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RATIONALE OF THE ACTION OF WATER IN HEALTH. 43

taken mto UU"Si;iEl‘Htjﬂ;ﬁ, it may be E"‘au]]} conceived how contrac-
tions by cold and relaxations by warmth conveyed by water may
induce considerable fluctuations in the blood supply of the remainiug
vascular system. The effect of cold and hot baths upon the brain
has too often been noted to require to be cited in evidence of this
proposition.

The observations of Schiiller detailed above have been confirmed in
man by Dr. Vinaj, who utilized for this purpose a man who had lost a
portion of his eranium through a severe injury. Vinaj presented his
observations to the Fourth Italian Congress for Hydrology, held at
Florence on the 21st of November, 1892, stating that they entirely
corroborated the results obtained by Schiiller in animals.

From these simple explanations, it becomes clearly evident, that,
while the local influence of warmer or cooler blood upon the pial vessels
themselves may have a share in the opposite secondary effects referred
to, the hydraulie principle holds here also.

I have dwelt so fully npon this point hecause the explanations here
offered afford, as will be shown later, a clew to many obscure effects of
hydriatric procedures,

Inerease of Volume Shown by the Plethysmograph.—By his original
and interesting experiments with the plethysmograph, Winternitz *
has demonstrated the hydrostatic effect of hydriatrie applications. He
placed a man into an empty hip-bath tub, and covered him with a
woolen blanket, his left arm being introduced into the glass eylinder
of the instrument. The apparatus and manometer were filled with
water of the body temperature, and connecfed with the registering
apparatus. - After
the lapse of some
time the tub was
rapidly filled with
water at 50° F.
The cold water pro-
duced the usual ef-
fect upon the pulse
and respiration.
The curve produced
(as shown in Fig. 1)
was registered dur-
ing the whole time

with out il.ltEl'l'Ll. = Fie. 1.—Volume Curve of the Right Arm befors and after a Hip
P Bath of 50* ¥, (From Winternitz.)

tion. It showed an

even outline so long as the tub was empty. So soon as the water
AT = n (. & : - S
Die Hydrotherapie auf physiologischer und klinischer Grundlage, " 1890,



44 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

Was '[:mll'l_'t]. i:u, as shown at Ty the enrve ].m'“. ]It’l'IPi'II=1if!il.lEl.t'|}'. The
volume of the arm must, therefore, have increased, because the water
used must have been driven into the manometer. This effect continued
Nty ¥ seconds, but it did not reach the former
level. The expla-
nation of this re-
sult can be found
only in the local ex-
citation of the sen-
sory nerve endings
by the cold, and the
reflex effects thus
aroused in the vaso-
Fio. 2—Volume Curve of the Right Arm before and during a motors of the cu-
ﬁHLr:_F::nﬁi_th of 11 F. (From Winternitz.) Duration, two taneos YE‘.SSEIE-,
which produced con-
traction in the entire area exposed to the cold. The blood was
driven from this part, or an inerease by afflux to it was prevented.
Hence a large quantity of blood must have entered the remaining vas-
cular areas of the body, increasing their volume. Winternitz claims
that in the cold hip bath the vessels of the abdominal organs are
chiefly contracted, and that the blood driven from them fills other
parts of the body, including the arm.

In another observation on a man twenty years of age, the same ex-
periment was made with water at 110° F., with the result shown in
the eurve (Fig. 2).

This experiment confirmed those of Schiuller, who found a brief
contraction of the cutaneous vessels, followed by their dilatation,
evoked by the relaxing effect of the warm water. As a result, there
was an afflux of blood to the part, compensated by diminished blood
supply in other parts, which was demonstrated by increase in the

volume of the arm.

That there is no contradiction involved in the conclusions of Nau-
mann, Roehrig, and Schiiller will be demonstrated by the effects of
various procedures. Baths and other procedures without mechanical
excitation, when applied to large portions of the body, dm:bt]vsslact
chiefly by hydrostatic effect, while doueles, which 1mpinge on limited
portions, and are combined with mechanical effects, act chiefly by re-
flex influence. This demonstrates the great flexibility of water as a
remedial agent. e

Broop PrEssure.—An important result of thermic applications to
the periphery is obtained in their effect upon parts not directly in con-

v o il








































































68  THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

wrapped in a woollen ¢loth, and the “ fatigue curve ” of the right and left
middle finger taken. This experiment was repeated three times dur-
ing the day; out of eight *fatigue curves” thus obtained the follow-
ing are selected (Figs. 10 and 11). These curves indicate (the figures

Fiz. 10.—Normal Fatipue Curve, Fiz. 11.—Normal Fatigue Curve,
Left Hand. Right Hand,

given are here omitted) the extent of the work furnished by these
muscles. The middle finger of the right hand, contracting with the
greatest exertion until completely fatigned in order to raise a weight
of three kilograms every two seconds, was capable under normal con-
ditions of completing fifty contractions, corresponding to mechanieal
work of 5,139 kgm.; while after the cold bath the same muscle could
eomplete seventy-four contractions before it was fatigued, which cor-
responds to a mechanieal
work of 9,126 kgm. This
simple and exact experi-
ment demonstrates that the
cold bath produces a con-
siderable increase of the
working capacity of the
muscles.

The diagram indicates
that in the normal fatigue
curve (Fig. 12) there is a
Ia:'r:l.lin:tl. lowering of the lines,
each line showing the extent

of the contraction. A grad-

cer 12 _ Patirns Curve, Right Hand, after bath, B0°, : p :
Fia. 12. —Fatig B aal weakening of the muscles

for 15 e s




RATIONALE OF THE ACTION OF WATER IN HEAILTH. (i
i evident, at first followed by a rapid diminution ot -411-4-t-.;_:r1.1_. It
will be "ll:‘.‘l'l that the ‘fatigue curve” after the cold bath differs

decit

ledly from this normal curve, as 1t shows the eontinuation of mus-

|

ir,fl ) :“;;: E.., il |-
W

Fias 1% and 14, —=Fatigue Curves after Gradually Cooled Bath,

cular power for nearly one-half of the period, and its very gradual
diminution to the end.

The gradually cooled bath furnished an interesting * fatigue curve.”
The water had a tem-
perature of 96.5° F.
when the individual,
a student of medi-
cine, twenty - seven
years of age, entered
it after his * fatigue
curve” had been
noted. Five minutes
elapsed, when the
outflow was opened
and cold water was
admitted, until the
temperature of the

i m]h

water was 68° F., and Fro. 15 Fia 16 Fic. 17

the man felt 51]1_:"1”. Fras. 15, 16, and 17, —Effect of Gradoally Cooled Bath npon the
RIALT = - ] : Fatigua Curve. Fig 15 normal curve; Fig. 16, after active
KEHHHIIL ik L e work , Fig. 17, after active work and bath

emerging from the

bath the fatigue curve was again taken. The above diagrams rep-
resent the effect of this bath (Fig. 13 and 14).

The average result of several trials shows that the flexor of the left
middle finger, which before the bath was capable of making thirty-nine
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contractions, corresponding to 3,603 kgm. of work, yielded under the
same conditions after the gradually eooled bath (96° to 68) eighty-seven
contractions, equal to 9,349 kgm, of work. This plain enhancement of
working capacity is showed clearly also by the change in the form of
the * fatigue curve.” Before the bath the eurve 8 shows high contrac-
tion, which fell regularly and slowly toward the middle; slight fluc-
tuations in the rising capacity then ensues, indicating change in the
contracting capacity; then the latter sinks regularly but much more
slowly. After the bath the lines show a nearly even height for a
long period; then a slow lowering ensues, gradually ceasing. The
studies of Vinaj upon the eooled bath have shown that it increases the
tone of the vessels. The present experiment demonstrates how
powerfully the resistance to fatigue is enhanced in the muscles, and
that this effect depends upon she thermie as well as upon the mechani-
cal action of the procedure. So far as the former is concerned, cold
increases the muscular working capacity, while warmth, when not
combined with a mechanical effect, diminishes muscular power, as is

A

Fio. 18.—Normal Fatigue Fia, 19.—After Fig. 20, —After Wet
Curve. Labor. Sheet.

well known. When, however, warm procedures are combined with
mechanical effects, as in ablution, dounches, and rubbings, there en-
sues a distinct elevation of the museular capacity, which is always
less than that observed after cool and still less than that observed
after cold or alternating procedures. These (ffﬁ:{‘fs w:ll. be nun.-c.ﬂ
clearly delineated by diagrams when the rationale of douches 1s
reached. . . :
A complete separation of the purely thermic action from the

mechanieal is not reached by these experiments; 1t appears, however,


















































































THE PRACTICE OF HYDROTHERAFY. a7

Aside from their therapeutic effect, ablutions are most valuable as
introductory to other and more heroic hydriatric procedures, in acute as
well as in chronie disease, inasmuch as they furnish a elew to the reactive
power of the patient. If, for instance, the skin remains cool and pale
or becomes eyanotic after ablution and frietion, we are warned to pro-
ceed cautiously to morve intense procedures. In such cases only small por-
tions of the body should be attacked each day or twice a day, good friction
being added. Each day the surface receiving ablution should be enlarged.

This cautious proceeding enables me to assert that I have never
seen a patient too feeble to accept some form of hydrotherapy. The
reactive condition of the patient is by this gradually advancing method
disclosed in chronic diseases, the degree of heat retention is indicated,
and the physician is enabled to adapt his subsequent hydriatric pro-
cedures in accordance with observations thus made.

The rationale of the action of ablutions may be found in the peri-
pheral shock and subsequent stimulus, which are refreshing because

I'Ju“ HE

Fic. 21.—Fatigue Curve of Right Hand after a Cold Ablution. (See Normal Curve, Fig. 11.)

they are conveyed to the nerve centres, and in the dilatation of the
superficial vessels by the friction, which, according to Weyrich, in-
creases the evaporation from the skin fifty per cent. The latter Iimst
be of great value in fever, because, according to Leyden and others
retention of water is one of the chief elements in the febrile process. :

1Added to this effect, we have the dilatation of the superficial capil-
]alrlea, as evidenced by the rosy hue of the skin following ablution
with f1‘1:e_tmr{. We also have the deepening of the inspiration produced
by the unpinging of cold water upon successive parts, which im-
proves the circulation. If the heart's action is feeble ":'r'e may thus
enhance the tone in the peripheral yessels and fanilitarte its wm*]cl b;'

removing t]ie impediment to the flow of blood in the correspondingly
i

































108 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY

Lechnique of the Drip Sheet.—The temperature of th
nu.t be less than 70°. The patient at-andspin a foot or E:]fﬂ;:}?f;l}ﬂ
taining twelve inches of water at 100° I., to prevent chilling; a sheet
dipped in water at 75°—daily or less frequently reduced until i;'. reaches
60°—is placed dripping over his shoulders and back in the following
manner. The left upper border of the sheet is held by the left hand
while the right hand gathers the right border into folds. The shaa;z

Fie. 23, —Drip SBheet. Second position,

is now dipped iuto a bucket of water, from which it is taken dripping
and applied under the right axilla of the patient, as shown in Fig.
22. Pressing the sheet firmly to his side with the right arm (Fig.
23) the patient is directed to turn and thus envelop himself in the
wet sheet (Fig. 24). When the entire body is thus covered, the upper
border of the sheet is tucked in around the neck and the lower border
is wrapped around the legs. The attendant now makes rapid passes
over the sheet up and down the back, sides, and lower extremities
with the outstretched hand (Fig. 25), occasionally slapping the surface
to increase mechanical irritation. A basin of water from ten to fifteen
degrees below the temperature of the sheet water is poured over the
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-re?ase.ls and the muscular structures of the skin also to contract for a
b:nef time, and to dilate just as quickly and completely. 'l:hla frie-
tions made by the rapid to-and-fro passage and pressure of the flat
hand over separate portions of the sheet-covered body greatly enhance

Fig. 25, —=Drip 8heet, Friction,

the reactive dilatation of the cutaneous vessels. A large quantity of
blood is thus drawn from the interior to the general surface.

Physiological investigations having shown that two-thirds of the
entire blood quantum may find lodgement in the skin, the enormous
derivative effect of a good sheet bath becomes evident.

The repetition of the thermic irritation ineident to the renewed
pouring of cold water upon those parts of the body which have been
warmed by frietion of the attendant’s hands affords a renewal of all
these results, which in chronie cases produce tonie, and in acute cases
antifebrile effects of unmistakable value.

Interesting practical observations on the effect of the drip sheet
have been published by Drv. Storoscheff, of Moscow.* Examination
during the process showed more or less warming of the skin, which
gometimes was so pronounced as to eause vapor to rise from the sheet.

* Blitter fir klinische Hydrotherapie, Nos. 1 and 2, 1804,













114 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

be followed by good vesults, A dread of damp sheets is in the minds
of the lay people so intunately associated with rhewmatism and colds
that the iden of being placed into a wet pack ealls forth a shudder irll
the patient to whow it is novel, while, on the other hand, the hydro-
paths who are familiar with it abuse it by claiming innocuity and all
manner of eurative virtue for it.

The _J'H:.-Im.:‘grmﬂ of the wet pack is as follows: A large woollen
blanket is spread upon a bair or other mattress, most appropriately
placed (if a wire mattress is used a rubber sheet must intervene to
protect it from the moisture) upon a high four-legged cot, best located
in the middle of the room, so that the attendant may have ready aceess
to it from all directions. A large coarse linen sheet, well wrung out of
water of a temperature of irom 60° to 707, appropriate to t.he‘ca.'ie, 18

J. s "
il et e Wb e

Fig. 26 —Wet Pack in Readiness, Showing Wet Sheat and Blanket,

spread upon the blanket, which should be long enough to extend two
feet or more beyond the patient’s extremities, and so placed that its
left third hangs over the left edge of the cot (Fig. 26). The patient,
provided with a wet turban, now lies upon the cot with arms elevated
above his head, so that he oceupies the junction of the middle with
the right third of the sheet. The latter is now drawn across the body
from right to left; its upper portion is tucked along the left side of

e S







116 THE PRINCIPLES AND PRACTICE OF HYDROTHERAFPY.

method which restores tone to the cutaneous vessels that have been
relaxed by it. Either a half-bath, a sheet bath, or a cold ablution
will serve the end, and these are selected with regard to the need of
each separate case. In institutions, the circular bath and douche of
70° tc 80° afford a more pleasant because more rapid sequel to the wet
pack. The room in which the wet pack is administered should be well
ventilated until a short time before the patient is removed.

Rationale of the Wet Pack.—The first effect of contact with the
cold damp sheet is an irritation of the cutaneous nerves and vessels,
which induces contraction of the peripheral vessels, and which continues
until the individual’s power of reaction comes into play. This de-

Fio. 98 —Wet Pack, Second Stage.  Sheet earriad from left to right.

pends, as in all hydriatric procedures, upon the age and_cunmtmn of
the patient; old people and children do not react so reat]..l.[jr as a_.dults,
and a previous high temperature of the skin furthers rapid reaction, as
does also a vigorous normal condition. It should b-a.hnmﬁ:, in mind
that the wet pack differs from the pr&uedi:ng methods in an important
respect, There being no mechanical aid given by attenda.nt-?, as in thle
sheet bath or half-bath, reaction depends entirely upon the vital powers
of the patient. This fact distinguishes the wet p.a?k cumpletelljf frm:;
all other hydriatric procedures, and demands judicious recognition o
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For this reason it should not be re-

the patient’s reactive capacity.
trained by other

sorted to until the latter has been ascertained or

procedures.
As soon as the first * shock 7 1s over, which lasts from five to twenty

minutes, and sometimes produces shivering, the cutaneous vessels
begin to dilate; warm blood flows from the centre to the periphery, in
the effort the system makes to equalize the temperature between the
ckin and the sheet. When the body temperature is high, as in fevers,
there is no chilliness. The cooled blood is at first driven from the
surface to the subjacent structures, but very soon the warm blood from

Fia, 20. —Mode of Securing Blanket, rubber sheet being shown hanging over cot.

the interior takes its place, and dilatation of the eutaneous vessels is
the result. This continuous interchange of temperature, which occurs
easily and slowly in patients with normal temperature jgives rise to a
vaporization from the sheet which, in fever, furthers '!cisa of heat from
the skin. The latter is increased by radiation from the blanket, and b
t?m state of rest in which the patient is placed and the nﬂnsequen;‘. fa:-rma:,:
tion of a vapor which envelops the entire body. This continues as lon
as the sheet remains cool and just as long as the thermic irritation i§
renewed, more feebly each time, until the sheet is thoroughly warmed
Under more prolonged application of the wet pack (with which th;




s .
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author has had no u:-:]mrium-.u} Ziegelroth* has found the additional
effect of elimination of toxins, After detailing how the primary irri-
tation by cold arouses a reflex excitation of the respiratory and cardiae
centres, and how reaction ensues, producing a widening of the cutaneous
vascular area, he points out that the skin is so filled with blood and
heated by the latter that after an hour the sheet will steam on re-
moval. This hyper@emization of the skin should not be interrupted,
but the wet pack should continue three hours, The skin now excretes

o i i

= el

Fia, 30. —Wet Pack, Complete,

more actively, producing evaporization into and through the ‘dam‘p
sheet., The odor of the latter when removed often ll}em*s rtII?BtIIImn]'
to this enhanced excretion. The relief felt by most patients :élegelmth
aseribes, aside from the favorable influence upon the circulation, t-D tllxe
removal of toxins. Although this latter {"-la{ﬂl has not IEJEta.n suﬂ.‘i:ulent ¥
well demonstrated, the odor of the sheet is mtzhstautlat.w& gv%den.ue.
Tt has been specially observed in acute .1'he1:11uat151n. This e]zmhm?tlve
process is aided materially by the e:-;mtat}on of eellular Eﬂln‘ Il.ls qun,
induced by the pack. No better measure is open to the physician fgi
furthering intra-organic oxidation, for th.a combustion of ﬁfut‘ut:;m;sl:l o
transmutation of the products of regressive metamorphosis into s

= Dentsche Medizinal-Zeitung, July 5th, 1807

A







120 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY,

ous vessels and thus diminishes the amount of blood in the cerebral
vascular area. Moreover, the quiescent state of the patient, and the
removal of all those reflex influences which arise from the cutaneous
nerves and are conveyed to the brain in ordinary conditions, must con-
tribute to the calming effect of the wet pack.
The effect of the wet pack upon the museular system has received
careful ﬂttuntiqn from Vinaj and Maggiora.* After retaining the indi-

.

Fia. 31 .—Fatigue Curve of Left Hand, Fig. 82.—Fatigue Curve of Right Hand, after pack
after wet pack of two hours, and eold dip.

vidual in the wet pack two hours, the left middle finger was exposed
and its fatigne curve taken (Fig. 31). Immediately afterward he was
removed from the pack and dipped into a tub of cold water. Now the
“fatigue curve” of the right middle finger was taken (Fig. 32). These
were compared with the normal curve taken before the pack, which
was 1dentical with Figs. 1 and 2.

TABLE SHOWING MUSCULAR LIFTING-CAPACITY AFTER WET PACK.

Lerr Haxn. | RigaT HARD,
Curves, Conditions of Experiment. || G F | _
| Lifted, | Working Lifted, | Working
Height, Result. | Height. | Result.
Metres, Kem. | Metres, Hem.
(1) Fig. 81..... |Mter e 2.370 | 7.110 || =
{2} Fig. 32..... Aftar cold dip, . conumualll -rnioies e | | [ 11.520
.............. Mornall s s sl e BT 5.211
Mormal .ooeontindnn. o, Lt e A [ 1.680 5050

This table shows the enormous increase of lifting-capacity after the
wet pack followed by the usual cold bath, and it furnishes a partial
rationale for the tonie effect usually derived from this procedure. It
appears to the author that this * tonic effect ” is not due to the wet

#* Bliitter fiir klinische Hydrotherapie, 1892,
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same point on the left, is folded into a bandage of four layers. A piece
of flannel, eight by twenty-four inches, provided with a slit for each
ear, is also made ready. These bandages are Jitted by actual measure-
ment to the patient’s head, so that they may pass under the chin from
ear o ear. The linen compress bandage is now wrung ont of water at
60° and laid upon the middiz of
the dry flannel bandage. While
the wet bandage is placed under
the chin, the flannel bandage is
unrolled from the top of the
head and passed over the right
side of the head (the right ear
being made to protrude through
the slit), and then passed under
the chin to the left side, where
the left ear is also allowed to
protrude (the slit being made
longer than actually needed, to
insure perfect apposition of the
bandage and prevent pressure
on the ear). The entire band-
age is now firmly drawn over
the head and secured by pins
(Fig. 34). Two sets of bandages
are required—one being allowed
to dry while the other is in use.

In children and restless pa-
tients, additional security is af-
forded by a eircular turn around
the head, forming a bandage to
which the throat compress may

F1g. 34.—Throat Compress. be pinned. ]
The chest compress 18 pre-

pared by cutting three folds of old linen of a sufficient size to _ﬁt
the entire chest from the clavicles down to the umbilicus, with
slits in the region of the axillee, made by exact measure, sufficiently
deep” to' allow the upper edge of the compress to reach above the
clavicles and admit of the junction of the flaps thus formed on each
side, to cover the shoulders. Two such jackets, auﬂ‘ two pieces of
closely woven thin flannel of the same shape, ‘hut an inch w1derland
longer, should be provided and fitted to the Patxent, One of 1::]ma linen
compresses is rolled up and soaked in a basin of water at 60° F., and
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wrung out so that it remains quite damp without dripping. The flan-
nel is now spread out upon an even surface and the wet compress put
upon it, so that there remains an edge of flannel about an inch wide all
around. Both are rolled together half-way. While the patient is gen-
tly turned upon his left side (Fig. 35), with the precaution of not allow-
ing any exertion on his part, the compress is so placed upon the bed
that the rolled part lies in close proximity to the left side of the patient
and the lower edge of the left slit is under the left axilla. Now the

Fia. 35.—Application of Chest (ompress,

pat’u;nt is quietly turned upon his back, so as to release the rolled-u
portion. The latter is now unrolled, and both edges of the UDIII]_J!‘E‘;I;
are brought forward upon the front of the chest and are thus made tc:
euvfi.lup the latter snugly. The flannel cover, which has been allowed
to lie upon the bed during the application of the wet compress, is Im;nr
hfuug‘nt forward so as to cover the latter. Tt is secured by ﬁIw’u ‘-i"ifet‘.'
pm? in front and one pin upon each shoulder (Fig. 36). . RES
I‘!ua well-known oil-silk jacket may serve as a model for the shape
of this Wwet compress. It should be changed every half-hour unieis
the patient’s temperature is below 102.5° F. ; every hour un]}ess ﬂ
temperature is 99.5° F., when it should be discontinued. RBefore tl}:::
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change is undertaken the second compress is prepared in the same
manner as the first, care being taken that the water temperature shall
be 60° F. When it and its flannel covering are rolled up in readiness,
the first compress is removed and the second is applied. Thus a rota-
tion 1s kept up every half-hour or hour, as the case may require, night
and day, unless the patientisasleep. The water in the basin should be
renewed each time, and the compress rinsed off in another basin before
1t 18 rolled up for soaking, in order to insure thorough cleanliness aud

Fie. 38 —Chest Compress Complete.

prevent furuncles by furthering asepsis. Two sets of compresses are
required to admit of changing each. . A very prevalent error .!hl ,'.!“T_
mitted unwittingly by nurses in their :‘.[}.num-_u:iab]_n:: zeal for Lt&:ilﬁl
ness, viz., the covering of the compress with oiled silk or (}tl‘zﬁl‘ "-‘.ultt.ll
proof material. The latter would copvert the wet mnup:\mm: Ln:]l? r;
poultice—in surgery termed a wet dressing. Inuaumeh_:ih t]’f”llf'__m‘
aim of the wet compress is, first, Ht-'l.tlll.l_lﬂt!l:m- by the t!lm:nu_::{; uﬁmltlf.“t:lj:.
then hyperamia by reaction, and it is d“fﬂmd: 1l‘.r_; dl-ml.:::::\:.i: L:Tn “IL:]L-I-{II
by evaporation through the flannel, the 11:11I}a.1 nn;tj'-_. ¢ ; m.::,d s
defeat the object. Unless nurses have 111&.{-._11 gpecially m::l { ].._. ¥ l.;_r
will surely use a waterproof cover, especially over an abdomina

chest compress.
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feet of garden hose with a wooden plug in one end makes an excellent
siphon. Such a bath I have now in use.” Dr. Haven says:
“My only desire is to extend the benefits of the bath to the masses,

Fig. 48, —Placing Patient into Cold Bath.

The patient in the erowded temement and in the country farmhouse
ean be shown by his physician in a moment how to obtain the benefits
of that health-giving fluid—ecold water.”

Technigue.—The cold frietion bath is administered as follows: The
patient receives a stimulant (alecholie, according to Brand; four ounces
hot strong coffee is now preferred by the author). He is undressed,
and a light napkin is applied to cover the sexual organs. His face is
now bathed with ice water, and, if too feeble to step into the bath,
he is lifted into it by two assistants (Fig. 43). A useful method of
lifting is obtained by placing the patient on a cheap strong hammock,
from which the sticks have been removed. The ends are firmly twisted
and firmly held by two attendants, who are thus enabled to lift the
heaviest patient into the tub. The hammock is allowed to remain in
 the latter until the bath is finished. It is then again used, by twisting
the ends, to lift the patient out of the tub. Being held for a few
moments over the latter, all the water runs off. Tt is a good plan to
place the patient in the hammock upon a cot, the latter having
been covered by a blanket and linen sheet, in which he may be
wrapped for drying, and from which, if not asleep, he may be re-
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moved in ten minutes, dry, to the bed, where his shirt is replaced.
With the greatest gentleness and least fuss, he is lowered into the
water. He gasps and shudders a moment, or perhaps cries out.
But gentle reassurance by word and deed, a calm demeanor, devoid
of haste, and the absence of all actual force or argument to resist his
natural desire to escape from the seemingly heroie treatment, rarely
fail to quiet his apprehensions. Friends or relatives must be advised
to leave the room, as their presence would increase the anxiety of the
patient, and render him more resisting to injudicious and unavailing
explanations, If an air cushion has been suspended at the head of
the tub, it will afford a good resting-place for the patient’s head ;
a large water-cushion ring makes a comfortable support for his nates.
In the absence of a support for the head the nurse will hold it up with
the left hand, while with the right gentle friction or chafing will be
practised over successive parts of the body (Fig. 44). This may be done

Fig. 44.—Friction in Cold Full Bath.

perfectly by an assistant, who in private practice may be a member of
the family or a friend. Care should be taken t:'hai: every part of the body
(except the lower part of the abdomen) receives the benefit n::_tf}hese
frictions, which ave regavded as of supreme importance by t_ha originator
of this method, in preventing chilling, collapse, eyanosis, and heart
failure. The effect of this continuous gentle chafing is a suffused red-
ness, which is in marked contrast to the previons pallor of the surface,
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and demonstrates that the calibre of the superficial vessels is being con-
siderably enlarged. As friction is executed upon successive parts of
the body, we really manage to maintain a constant contraction and dila-
tation of the peripheral vessels, the former being accomplished by the
contact with the cold water in motion, the latter by the friction and its
attendant reaction. Complaints of chilliness must not be regarded as an
indication for removal of the patient from the bath, unless it be accom-
panied by decided chattering of the teeth; the former is voluntary and
may be emotional, the latter is usually involuntary. A small pulse, a
cyanotic or shrivelled condition of the hands, too, are regarded by the
inexperienced as a warning signal to remove the patient from the bath,
Lefore he has received its full effect. These symptoms may be due, it
should be remembered, to the local action of the cold upon the super-
ficial vessels, and need not be regarded as threatening unless the face

Fig, 45, —Wrapping Pavlent after Bath,

hemlmlea eyanotie. Often the finger mails become cyanotic when the
]::1Flcnt grasps the edge of the tub in his effort to hold himself while
shivering, Pressure against the edge of the tub prevents return of
venous blood. All these signs may therefore be fallacious. Cvanosis
of the face, however, is a manifestation which demands cessation of
the bath. Not being submerged, the face can be rendered cyanotie
only by actual enfeeblement of the heart action, a condition which 1*1
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THE DOUCHE.

douche, oscillating between 95° and 53°, doubles the capacity iff ‘Llu_*
muscles, Even douches of tepid water i'n]mm e the power of resisting

“

After Fatigue After Douche,
Fie. H.—Fatigue Curve after i g 4
‘i‘l‘arJI‘H Bath following Mus- Fie. 51.—Fatigue Curve before and after Warm
L'Illl"L.;' 'I-'-n;i|_{||.- Doche following Fatigue,

faticue in the muscles and increase the actual work which 1:1115{:1{:.5;
are capable of doing, while a tub bath of the same 1t’!]1]i'lll"1‘£1t..11]'_ff is
without decided effect. This is graphically shown by the * fatigue
curves” (Figs. 50
and 51).

A liot vain douele
adminis tered at
106° F. for ninety
seconds produces a
disagreeable sensa-
tion, to which the
patient soon be-
CONMESs :Ll‘#"l:lﬁtl]-]ll.[:'t:l;
t-]'H"I'E’ BlSLEeS A [':“.555
pronounced effect
upon the musecular
capacity than from
the fan douche,
probably because

g ; Normal, After Ten Minutes® After Douche.
the latter impinges MR

upon every part of

Fie. & —Fatigue Curve befors and after Cold Douche,
t]iﬂ- iJl.”.I.:!.I =LC0GeE=

sively, while the former strikes only the upper part of the body from
above. It is clear that the mechanical effect of the douche conipen-
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sates for the loss of muscular {"‘|_'||,|_|;]|:'.‘ .L]]-ﬂnur from warm- water ap-
S ;

plications. Thus far the experiments have shown only the enhance-

ment of muscular capacity. The effect of the douche upon muscles

Fig. 53.—Fatigue Curve of the Left Hand after a Rain Douche (Shower Bath), be F.,
under Pressure of twao it ||||:-.,-.'p'n|,'|'g':-i,

already fatigued has also been investigated by Vinay and Maggiora
in a later work.* 1In this series of observations the individual’s nor-
mal eurve was first taken. He was then subjected for five or ten
minutes to severe muscular exertion, after which the * fatigue curve”
was again registered. Now a douche was administered and the curve
was again noted.
How effective a cold
douche 18 for the
purpose of counter-
acting fatigue 1s
well shown by the
subjoined diagrams
(Figs. 52, 53, 54).
All these experi-
ments demonstrate
clearly the rationale
of the douche in
that the pressure
under which 1t 18
delivered adds a
powerful element which is absent in most other hydriatric procedures.
The diagrams Figs. 50 and 51 show the inefliciency of the warm
bath as a restorative, and the value of the douche for this purpose.

Fig. M.—Fatigue Curve of the Right Hand after Kain
Douche, 080 B,

* Blitter fiir klinische Hydrotherapie, June, 1883,
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482 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY,

to endure the pain. Treatment was suspended for three days, when a psychro-
phore was passed alternately every third day during the first week, and EVery
day during the second and third weeks. All sexual intercourse was interdicted ;
no stimulating drinks were allowed ; and the patient was put upon a diet con-
sisting of plain and easily digested food. At the end of three weeks a second
examination was made, and the result was so discouraging that the patient would
no longer submit to this method of treatment. The sound, psychrophore, and
potassium bromide were replaced by cold water through the rectum with the
prostatic cooler. The result was astonishing, At the end of the first week im-
provement had already set in. At the end of the fourth week I could pass a
sound without any difficulty. The emissions had ceased entirely. After six
weeks of treatment the patient was cured. Tt is now three years, and lhe has
never had a return of the trouble ; the genital organs are in perfect condition,

Twelve such histories are cited, affording an ample test for this
treatment. The results were uniform-
ly favorable in all cases which had been
traced.

I have not been so uniformly suc-
cessful, often finding it necessary to
resort to the perineal douche. By com-
bining these measures I have restored
several unpromising cases of this type.

Tee PrriNeEsaL DoucHE

(Fig. 64) is constructed by connect-
ing the hot and cold water supply
with an upright tube., The patient,
seated upon a box or stool supplied
with an opening through which the
perineum is exposed, receives the as-
cending stream for from two to ten
minutes directly upon this part.
Thevapeutic Indications of the
Perineal Douche.—In hemorrhoids,

——

Fia. (4.—Perineal Douche. in which water at a temperature of
60°-75° is projected against protrud-

ing tumors, for antiphlogistic or astringent purposes, this douche is
useful if repeated several times daily and applied with moderate

pressure. . :
In impotence and prostatic hypertrophy the perineal douche is

exceedingly useful. Several cases referred to me by genito-urinary
specialists and treated by this method have afforded such satisfactory
results that I would commend it as a valuable auxiliary in treating

these unhappy individuals.
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HYDROTHERAPEUTIC APPARATUS FOR HOSPITALS. 365

contrivance controlled by stopcocks, the terminal m_ds and levers of
which issue through openings in the upper flat portion or slab of the
douche table, as may be seen in the diagram._ _The attendant, St?..l.ld'
ing behind this table, is protected against receiving the water recoiling
from the patient, and is perfectly free to regulate the ﬂntﬂm-:r accord-
ing to the prescription ordered in each case. An outflow pipe, con-
trolled by the stopeock, PR, regulates the pressure of the water,

Fia. 68, —Author's Douche Apparatus,

P H, Prescription holder, F. Ball, H J, Hot jet douche.

&, “Becond " elock. ¥, Gauge. H, Hot water for Scoteh douchs,
H, Hot water, T, Thermometar, O, Cold water for Scotch
I Toe water, R, Eain douchea. doneche,

0, Cold water, £, Circular douche, Hp, Hip bath,

P, Pressure regulator, .1, Cold jet donche. Sf, Steam donche,

which is plainly indicated upon the gange. This enables the attendant
to arrange any pressure required, either before the douche is adminis-
tered or while it is flowing upon the body, the range being from ten to
thirty-five pounds. The importance of this element in hydrotherapy
is repeatedly referred to in this work.

A thermometer, 7, is so arranged that its bulb, encased in an open-
work metal tube, lies within the mixer, whose outlet pipe leads to the
hose, and its npper portion, cased in metal also, shows throngh a mag-
nifying glass-tube cover the temperature of the water lowing upon the
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The fAoor of this compartment is slanting and covered “"“_3]' copper; i;he
edges of the latter are secured by being turned up two inches behind
the lower edge of the marble wall. Beams cut slf'mtulg lJTrl. the luw:ar
side to fit the watertight floor, and straight on the upper side, are laid
horizontally, so as to support a slatted foor, through which all the
water flows upon the copper beneath and thence to the sewer. ,

The perineal douche is obtained by leading a pipe connected with the
hot and cold water supply in the donche table to a point three feet frc:m
the latter, adjoining the hip tub. Over this is placed a box or Ejhﬂ.l!‘,
twenty-five inches high (Fig. 69), open at the lower end amll héﬁ"II:lg a
cireular opening to admit the perinenm at its upper extremity. I'he
stream emerging from below may thus
be made to strike the perineum under
any required degree of pressure and
at any required degree of temperature.

The water supply comes from a
reservoir (under the roof), to which
it is pumped by a steam engine. The
hot water is furnished from a drum
which is heated by steam coils. Both
cold and hot water flow through ap-
propriate pipes to the douche table;
and ice water, which is required in
summer, is furnished by a eocoling-ap-
paratus constructed as follows: In the
basement, occupied as a laundry, is
situated a box, seven by five feet and
four feet high, which has double walls
four inches apart. A manhole, two
and one-half feet square on top, ad-
mits of ice being thrown in. The box :
is lined with copper, so as to be water- Fic, 88, Parineal Douchs,
tight. At the bottom two boards,
two inches thick and one foot deep, are placed from one side to the
other. These have three semicirenlar notches, fitting three galvanized
iron eylinders, for which they form a support (Fig. 70). | '

The eylinders contain thirty gallons each and are connected with
each other by inch pipes. The first cylinder receives the water
supply from a two-inch main. The water entering this eylinder passes
to the second, thence at the opposite end to the third, from which it
issues into an inch pipe leading to the douche table in the room above.

Six inches above the level of the eylinders an inch opening exists,
which is connected with an outflow pipe connected with the sewer.
A separate pipe, supplied with a stopeock, should also lead from the
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Suulﬁght and flowers contribute to the cheerfulness of this room i

which the patient is prepared for water treatment (Fig. 72) : ﬁi‘tef] ’;111h
doucheur has turned on water at the prescribed t{=t|1yt-i-:L1.m'r., he tuucheg
:..Eue. bell, hj, which announces his readiness to receive the patient.
The latter is now to emerge from the box, which has been opened
by another attendant upon being informed by the bell. He drops

Fia. 7l.—Hot-Air Box—Open.

the warm sheet which has enveloped him and places himself before
the doucheur; after he has received his douche he comes forward, the
warm sheet is thrown over him, and he is carefully dried, standing or
sitting. He now retires to his dressing-room, makes his toilet, and
jmmediately goes forth into the fresh air. The latter is usually
insisted upon, although many patients eannot be rid of the idea of
“resting after the bath,” which they have derived from their experience
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Seiatica.—Dr. Otto Pospischl furnishes * a report of one hundred
and thirty-five more or less desperate cases of sciatica treated at Kal-
tenleutgeben during twenty-five years, of which only six per cent left
without being cured, fifty-seven per cent were completely restored to
health, and thirty-seven per cent were decidedly improved. He cites
a very interesting case which was much benefited by this treatment,
and which is here reproduced in abstract as an lustration of correct
hydrotherapy in a desperate case and as a guide to its management,

A——, aged 24 years, acquired a most severe and painful sciatica in the left leg
by sitting on cold wet stones, The spine bad become bent to the right and for-
ward, and could be straightened only with great difficulty and pain, He was
treated assiduously by various physicians without obtaining relief. He then ap-
plied for hydriatic treatment. The accompanying picture (z) shows the pa-

Fra. 73.—Sciatica,

tient at rest one week after beginning treatment. It was impossible to pho-
tograph him at first, because the pain was so intense that he could :‘mt 5l.;4md.
He was compelled to take morphine every night for f_nur wchs; 4!urn:|g which
time he had thirty baths, one-quarter to one-half hour in tlurlnt1ln:un, at 104° F., and
8 gm. salicylic acid daily without much effect. The acm.tm Dnerve was now
stretched under chloroform without permanent result. h His reactive -:nlm.cﬁy
being feeble, treatment was begun with ablutions at l:;'rﬂ_ﬁ F., rc:llu%ﬂﬂ gmdunr ¥
to 52°, in order to prepare the skin for the pidee de résistance of sciatica t].:mmp:.lu
the Scotch douche. But his reaction remained poor, until much colder water was

* Bliitter fiir klinische Hydrotherapie, 1881,
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