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Calorimetry.

rimeters above described are cumbersome, many are suit-
able for experiments on small animals only, and none of
them can be conveniently adapted to the clinical study
of fever in the hospital. = To obviate these disadvantages
D’ Arsonval attacked the problem of devising a calorim-
eter which should fulfil the following conditions:

“1. To be set up in any room in a hospital.

ly portable.
llow the calorimefric observation to be made
1y in five minutes.

“4 “To be set up over the bed of a patient and give
automatically continuous records in the form of a curve
without requiring the presence of some one to watch the
apparatus.”

The calorimeter which, he claims, meets all these re-
quirements is shown in Fig. 1076. ;

principle of the calorimeter is very simple. The
heat of the body causes the air to rise. This createsa
current which passes through the chimney and sets the
anemometer vane revolvin The more heat, the stronger
the eurrent and the morerapid the revolution of the vane.
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The heat ziven off was found to be directly proportional
to the square of the number of revolutions of the vane
in a unit of time.

Each instrument has to be graded separately by placing
in it some source of heat which gives off a known gquan-
tity in a giventime. Itcanthen be calculated how many
turns of the vane represent a given number of calories.
The numbers are convenient for calculation; for example,
in D’Arsonal’s own instrument eighty revolutions per
minute represent 21.6 great calories per hour.

One would hardly suppose, @ priori, that such a crude
arrangement would give accurate Its, but the fi
obtained by D’Arsonval while calibrating it would seem
to leave no doubt as to itsreliability. Asasource of heat
he employed a ferro-nickel spiral heated by an electric
current. The error in the record of the anemometer was
2 revolutions in 2,400, and 5 in 3,600, so that it was prac-
tically exact.

The instrument has no time-loss in recording. Within
one minute from the time a man enters the calorimeter
the vane has attained its maximum velocity, and two
minutes after this suffice for an observation, so that a
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whole experiment can be made in thr minutes—a desid-
eratum often important in clinical work.

The accuracy of the records of the anemo -alorimeter
is independent of the room temperature. The vane re-
volves from a current of which depends upon the dif-
ference in temperature between the air enteric and the
air leaving the calorimeter. This difference is constant
for the same source of heat whatever may be the temper-
ature of the air entering, i.e., the temperature of the air
of the room.

In his laboratory, D’Arsonval us » wooden box with

ad of the woollen curtain, of the port-
' 1 in the figure.

Laulanie 1 an anemo-calorimeter, and found that
the heat produced runs closely parallel with the oxygen
consumed.

When it is desired to make observations continuing f
a considerable time, the apparatus is connected th a

1ph,+ and the Tecord is taken on a revolving

\ Vith the calorimeter thus arranged over his

own bed, D’Arsonval made observations on himself dur-
ing sleey g

Class n Calori hiration ealo-
rimeter so arranged that the air taken in,
and the air breathed out, by the animal can be analyzed;
in other words, it is one which permits observations to be
made by the method of indirect calorimetry and of direct
calorimetry at the same time.

Nearly all the water calorimeters and air calorimeters
have been arranged in this way. The most elaborate in-
strument of the kind is one recently perfected by Atwater
and Rosa (see Water Calorimeters) with the ance of
funds supplied by the United States Department of Agri-
cul _and of the State of Connecticut. The descrip-
tion here given of this calorimeter is taken (condensed)

irectly from one of the papers by the original authors.

Apparatus.—The name here used for the appa-

iration calorimeter,’ is cested by the fact

iration apparatus with appli-

urements. a Trespin OR

appars t is similar in principle to that of Pettenkofer.
The calorimeter is entially a water calorimeter, that
is to say, the heat evolved in the chamber is measured
by a current of water. The appliances for measurement
of both the respiratory products and the heat given off
from the body differ in some important respects from
those of any o h which we are familiar.

“The appa t of all, a room or cham-
ber in which the subje ns during the experiment.
The chamber is furnished with a folding chair and table

the day, and a foldir ed on
which he sleepsat When the expe involve
muscular work, a le, especially arranged
for measuring th so introduce Light
enters through a wi in see to
read and write. Ventilation is provided by a current of
fresh air, maintained by a pump spe 1y devised for the
purpose. This pump not only keeps up a constant cur-
rent of air, but also measures its volume and withdraws
samples regularly and accurately for analysis. The air
is made to enter the chamber at the same temperature as
when it goes out, so that the quantities of heat brought
in and carried ilati nt are the
same. - i food and
drink into the chamber and for removing the solid and
liguid excreta. Arra 'W;mcms(I\f-C(-ri‘t'u-d'l'n-_\’nnd prevent
the passag f heat through the walls of the apparatus.

“The heat given off from the body is carried away by a
current of cold water which passes through a seri s of
pipes inside the chamber. Houses are warmed in winter
by a current of water which is heated in the basement
of the house, and passes through pipes and radiators in
the different rooms. The heat thus radiated from the
water into the room keeps the air of the latter at the de-

.

* Laulanie, Comptes rendus, Soc. de Biol., 1896,
+ Marey, ** Methode graphique,™ Paris. 1878, p
_ T Atwater and Rosa, ** Report of Storrs (Connecticut) Experiment
Rtation.” 1897.

FI1G. 1078.—Respiration Calorimeter. General view.

ired temperature. In like manner the house might be |
cooled in summer by a current of cold water. In this
case the radiators would become absorbers. The heat
would be taken up from the air of the room by the cold
water and carried away. Exactly this is done by the !

absorbers inside the chamber of the respiration calorim-
eter \ ng the temperature of this water cur-
rent i and also its rate of flow, it is possible to
carry away the heat just as fast as it

thus maintain a constant temperature inside the chamber.
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The amount of the outgoing water and its temperature | from changes in temperature without. They thus ren- “upper zone ’; (3) the lower half of the sides or ‘lower | stroke is diverted into a receptacle,from which it is being

are measured, thus determining the heat carried away. der necessary aid in accomplishing a func lamental object, zone ’; (4) the bottom. The syster of thermo-electric cun.‘\'tl;mj_l_v drawn for anal) eh il
“ A general idea of the apparatus can be had from 1-1 s, namely, the keeping of the temperature of the air in the elements for lu at measuremen  for warming and “Cooling A PATatiis. It is desirable that the ventilating
1078 and 1078. Fig. 1078, from a photogrs ph, is | space B the same as that of the inte of the (_lmmhr]‘. Ut water ling, are h divided into corre- current of air s hall enter the respiration chamber as «irv
view of the princ p.;l parts of rh-, apparatt » | When these temperatures are the same there will be no E 2 & L | as 1:~.w’sxl_xlr,_—.,.l To thl\-; nd it \1:- (sin]ul ?'w a temperature of
pump and aspirators used for mu\nw measuring passage of heat through the walls, either into or out of he Ob: ble. This »wn in Fig. 1078 —19° to —22° C. (—2° to —8 F.), by passing through
sampling the ventilating air current t and the ing the chamber. : the I< .ft. in front of the ]Ultx\ 1-1: : shelf fastened to the copper g—_\nlyul-:: which are imme >d in brine in the r_(mk
machine are not shown. In the centre is the large ¢ - | “The outer air current (D) is used for the coarser 1 pierand -lan\\ non the ri , behind the table | shown in Fig. 1078. The brine is cooled by use of an
ber which is surrounded by sheathing of wood. Attheend | lati of temperature. In the midc E in the , holds the -:: e r and scale. The | ammoniare rat apparatus.* The airafter passing
of the chamber, on the right, is shown a glass door which | space (C) is a wall of sheathin scale cen in the j re*at the f > shelf | out of the cylinder is warmed before entering the cham-
servesalsoasa window. In the foregro rthe cen effectually prevent the exter over the table. alvanometer at the f_llln-l e-ml of | ber in the way described. On coming out of the cham-
tre and at the right, are the lnlin thnu h tl | ing that of the calorimeter. the shelf, two metres from the scal yscured by the | r the air current is again passed through copper cylin-
tilating current of air passes. f the win “The walls are provided at the right ; rs pier. On the table are the :R'\\'}ir.'ht- : = l s s immersed ‘in the brine, and thus practically all of
and just below it are the AI}.iL“rt-mt nts coolin windows. At Ein Fig. 1079isa cylinder of copper which circuits into connection v ; ter, t the water which has been imparts 1 to \\‘nlm- the
for measuring the current of water which brings av e | passes 1111~-11_‘h'l|~ walls o rand also through Wheatstone br , an -hamber is r«guu\'ui. The same brine is used for cooling
hmr from the interior of the : \. ﬂw ; the encasing walls of wo od. This ylinder, which is 15 ing the heating currer | the current of water which passes through the absorbers
t of the large brick I cm. (6 in.) in diameter, serves for lul*-'-l'llj{ food and other id of the devices bri il | a n[ conveys away the heat from the f_'}_|;|IF\'IN_-l', oo
ser e d the temy 1e interior of materials into ;'111-.1 out of the calorimeter chamber, and is experience perat S 3 S 1" “ Ana S . De z--_«r-‘m:m of Carbon Dioxide and
apparatus and (:t the currents of air and water, these | here called the ‘ food aperture.” It is closed at the ends ] t 1perature of B ¢ 1ake low the var Water. meth :d for these purposes are n-
temp res being red by electrical thermometers. | by caps @ and &. Thw oute S SCrewe: tly 3 ations of € of “han r closely | tially e s < d in the * Report of the Storrs
Behind the brick pillar the T erating machine, not i so as to make an air-tig C side t rate of generation of the h ) > ber is rea- | Ex me ati and -;;ll]fl 44 of the Office of
shown in the picture. The object of this is to cool the 8 i box or cover (¢), made of w 1 del filled with g aniform ahd the te abimre i ly const: ¢ nt St of the United States Department
brine, i.e solution of calcium tllulhln contained in a | cotton other non-cc ing material. the purpose t tion o f the im > at the observ iculture,” above referred to. It will therefore suf-
large tank in the centre fore und. I]u' tank is sur- being to prevent the p of heat through E. , isi 1 | fice to say here that the larger part of the water is caught
rounded by a wooden casing. The v lat urrent | “ Measurements of Temperature. The measurements of which 3 an ave fere f tempe re be- | in the copper ¢y linders, immersed in the cooling brine as
of air. before i rs the chamber temperature are made in part by merc r thermometers, tween alls of S [1“1 01° C. In | above ¢ bed, and its amount found by weighing.
copper cylinders w hich are sed i e in this but mainly by electrical methods. The electrical meas- ordinary e ere enerally kept | Th f the water of both the incoming and out-
tank, and thus cooled to a temperature of ¢ | urements of temperature are n le by use of either the within “this limit and lom reaches .05°. The differ- going ¢ 1t is determined in samples by passing
22° C., or from —2° to —8° F. \t this very low tem- | German silver-iron thermal junctions or by resistance coils »th positive and negative, and are easily made | through U tubes containing pumice stone and sulphurie
perature nearly all the water is removed from the air, so | of fine copper wire. Provision is made for connec - 1ter’ e each other duri shorter periods and | acid. The carbonic acid is'in like manner determined by
that it enters the chamber quite dry. Just before enter- | these with a D’Arsonval galvanometer pecially co in : : 1ent. hassi through |J-tubes containing soda lime.
ing, at the right of the s door, it is warmed to the | structed for the purpo by Mr. O. S. Blakeslee, mechan- e i T iecd Out by the Water ' ordinary experiments the determinations of
{(_ﬁl]‘rl_]‘(\'l:l'l' of the interior of the chamber n comir | i Jesleys J ersity. Th lt-f.!! cal thr rmome- Tl e princip le ];Ln mploved is simple. The | water (dl".i* ynic acid, and heat are made for periods of six
out it pa s once more through per iders i ters pe rmit measurements of .01° C.c r lo by Tl'u air current | hours.”
cold brine, and thu arger pe f rater whi fw-/”"f"' of Air Inside Jei r. Inasmuch 11!»1"3111‘1'»\1:1 > p >urr f co rater which | 2 5. CALORIMETRY IN Puvsiorocy.—Heat Centres.—
has been imparted to it by the re y an i as the temperature of the air he same in different passes through the heat absorl inside ber is | In§ 3 it was pointed out that the temperature of the body
51(1.:- the chamber is frozen and oved. ir 1p | parts of the chamber, and it is desirable to know the caused to enter ata temperatur y i £ re | ¢ \c'lmnl 1.p-~n the bal between two factors: heat
is at ihsa 5 rm rmd \iw as e e | av ge or resultant tempe the whole, the at- the freezin 0 and to flow out at such as t ) > d heat dis on. We know that heat
i tempt is made to learn the latt 1" the 1 D1 2 ies o F absorb : rry off the heat just fast as i gener- | dissips dependent chiefly upon three factors: the
five electrical thermometers ¢ > I ated i le t aratus. i ature o water | supply of blood to the skin, the sweat, and respiration.
and bottom. I 0D f e Colls oI coppe it enters and as nes t. 8 | The more blood in the vessels of the skin the more heat

T, ' eters e show nd H i 9. will be radiated off; the more sweat formed the more
¢ Ei":l}jn!ll(-tf_‘:-ll.hr-'l S 3 : D ¢ e rics srmometer indic o spe o 3 at “,11 be lo y the ILT‘I!]'(:RLHH’*} of the sweat and h}'
“The chamber proper is pr ically apartment witl i that even slight ents ¢ person sid

msiae,

the incomir 1 ou 10 ate EVE ration; » more vig the respiration the more
: to the f ils of i 1 in the expired air and by evaporation
per and the - e of zine. The erior is 2.15 7 3 0 s by e i nediate T in the thermomet- i -p}n T wire, rhic 1e i 1 eac at the in the air passages. Each of these functior s dominated
ft.) long, 1.92 m. (6 ft. - igh, ¢ -2 3. f s(chy : place of entrance or exit from the orime dif by a special ¢ or set of centres, the vaso-motor, the
wide, the corners being rounded. ali : i qulation of Temperature of Ingoing ed by a Wi " T sweat, an e respiratory centre, respectively. The
than 28 square feet of floor space. = cont 3 that the ventilating current air | not o1 rer's ble. The mass of water i 1 ed aut - n has ns Y ¢ en, How is it with heat produc-
not far from 4.8 cubic met -ubic feet. he the chamber any more or any heat atics bv ay us shovw : r £ 1€ I : 1at the mervous system controls the
inner wall is made of large s 3 of er, ;] = th mperature mu ¢ e I - F & w of the respi ion char 2 o | g. | che cal s vities of the tissues—is there a centre which
beine soldered so that when the windows and otheropen- | it leaves. Accordi ¢ incomir 7 es 78. | dominates this control? If so, how? Are ther
ings are closed the cham is air tight, and the 0‘11\ air the brine tank av s I ture, i!‘ warme 1 1 ¢ vhi 1 A8s throug which cau increased oxidation of food with in¢
which ent or leaves is that of the ventilating current. before its entrance to the cha 1, to the temperature of > rise in temper =38 | 14-&\.( ion of heat? Are there centres which inhib
Outside this copper wall is one of zinc. Between the | the outgoing air. The de T 1 urpose are such - nf heat hruz t readily calculated. | idation and thus de ase heat production? Are there
two metal walls is an air ace of 7.5 cm. (3in.). In that the difference of temp t f the incoming and his is to be adde C ai NOoU of heat \-.‘nic-h is Sp ¢ nerves through which such centresact on the tis-
this space stands a wooden framew to which the two | outgoing currentsca be kept inside « > C. In actual carried away with e water vap - in tl E It is in the experimental investigations relative to
metal walls are securely attached. This metal chamber experiments the it £ coative differences are paratus. This is T tically - ence 1.[-“. en t],,: hese a ”,_.,“N s that the calorimeter has been most em-
is the calorimeter proper. In order to protect it from made to counterba water vapor in the pming anc atgoing From ol
the fluctuations emperature of the room in which it “ Arrangements for ren 12 the of Heat the amount of this vapor, and its Is he tem- lh » method of ¢ \[\- riment has usually been to produce
stands, it is enclosed within three concentric walls of ] ik €] ‘alls af th et difference be- perature of exit, the amount of heat it carriesout is easily | a lesion of the central nervous system, or to stimulate a
wood. Between the zinc and the innermost wooden wall | tween the temperature of Ih'.‘ copper wall d’-"l that of the computed. definite area; and to note tl :ct on the animal’s tem-
is an air space (B) of 5 cm. (2 in.), ween this wall and zinc is measured by a system of thermo-electric junec- “ Metre Pump for Regulating, Measuring, and Sampling or to measure the effect on heat production and
the next is a third air space (C) of 5 cm., and finally be- jons, in three hundred and four pairs, distributed over the Ventila g '_1.‘, Current. For tak 3 les of air : ation by direct or by indirect calorimetry.
tween this and the nute r wall af air space (D), e sides, top, and bottom, one -half of the junctions (iron- for analysis, aspirators of 150 lit capacity : is obviously not within our province to undertake
likewi f 5cmm. Thew e made of matched German silver) being in close thermal contact with the ployed at the o and are still sed. he measure- a critical review of all the work done on a specific sub-
pine covered with Sl'lt'--lTlnﬂé' paper. The outer one is copper wall and the other half ((.r rman silver-iron), with > ments with these have been f--mm q The | ject, such as heat centres. Besides, our information is
double with sheathing paper b een. e air in the e zinc wall. The difference of temperature of the two most satisf ory arrancement we have 0 at present in a state more or less chaotic, as has always
spaces A and C is ‘ dead air,” while that in the spaces B | walls is made as sm: 1 as possible by warming or cooling which serves the threefold purpos ain been the case with work of th \d on the central ner-
and D can be kept in constant circulation by means of | e air i : space B, ¢ he siti C itive dif air current, measuring its velume 1 delivering s 110 £ S em. We need or 11 the confusion which
rotary fans in boxes outside. Each of the spaces B and | f are made to counterbalance each other. Thus samples of convenie nt size 1“[' ans ses, is an zlll:uil.lﬂm :xisted fifteen or twenty ars ago regarding experi-
D is continuous around the sides and over the top and the r(-rrp\pmnnlm r movements of small guantities of heat d‘..\]‘r“ml and made by Mr. : >, and appro- ments on “localization ” in the cortex, of the centres of
bottom of the calorimeter, and each communicates with inward and outward als ‘ounterbalance, and the cham- 1'”‘1“ ly designated h\ as a © D 1p.” The motion, and of the special senses, to get a fair idea of
its fan box by means of one passage extending from the ber neither gains nor loses heat 3 h the walls. air coming from vlm ischa 2 pi < es into the the present condition of our know 1. l]\re regarding heat
top of the air > to the top of its fan box, and another “ For the measurement of the -es of tempera- room, but by a s -vice the ai each fiftieth | — :
from the bo ‘ttom of theair space to the bottom of the ture. as well as for the warming and cooling, the walls = ——— - s T R | . - m f.lr] “Nllimgsmll. Re p;,{r fr {{3»?
box. We may thus look upon these air spaces as shi of the calorimeter are considered as divided into four sec- * See ** Report of the Storrs 8 =t o S Shileinat || S xperiment St i " p. 92 and - Bulletin 44 of the
guunl,n:' She tntabion s Uk&up]@] h\']thr (d]“!‘llllrlv" fione. viz = (1) the fop- (2) the upper half of the sides or :U.g ;:-qlt’{n‘iu‘:.r‘t:r F\_I-iﬁ'.m_r nt § s e United States Department | l_—\'i}rl: uiilrur}:r. u»-m tations of the United States Department of

double walls of metal, tlu, inner wall being ¢ eet cop h as ris 2y 1e chs rev t 1sely
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enire il chbcoms of & all has s at to- ths those located in the medolla, hass ol . Keml.) studied the ¢ If(':‘lf of different-sized doses of curare | “the maximum zi;\'l minimum of heat production and
practically no one denies the more ol 1 : : : on d“f‘“' and found that small doses, just sufficient to heat dissipation do not occur synchronously with the
Rt T Tha mbir Sias Bat Tow moatd : . ea e it e B Sclastie ath paralyze the ‘motion of muscles, srllljul'lu\\'mi the heat- | maximum :_m:l minimum of animal temperature. The
e et et G GF o araaae i ‘ : Shird B i s = regulating mechanism to jllnn_-[h?!], and the E»fuly tempe two are entirely independent of h utl“il‘ . ;:11-«:_ “the
ziven centre = Sk hpite! B -5 Paesgihs g : : iyl % M ature to b 2 kept up to the 1;..mm[‘<.;-. ven torise. Larger heat production .11_1([ temperature are entirely independ-
] : h R hont vk Thia: . i thes e i < s 2 Sl Li\':-v"‘-,.]]l"_l"!illll caused J fall of body temperature and » ch other. This was true in fevered animals as
e Tt 1 to A J“ = S S et Eaiane 4l S Eane f a thermogenic ¢ uvrmmmhmnrwr heat 1mn uc :m as rec orded by the calo- v n althy ones. There is no paradox in th
given operation, T: 25 : t & aee Ry 3 y - gohoe % ain and spi 1‘1‘.11a-rwr.I His conclusion was nh‘v nce the ne FVOuUS Sys- results, for w must recall, ;lr—:‘rla-"\\ nin § that the t
t alc etric ethod, alt escaped . an S t 2 3 e '-r--}»;mla- ths } tem ¢ ould still «m;'h_-l hes roduction Lrtt". paralysis of | p ire !lt"ln_'!l‘l% upon two factors, production u:nl
criticism. Then, acain, _' ST 384 3 were used e ¢ o s 33 1 up by later the m--ri : nerv *ither the -nerve (_'llwl‘,‘lg para- t ssipation, ;1!151 that ther or t of Il]'l se may
different experime , and_di: : b e : 3 igations, thi » found veryv near to the lyzed by curare re¢ r g on metabolism after ary, at the same time, in er dire n. What Car-
tained in this way, just case of motor localiz: i ; losing it on m”””E" or, t was more probable, there er’s researches show is ihf_- I sting fact that there is
tion. At present we e e , from Ott,® 4 S i 1esti ore closel were two kinds of nerves, e motor and the trophic; something in the body o mmals w 'l'. causes the
who locates six cereb at centres, t cortex | are: sed I the papers of \\ 0 n] O Reichert the fo il e zed by a small do curare, | bs ce between heat production and heat dissipation to
i Toie i e basa 3 2 HheryBe T E : i ; o papers = % i w_h]‘].; the 1 a ls T dose thr ; e 'A‘“h”“]“"l on a ,lnhl,_v le at different times of
fall review of all previou 3 e : = . a £ C el R of funec : o years later Reichert,* as ps f a the day, and that this something does not re de in the
f hisown. is unable Zamit P e are. 3 fve e T 1 he says sup- exte arch he ri temperature e centres which control heat p roduction, nor de

> bre -entres which } ide ov ims »” 1 ic 1S O T _ The l-nh clir D} 1€ d ez ade a number of experiments 1 Th<:.'~=’f which control heat 111-“]}!((‘- :

The first observer o E L < % sat s svidence T o -erebral hmr & = OV el e same : 1] The two se d 2 (i];n-_-(‘l{w“\' und > ween heat pro-
centres was Tsches h worki u B reporte - »f a monster in which E X pe ents were t 2T > the same cor luction and diurnal va 3 > ure than was
]{--\ mond, found th he medulla the n -brum, basal nglia, or cerebellum, and only ps L TE Bl dis = _th_ 3 ~ 57 S S . :

T followed by a ¢ ded the pons—yet < mper re was normal Z > S ) _1“ the effect of : ; 1 s Gl : = '”1’“1 % Hont
rise in temy i ork was on rabbits, and he y suppe sichert’s theorv that the cor 3 .' A e : these sometimes produced Sl . SRS 2y L ess from a
did not use the X the most in CE 2 ] a fs 4 : tion, thus ¢ i w .\11 Kemp; but n fr ¢ \\l st n.d}mmr and as its d

Phiwas 1.|11”\\H1 !.\ Fie v & in 1869, 2 : T T O oF Hont 1% ”_u]d : found the production could be cussion would re iiulll considerable space. it will not be
and Gunter it 4 T di =5 —2+} sches 2 : S T  we mav that % i kept p to the r ever increased. The observs: entered into here.
and by Schreiber, 9 i 374 for the t 1 : yon fhe balance bety ol Al ons of both, rer, are in thorot ac on the ( investig - e as a general law, that, eeferis

th Tscheschichin, an agreei it iz on and < tion. eac E b < ithr S iin pointinve 1\\ riz.: that the heat-regulating I par the heat ; luced by an animal is directly pro-
with Bruck and Giinter. : | e nmervou ; se facto anism can work 1 1 ich stil 1 C to the cube root of \ re of the w

This w rI o s :. B i 2 T 1 = e o i 2 _-:th-: motor-nery ¥ paral; = hile ichert Thi‘l:t{‘-ﬂll “if any r'li;: net rel: 3
Wood *= published his elabor: 'm'-'< SR T e atT a8 in foves. ichert also added the interesting ervation that co betwee T We and the quantity of heat pre yduced
on feve Wood found 11;1. 1 t e i 3 ratelv or of both caine fails to produce its charact ic cts in animals | it is in direct ]‘b“v[hnlwl\ﬂ] ; ’
its junction with the p -ed by increas 1 : 1o ether. ' trol heat br . evel htly curarized, while ine e till produce Those interested in studying thi-'qn}-%llv"r‘- more close
dissipation and h' production, the increased heat dissi are lo >d in the c .x, basal g lm--l‘lll d n heat product = i RALES, ) are re 1*,_""""' to papers by Rosenthal,t Reichert,t and
1~1uun usuall - e pace with the i 3 ue cord f these X e in metab« s effects are somew hat MO« fied . 250). : bl | L 111 £ 2 s+ of whom ml}; up a discussion of the
tion, so that the bodily temperature rises.” f als ith a e »quent increase of heat production, while s d S hoebin , Tound that a | el : : - ons of the skin, such as shaving
found (p. 143) that * ruction ¢ hes E. ~erebrs ; 2 5 diminish metabolisy 4 W se of -I‘._\(,im_mr used a rise of tempe ure. He did 3 nimal, coating it wi th oil, clothing, ete £ i
volution in the d ri‘,l to. 2 . of. Y ded as inhibitory to the ¢ o5 which ¢ not use a calorimeter in these ex ments. Reicherti _‘ . CALORIMETRY IN ParroLoGcy.—The chief use of
the sulcus eruciatus is ded tivity. The l"l" sl cord contaann ¢ 3 repeated these experiments and f{ nd Ti‘mr strychnine ¢ etry in pathology has been in ¢ tion with
increase of heat production, “1_”1,: :H eri influence heat production, sse are still active afte i may 'nwhlnr an iner I 1|rm_l1u-" on ev when the stu y of fever. Some interesting results have also
same nervous tract there is a decided decreas _;- being cut off from the mes alla. the animal is paralyzed h\ curare, which is an additional | been obtained from inves ting the effects on the sys-
production.” Mild ir »n of this n has There is a marked co-ordination. s " k evvh-lui- for .Iu-_rlu ‘.'!}_Ih 1t nv_!\w-:._nrin r than the motor, tem, of .the products of the g rowth of specific mic:"n-
fluence on blood pressure—its destruc ikewise i . & which control heat producti 1 control metabolism in muscles. Reichert finds, however, s; these latter will be taken up in £ 7, on calo-
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without vaso-motor effe ( 153); efore it is fair t rhic -ontrol heat dissipation, the two stri a E I:h l’_ the rise of te 1111.-1 rature lue more to lessened heat | ! experime s plm{m.xu : S ] _r]_m[ the
presume that this centre influ S emperature | ance, in warm-blooded animals, which k eps the body "1‘;,11 :“‘“ ﬂ“;}[“‘ ‘}' ol it 1‘} Heat Di : o 12 g 1 “‘”‘lcp‘l‘ ““’“'.‘1”1{ 'f‘""V
t -n-d iction—not heat dissipation. These temperature practicall} nstant at a cert i It wation of it Production and 7 issipation fo v s at animal heat resultec rom
; of Wood were U.Jmul},_.] 1 - by a “"]l],L. .-'-‘h-,n\%_;. in the followi i h“ T “,‘”‘_ Dai YVariations in Temperature. — Every clinician is | combustionsin ‘lmlnnl\ ined general acceptance about
joint research (.f Wood. ]-7“-.,(1“ rt. and I’{a"'—' + and by sither of these sets o t centres is cum‘ﬂ: n 1\.11‘11\{1 d, familiar with the daily ﬁmnmnmh in body temperature, the beginning of the ninet enth century m that
others, who find that there thermogenic centres which but that the balance is established at a hl"‘lul poir both in health and in fever. A number of observatic time until 1863 there w: rong feeling among pathol-
affect the production of heat independently of blood The heat-re ating mechanism is more delicate i;;“n” have been made on animals and on man to see whether | ogists that pyrexia was the direct result of abnormally
pressure. | than in apes shown by the expe riments of I =T there is a diurnal variation in heat production. Most of reat oxidation in the body. The conflicting theory put
Ott, 1t Richet, 88 and Aronsohn and Sachs,|] working which are 3 at ir in showing the e ic these have been by tvin- method of mrlln'e'-_(-r calorime | forwar 1in 1“}--3 was that of Traube,| who attributed ihe
simultaneously and inde pe ndently, 1 claim to have the heat T atients in a cold bath. and all unite in showing the profound influence o pyrexia to relention of body heat, due to a constriction
demonstrated the presence, in the brain, of centres which The Sep 2 r and Trophic Nerves by Calo- tion on the heat produced. Fredericq, for example, of bloc :ssels in the skin, the result of which was to
cause a rise of tempe re by heat production. Richet | rimetr, ),,—Fv( ry muscular contraction isaccompanied by ] found the maximum absorption of oxygen to be at 10 | keep the heat of the blood from being lost by radiation
and Ott used a calorimeter, Aronsohnand Sachs used the product - g \;,:11 Enioin -rlnal ol | A and at 2 to 3 .y, Vierordt, Langlois, and Ott all | at the ... Traube’s chief opponent at this time
indirect method, determining both O and CO; . are the tis rhi is yduced the t agree that the period of maximum heat production is was Liebermeister, who attributed the rise in tempera-
This work has in the main been supy .1!1»:1Eh\' the later art of the heat which maintains the body temperature. about l”“" time. F "iﬁ 1' e n-m:-wl_ ﬂ_i“; TH "il .":mt!'”“ﬁ ture to ‘1"; SrEAn sed heat 1'1"f111' enying that an
calorimetric experime f Ott " " and of Reichert ' is t may be produced independently of muscu- man these maxima did not occur, and Langlols Iounc ZRCECASO0 HEAL Tetenion ok & o
;ill](l (_’:f a uunﬂ;xﬁr of m]hm who 1311\'£~ 11..11 :‘—v‘ﬂpl x_\-c'l 1£n 1L1r contrac -1“'.1.1-» pxu\ul hi‘l the fact that the body tem- Eh[ﬁ ]‘Vl}:{:[r};T;r"h}:l‘n\”.;.lmf:-vh]?‘:fl Ilzlzz,—}_n{”“:;'n g _7 c H‘\ll_lll‘]l‘lr({gl‘;l};\IP:‘};E;S:;;‘?l:}: :“:h re w e 1]1;"}“1!2(““:(11
calorimeter. iese observers, while differing tot )erature remains practically con even when the ent. after a meal. 1oug e may feel warme 3 alo etry, to dete > whethe ere F creased
exact location of centres and as to the mode o f their }n clesare at rﬁ'-et.{m during repose or sleep '\I'h ) n'Jur'.I;L. | meal, it is well known that there is no actual rise of tem- | oxidation of food or of the tissues in fever, and the oxy-
action, do agree, for the most part, that such centres tion arises, Does the same set of nerves control muscular perature, as shown by the thermometer, _“'I“,'T"“S the | gen used, the CO, given '-fﬁ' and the nitrogenous waste
exist. Reichert, in the work just quoted, has made an | contraction and heat production, or do we have one evening rise and “morning fall occur, in a well-fed man, c__-§"1‘l'T‘Al have all '!1&‘!.-11 7{;11\‘:11 into account. The results
important contribution to our knowledge of heat centres | (motor) controlling muscular motion and another s whether a meal be missed or not. of these researches have not been in harmony, but from
in the spinal cord. He ascribes more importance to them | (t lpl:lc i\ ]c-nnr‘rolhl;-- ,h,} riwnﬂi i chinn e ' riw(nnmf“:}f 1;1 lflt‘r; ltﬂ-l“; 1\;”\ ;:::J; 1}1;\“.‘1\[]\1]:1 1T1n1-1 tm: | S,',)lu-l:" ?lrrtél-‘i n_uz.f.t lnr\]l:r\;lurlhl\l' \\'e1 would
sm) which give rise to heat? The first calorimetric : e R i b R e i et et o tialonniialia
expe I‘muuh to solv problem were undertaken by tion to this interesting phenomenon. His experiments oxygen used and the CO; given off, while rht opposite
Kemp.* aking use of the fact that the drug curare were made on dogs, cats, and rabbits, both normal and | is true for the decline of pyrexia. While the fever re
E ] 2 g ii ¥ paralyzes only the endings of the motor nerv &8 while with fever., He first established the fact that these ani- | mains constant more oxygen is used and more CO, is gi
T’Iu'kf 1 - - Ph) - =4 leaving the nerve fibres and the muscle cells intact mals have practically the same daily fluctuations of tem- | off than in health (nutritive conditions being the
S : ; iy T4 perature as man. the maximum temperature occurring | but there is not as high a percentage
i : - from 7 to 11 A. M., and the minimum from 7 to 11 P.M. As
. 326328, the result of his calorimetric observations, he found that : ichet’s ** Dictionnalr
90-91 ; Guy’s Hospital Reports, £ e 1‘151']'_}‘&“
er. Gaz., 1887, £ Riege x' h. f. jol.. 18 .. . 6 ert. Therap. Gs 91. pp. 151, 242. “her .Imx—' Med. «
£ . vol. 3 : SET Virch. Arch., v - | | Richet, article * Dicti e Physiol.,”
B, and 1894, v i efev I . d g 4 ..Re! n-»r' Therap. Gaz K 5k | Paris, 1898, \,. i E
< : 1 § Carter, Journ. of Nerv. and \[vut UL-'.. 1890, vol. xvii., p. 785. Traube,
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the temperature is rising. Most observers found that
the respiratory quotient (vol. CO; + vol. O) is the same
in fever as in health, but Regnard,* one of the most
competent, says that it is diminished, which would mean
that the character, as well as the amount, of metabolism
was affected in fever.

Such experim :
dhn.ut Tl\t Lll!l

sed oxi |1 l[l\‘h ul]li

l]lDLL"ll‘LIi':'c ed hL at pam' ion, rule; but they do
rot settle the qu on at i-sm,- between Liebermeister
and Tmn. e, ¥ s heat dissipation enter as an e
be answered only by direc
, as pointed ¢ I 3 tor+ when he under
st thorough s f investigations on the

r made this question the subjec
calorime -h, t his 10d was the un
tory one of i A 3 1
however, w har - with those of
Wood, in l‘*‘“ the er's experiments I the most
complete we have in calorimetry on fever. These ob-
-¢'\11- Lun nntl that both heat b oduction and heat d

m fever, thus ahr-.
tue;«_»l ¢ Liebermei
) but ne .w}it“ entire 1_\' SO.

position has been ~uh—mnt1‘ >d by practically all later ir
vestigations. Our present views concerning the general
pathology of fever cannot be better given than by the
following guotation om some of the numerous gener-
alizations of Wood: 3 :

a) *'The rise of tempera n fever is not depe
altogether upon increased he production, as in fever
there certainly is sometimes less production of heat in
the organism than the
temperature remains norn
tion may occur even at the expense of the accumuls
materials of the organism without elevation of the 1
temper rature.

In fever a daily
which is parallel to th
the normal variation ¢

y) “In fever vaso- w[‘ T ]'t‘.u\‘-l‘-
followed by an immediate fali of temperature similar to,
but g ter than, that which is mulm e (l by a like dis-
n‘;rh.m-- in health.”

*The rl-—t rease of heat n which follows

n of the cord is much ;- I 1e f ed than
the normal animal.”
so-called inhibi =
i but capable than in health
of answering promptly and powe fully to s ble st
uli; in other words, it is in a condition of paresis or
tial palsy.”

“The clinical succession and phenomena of a febrile
paroxysm, such as that of an intermittent, n plainly
to depend upon the nervous system for theirarrangement
and relation.”

() “Inritative fev if it exists, is produced
action of the nervou
“ Fever occurrir cases of blood poisoning
¥s, the result of a direct or i
m, and

rding to Mosso,|] there are two kinds of fevers:
one produced by the nervous system, and one independ-
ent of the nerve system, which has i igin in the
tissues themselves. II‘- claims that cocaine produces
f em; while cult of
staphyvlococcus pyogenes aure us, injected into the blood,

* Regnard, “ Recherches ¢
i mbustions re

produce fever by direct action on the tissues. He has
tmmf! that chloral will prevent the rise of cocaine fever,
but is without effect on the fever produced by the staphy-
lococcus.

This question of the probable different origin of ¢ liffer-
ent fevers is an exceedingly interesting one, and would
afford a fruitful field for further research. Certain drugs
will influence one kind of fever but not another, and a
careful study of this question would throw light not
only on the action of drugs, but on the pathology of
fever itself. =

efore leaving the subject of calorimetry in fever
two clinical papers should be mentioned, since each w
written with direct reference to previous calorimetric
and deal with the relation of the nervous system
] . one can scarce ly doubt
ely ” exists. The papers
. Hale Whit 1 M: ary Putnam-Jacobi.
a masterly review and synopsis of fourteen
1s of the central nervous system, with clini-

1 history and post-mortem findings, concludes that the

ults of Wood's experiments on do are corroborated

clinical and pathole al ol ns on man.
CALORIMETRY IN EXPE 1\1} NTAL PHARMACOL-
ocY.—In this tion it is not proposed to discuss the

\ ical action of the drugsand poisons consic
but simply to show which of the ubstances have
investigated by direct calorimetry, and what direct
rimetry has done for medicine along this line. Unfortu-
nately, many of the findings which will be mentioned
are based upon too few experiments, so that the value of
tl section will be to call attention to work thus
completed, and needing, for the most part, corroboration,

rather than to show positively established facts in connec-
tion with the drugs or poisons Omnly researches employ-
ing direct calorimetry are mentioned. -

Antifebrin. : ;
temperature 1 SO n]u ng affects both heat production

d heat dissipation.

In fever it reduces pyrexia chiefly by decres
production. 1t seems to have little » effect on peps

(see s this section

Antipyrin.—Wood,
pyrin le 5 an
on the cir A y think it i 14'1’ nces the c ]u mi-
cal changes in the through the nervous system
> ially the heat-inhibitory centn 5 s

found that a lesion (pigi
of one of the corpora striata 1‘!'!#[1.11'\%[ less effect

ving antipyrin than before.

Martin * destroyed Ott’s inhibitory heat centre, and
found that antipyrin produced an Jm ase of heat di
pation, the same dose not always giving the same quan-
titative resu Heat production was reduced in four
out of six case He compared hydroguinone,
thallin, and kairin, and all gave the above result.

a rule, heat production followed heat dissipation, in its
ups and downs, although the drugs sometimes reversed
matters,” ecially antipyrin. ¥

q-f-?‘l.l b % attributes the fall of body temperature, after
antipyrin, exclusively to increased heat -dissipation. He
says there is no concomitant diminution in heat produc-
tion.

Atropine.—According to Ott,® atropine causes increased
heat production and increased heat dissipation, the effect
on heat production being the greater—consequently tem-
perature rises. :

. Lewis? finds that small dc of atropine produced
increased heat production and diminished heat dissipa-
tion, while with large doses the temperature fell with in-

sed heat dissipation in spite of increased heat pro-
duction.

obi, Journ. of Nerv. and Me

. 3
hite, Guy's H..\l‘,rd[ Reports, I

. 48,
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Cajffeine.—Reichert & finds that, under caffeine, heat pro-
duction is always increased, while heat dissipation is not
affected in any constant way. Curare modities but does

not check the action of caffeine.

Carbolic Aeid.—Hare! (p. 525) gives a summary of his
work with carbolic acid as follows: “Carbolic acid pos-
sesses considerable power in lowering normal bodily tem-
perature. It possesses more influence over pyretic tem-
perature than d cylic acid, ally preventing a
rise or causing a fall of tempe but sometimes fail-
ing to do so. Its mode of decreasing normal bodily tem-
perature as vet not fully understood, _dthuu rh it
\\nul.l seem P yrobable that it acts on both h
\\ hen wrimi g bodily te ‘mperature in fever \

by de sing heat production, although it affects both
func

Ch —Bevan Lewis® says: “Hammarsten’s state
ment that the rapid fall of ‘ll]l-rl ature is depend
nlmn flummam d heat production is, I consider, fal-

t, all my observations tend to confirm the

., that the heat production

mi that the fall of temperature is

upon the increased dispersion of heat

from the body, ensuing from exposure during very gen-
eral vascular dilatation.”

Cocaine.—As the Test a very complete research
Reichert ¢ finds that cocaine increases both heat produc-
tion and heat dissipation. Its action on heat production
is much the ter that temperature rises. Curare
seriously inte with the action of cocaine.

" ments of Kemp and of Reichert,

. according to Bevan Lewis.” pro-

CE eat production, with fall in temperature,
tullm\. d by a rise in both.

Hydroguinone.—See Martin’s ¢ “ Researches on Antipy-
rin,” above.

Hyoseyami Bevan Lewis™ found that hyoscyam
alwav »]\rmi-.c 1 great commotion in heat productic
heat dissipation, but no constant ffect could be
to it.

Kairin.—See Martin’s “Researches on Antipyrin,”
above.

Neurin.—Ott1° found that neurin produced fever by
action on the nervous system independently of the circu-
lation.

in.—Many forms of commercial Ilr:])‘-ill, W ]n‘ n
rubbed up with water or salt solution, and injec i
the blood, produce a decided fever apart from Ill: iracti
on the circulation. This fever is the result of an effect
on both heat production and heat dissipation, the !ulmw

r the more affected. The active -"\J]“-i nce in
is not pepsin, but proteoses and
found along with the p
Reichert, ;‘n.nl Hare ®).

Peptone.—See Pepsin, above.

Proteoses.—See P-,-] n, above.

Phenol.—See Carbolic Acid, above.

Pierotorin was found by Bevan Lewis? to increase,
enormously, heat phulur.iﬁn The effect lasted longer
than that nr strychnine. Heat prfuiur_lmn then fell to a
minimum just before convulsions set in.

Quinine.—Wood, Reichert, and Hare ? investigated the
action of quinine with the calorimeter, and found both
heat production and heat daa-‘meun to be affected. We
\!r“.u them as follows: “ We do not think that our results

sufficient to positively determine whether heat pro-

ion or heat «'1' ipation is the function which is pri-
marily influenced.” They think that quinine’s chief value
i due to its ¥ stimulating or restoring the normal tone of
the centres which are comnected with thermogenesis, so
as to enable them to resist the morbific fever-p roducing
influence :

Another author* finds that doses of 0.1 to 0.2 of
nine low he heat production in rabbits. Innormalani-

* These observat were found among the writer’s notes without
a reference to the or aper.

mals the diminution is from eight to eighteen per cent.

animals with fever from pigare the diminution may "be
as hig rh as forty per cent.

Salicylic Acid.—Hare! finds that salicylic acid can re-
duce normal temperature slightly; 1't has little power
the temperature in fever. In reducing normal tem-
it |m|hdH\ acts on both heat pr duction and
»ver is uncertain and ir-

1 1died by Bevan Lewis.?
who found ths -t produced diminished

heat, dissipation . of heat, with c quent rise of temper-
This rise took place in the face of an enormously

at production.

1€ —}u van Lewis™ f« mJ 111-11 st r} chnine in-

> from small
2C A ychnine.
fou uni Ah.U 1 I rl--__*ul;lﬂ_\' in-
--unlw-n but had no constant effect on
: also Antipyrin, abo

BacTERIAL PPOISONS.

: —D’Arsonval and Charrin®* found that
tuberculin raised the rectal temperature and at the same
time diminished heat production.

Pyocyaneus (bacillus).—Certain poisons produced by

Tlus had the same effect as tuberculin mentioned

(staphylococcus). — See account of
6, Calorimetry in Pathol
George 1. Ker

Pharm., 1891, vol. xxviii., p. 184.

Asylum Repor!

p- #48; and Ther. Gaz.,

itneria.)—A genus of
mily Calycanthacece,
ted Stat The bark and leaves ¢
s (W HI ) Kearne) nnmn.:-wl own as the sweet-
-nted shrub or straw y shrub, > used in domes
practice as an antipe Tln plan chiefly of inte
est because of llll- 1S D8 re of the seeds, shee
killed by oy > fruit. alkaloid, caly
has been extracted by Dv- Eccles from the:
H. H. Rusby.

CAMDEN, S. C.—Situated in the ]"il}l"\'ulul sandhill
region of the State, about 30 miles from Columbia and
twenty hours from New York. t a town ~-l 500
inhabitants, between 150 and 200 feet above
and is a winter health rt particularly s able for
cases of pulmonary tuberculosis. The soil is very dry
and porous, so that after a heavy shower the roads are
not wet, the water guic soaking into the sandy s
The water supply and drainage are said to be good anc
the accommodations excellent, there being two hotels i
a number of boarding-houses. The climatic data are as
follows: 2

Mean temperature (Fahrenheit): spring, 61.90°; sum-

mer, 79.32°: autumn, 62.26°; winter, 45.16°. Average
annual rainfall for twenty years, 42 inches. The cold
est noon temperature in February, 1890, was 50°; in
March, 40°; in April, 50 The warmest noon tempera
ture was: in Februar) : in March, 81°; in April, 86°
(Solly). The prev winds are south and southwest.
In February and }[.lr(h there are some high winds. but
generally the air is remarkably soft, dry, and balmy

* D"Arsonval, Arch. de Physiol., 1804, p. 3i




