies in the plane of 

rotation. 

108. 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- occipito- bregmatic diameter 

is truly engaged in the pelvis is the head 

able to escape pelvic rotation. 

110. The rotative plane is then nearly the occipito- 

bregmatic which usually is shorter than a 

of the diameters of the pelvic outlet. 

109. 
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111. In the well -flexed oecipito -posterior positions 

the head undergoes pelvic rotation. 

Though the sub-occipito-bregmatic 

diameter is truly engaged the oecipito 

frontal diameter lies in the plane of 

rotation, owing to the excessive 

obliquity of the pelvic rotative plane 

in these positions. 

112. In primiparae the sub -occipito- frontal dia- 

meter is engaged, the occipito- frontal 

is rotated, and the rotation is pelvic 

113. In pluriparae the sub -oecipito- bregmatic dia - 

meter is engaged, the oecipito -breg- 

matie is rotated, and the rotation is 

mainly or entirely perineal or pubic. 

114. In multiparae the sub -occipito- frontal dia- 

meter is engaged, the occipito- frontal 

is rotated, and the rotation is pelvic. 

115. Small and soft heads react as do normal heads 

in pluriparae. 

116. Large and disproportionate heads react as do 

normal heads in pluriparae, provided 

that the concentric resistances equal- 

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). 

117. The local cause of pelvic rotation is the form 

size of the lower part of the.superior 

portion of the pelvic canal, and more 

particularly the sacro- sciatic ligaments 

and the ischio -pubic ramus. The former 

operate especially to produce internal 

rotation, 

118. Perineal rotation may arise on a rigid or a. 

relaxed pelvic floor. 

119. On a rigid floor the rotative noment 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 consequence low, and 

as the coefficient of frictional resistance 

is generally high, the production of rotatio 

may be difficult. 

120. On a relaxed floor rotative moments are de- 

veloped on opposite poles of the head. The 

poles 



26. 

poles are normally unequally distant 

from the centre of pressure, and that 

pole which is the more removed from the 

centre of pressure receives the more 

effective rotative thrust which is able 

to overcome the thrust develcred at the 

other pole, should the latter thrust 

take a contrary direction to the former. 

121. In pubic arch rotation the factors are inter- 

action of the floor and one ramus, the 

oval form of the head, cindits excentric 

position relative to the canal. 

122. Pelvic rotation is the commonest event. 

Perineal rotation occurs less often. 

Both are combined in a small section of 

the occinito- anterior positions. In the 

well-flexed occipi.to- posterior positions 

a pure pelvic rotation is hardly 

possible because the much elongated 

occiput strikes the floor early. 

123. When the head is concerned the direction of 

rotation is nearly as important as the 

occurrence of rotation itself, 

124/ 
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124. The direction of internal rotation is ultimate- 

ly determined by the direction of 

uterine and abdominal pressure. 

125. When the axis of pressure is inclined down- 

wards and forwards to the brim, rotation 

of the presenting part is invariably 

forwards and inwards, 

126. When the axis of pressure is inclined downwards 

and backwards, rotation of the presenting 

part is invariably backwards and inwards. 

127. When the axis of pressure is directed at right 

angles to the brim, several things may 

happen under pelvic rotation. In the 

occipito- anterior positions rotation 

forwards and inwards, in the occipito- 

posterior positions rotation backwards 

and inwards. In both positions im- 

paction may occur,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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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, as the 

rotative moments are not so effective as 

they are when pressure is inclined to the 

brim. 

129. When pressure is directed at right angles to 

the brim there is a liability to a per- 

sistance of, or a regressic., tempo- 

rary or permanent, to the transverse 

position of the head. 

130. It is not strictly correct to speak of long 

rotation. One ought to refer to the 

transit of the occiput across the pelvic 

cavity. Rotation sets in only when the 

occirut reaches the anterior segment of 

the canal. But in practice the transit 

of the occiput and the rotation of the 

head are more or loss confluent and long 

rotation remains the more convenient 

expression. 

131. The shoulders undergo two rotations - cephali 

and pelvic (pelvic, perineal, or pubic). 

132/ 
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132. 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. 

133. In pelvic rotation the shoulders move from the 

nearly transverse position towards an 

antero- posterior position, so that the 

second rotation is a reversed movementl 

134. Internal rotation of the shoulders is most 

often pelvic in origin; its direction 

is controlled by the direction of 

sure. 

135. The shoulders always meet a relaxed floor. 

136. In perineal rotation most of the rotative force 

is developed against the posterior 

shoulder. 

137. In breech presentations pelvic rotation is un- 

likely to be more than partial. 

138. Partial pelvic rotation is possible owing to 

the slightly excentric position of the 

breech within the pelvic canal prior 

to internal rotation. 

139. Footlings and small breeches tend to rotate to 

the transverse position, large breeches1 

tend/ 
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tend to rotate towards an antero- poster- 

ior position. 

140. As their form is symmetrical the shoulders ande 

the breech may rotate (either way without 

harm. 

The shoulders and the breech are the analogues 

of the occipital segment of the flexed 

head. 

142. In general, when the general resistances, as 

determined by the size of the canal anc 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. 

143. 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 he-id. 

144. The conditions favourable to internal rotation 

of the fetal head 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 head 

and by the maintenance of its long -oval 

form.. When these provisions deteriorati 

internal rotation is most likely to fail.. 

SECTION VI. 

145. The mechanism of extension is due to three 

maternal factors - pressure, perineal 

and pubic resistances. 

The usual mechanism is a rotation of the fetal 

parts on the pubic arch. 

147. As the mechanism of extension proc.eds the 

fetal segments change their direction 

of motion, but the force which is applied 

to them cannot follow. 

148. Hence the force tends to be applied to more 

and more posterior parts of the fetal 

segment concerned in extension. 

149. The pelvic floor partly reflects and partly 

absorbs or dissipates this force. 

150. The amount of the latter component depends 

mainly on the direction of pressure. 

151. The length of the child's neck has an import- 

ant bearing on the mechanism of ex- 

tension. 

146. 

152/ 
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152. Usually the chin leaves the breast as the 

perineum leaves the forehead. 

153® Separation may occur earlier as when the 

mechanism of extension is exaggerated, 

The chin cannot remain in contact with 

the surface of the child above the 

manubrium sterni. 

The stemming of the nape on the sytnûhysis does 

nçt destroy the pivotal movement based 

on the pubis. 

1559 The main objection to the pivotal movement is 

the consequent bursting pressure which 

the perineum has to sustain. 

156. 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. 

157. The moulding of extension differs in several 

ways from the moulding of flexion. The 

compression and depression of the fore- 

head are less, the head is more greatly 

and more obliquely lengthened. 

154. 

158/ 
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158. In the occipito-posterior position the head 

usually born by an increase of the 

second and third movements of flexion. 

159. More rarely the head is delivered in the 

persistent occipito -posterior positioi 

by a movement which is not flexional. 

160. In face presentations there are usually no 

flexional movements in the cavity. 

161. In the mento- o terior position the head is 

born by extension; in the mento- 

anterior either by flexion or ex- 

tension. 

162. In forehead presentations the tendency lies 

towards movements of extension. 

The shoulders and the breech are mostly born 

by a pivotal movement. 

164. Usually the anterior shoulder appears first 

and the posterior is born first. 

165. In EDGAR'S mechanism both shoulders are born 

flexed; in RITGEN'S the posterior 

shoulder is sometimes flexed and some- 

times extended. 

163. 
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166. Extension of the posterior shoulder plus the 

pivotal movement is a danger to the 

perineum. 

167. In EDGAR'S mechanism the shoulders behave like 

the occipital segment of the head, in 

RITGEN'S like the whole head. 

168. With the head aftercoming experimental traction 

downwards and forwards to the brim 

tends to maintain flexion, downwards 

and backwards to produce extension. 

For pelvic extraction a method is described 

which aims to maintain flexion of the 

head and arms from the beginning of 

descent. 

170. Continuous pressure with the hand applied to 

the perineum is not an advantage. 

171. Forced flexion seems to be the best method of 

preserving the perineum. 

172. Pressure must be applied kinetically to the 

forehead to increase the third move- 

ment of flexion. 

173. The pressure must be momentary so as to avoid 

fixing the perineum to the head. 

169. 

174/ 
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174. The head is born greatly elongated, and the 

extension of the occipital region is 

N more vertical than oblique as it is 

in the ordinary mechanism, 

175. Under continuous forced flexion the change of 

direction which the head makes is 

about 40 ° -50° from the axis of the 

brim. 

176. The change of direction is momentary and occurs 

above the level of the distended 

pelvic floor. 

177. There is no pivotal movement, no bursting 

pressure and no lengthening and 

fixation of the perineum. 

178. It is impossible for the sub-accipito-breg- 

matic diameter to be engaged in the 

- vulva and the occipito-frontal in the 

commissure of the pubo- rectalis 

muscle. 

179. Extension in the ordinary sense is not allowed 

to occur until the forehead is born. 

180. The shoulders and the breech are delivered with 

advantage by a similar mechanism. 


