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UNITED STATES PATENT OFFICE, 
PIERRE MARIE CLAIR MAUVERNAY, OF LYON, FRANCE. 

METHOD OF HEATING LIQUIDS. 

No. 911,829. Specification of Letters Patent. Patented Feb. 9, 1909. 
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To all whom it many concern: 
Beit known that I, PIERRE MARIE CLAIR 

MAUVERNAY, a citizen of the Republic of 
France, residing in Lyon, (Rhone, France, 
have invented certain new and useful Im 
provements in the Heating of Liquids, of 
which the following is a specification. 
The present invention relates to an im 

proved method for heating or heating and 
Stig under pressure a continuous flow of 
lGulci. 
The invention has been specially devised 

for effecting the sterilization of liquids, but 
it is generally applicable for heating or heat 
ing and cooling liquids as aforesaid. 

According to the invention the liquid is 
sent under pressure through a coil contain 
ing inverting devices adapted to direct the 
central flow of liquid to the walls of the coil 
and the peripheral flow towards the center, 
and the liquid is heated in this coil. 
Such being the distinguishing features of 

the invention, I will proceed to describe, 
With the aid of the accompanying drawings, 
a transportable apparatus for carrying out 
the process of sterilizing liquids. 

Figure 1 is a section of the apparatus. 
Fig. 2 is a perspective view of one of the 
'inverters' hereinafter described, disposed 

in the coil. Fig. 3 is a longitudinal section 
of One of the inverters. Fig. 4 is a half cross 
section thereof on line 7, 7 of Fig. 3. Fig. 
5 is a half cross-section thereof on line 8-8 
of Fig. 3. 
The apparatus consists of an externally 

heated coil G through which the liquid to be 
heated flows under pressure. The tempera 
ture can be regulated at will as about to be 
explained. The pressure may be secured 
and controlled by any usual or suitable 
e3S. 

In order that the heating in the coil shall 
be satisfactory and extend to every part of 
the liquid, care must be taken that the 
liquid at the center of the pipe, and which 
flows the fastest, does not leave the appa 
ratus without being raised to the sterilizing 
temperature. 
verting devices which are designated as a 
whole by the letter H, disposed in the coil 
and serving to direct the central flow to the 
periphery, and conversely to direct the an 
nular peripheral flow to the center. The 
inverter. His within the pipe G, indicated in 
dotted lines in Fig. 2, and the complete in 
version is effected between the planes of 

This result is attained by in 

cross-section indicated at S and S, the cen 
tral plane of cross-section being indicated at 
S. The circular cross-section S is divided 
into four sectors by equidistant radii from 
the center O', the extremities of which radii 
are indicated at A, B, C and D'. The seg 
ment A, D, O' of the circle, and the diamet 
rically opposite segment C, D, O, com 
municate at the left with the space outside 
of the inverter H, and at the right with the 
space inside of said inverter, thus effecting 
the inversion of the liquid from the outside 
to the center of the pipe as the liquid travels 
from the left to the right. The segments 
B, C, O', and A, D, O, on the other hand 
open communication between the center of 
the inverter H at the left and the outside of 
the inverter at the right, so that as the 
liquid travels from left to right the central 
part of the stream is transferred to the outer 
part of the pipe. It will be seen that this 
inverter centralizes the peripheral flow and 
directs the central flow to the periphery. 
The effect of the cylindrical portions at the 
ends is to render the currents again parallel. 
By fitting a certain number of these devices 
in the coil I am enabled to insure that the 
central and peripheral flow shall be equally 
heated and that the liquid shall not leave 
the apparatus, before it has been heated 
throughout to the desired temperature. 
The heating of the coil G may be effected 

at an automatically constant temperature 
to any desired degree by the following 
method, which I call mixed-steam or vapor 
heating, and which consists in employing as 
the heating fluid a mixture of gas and satu 
rating steam or vapor in proportions de 
pending upon the particular case. 
The coi? G is inclosed in a strong cylin 

drical iron casing I closed at the bottom by 
a, R J fitted with a purge cock f. The 
cylinder I is provided with four pipe con 
nections. The first g carries off the con- 100 
densation water to an automatic discharge; 
the lowermost connection h communicates 
by a rising pipe K, with a small reservoir M. 
containing a float i, and lastly there are the 
two large connections N and N connected 105 
together by a bent pipe N. The pipe N is 
fitted with a connection. O having a nozzle 
through which steam is discharged as a 

jet. The nozzle i is connected to the valve 
k which regulates the admission of the 110 
steam from the boiler or generator. A 
blow-off cock m is fitted on the pipe N. 
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The top of the casing is closed by a the pipe N, maintaining this mixture at a 
cover Q seated upon an angle iron ring n. 
fitted on the lip of the casing ; the cover 
is clamped on and carries the coil. It is 
formed with two holes into which are 
screwed the elbow connections R. R. The 
former is connected to the pipe O which 
brings the liquid from the pump, and R is 
connected to the pipe p which conveys the 
heated liquid to a vessel or reservoir. The 
ends of the coil G are connected to the el 
bows R. R." inside the cover, and one or more 
thermometers are provided for observing 
the temperature of the liquid flowing 
through the coil. 
The heating is effected as follows: In the 

steam pipei leading from the boiler to the 
nozzlei is fitted a suitable valvek adapted to partially or entirely open or shut off the 
pipe. This may be a plug Valve, flap valve, 
or other suitable valve. The spindle or 
lug k" for opening this valve is connected 
E. a lever r to the float i, so that when the 
float is in its highest position the valve is 
closed, and when it falls to the bottom of 
the vessel M the valve is fully open. By 
means of this arrangement the pressure in 
the casing I is kept constant and equal to 
the atmospheric pressure plus the height of 
the water column between the level in the 
float reservoir M and the connection (i. 

ASSulming that a constant pressure has 
been attained, the operation will be as fol 
lows: The float i being in its lowest position 
and the bottom of the casing filled with 
water, steam is turned oil. The steam en 
tering by the nozzle i raises the pressure in 
the casing until the Water forced into the 
pipe fills the reservoir, lifts the float i, and 
closes the steam admission valve k. The 
casing is now filled with a mixture of air or 
gas and steam or vapor, the temperatuite of 
which corresponds with the proportion of 
Saturating steam or vapor contained in the 
mixture (Dalton's law of mixture of gases 
and vapors). if cold liquid be now passed 
into the coil G a portion of the steam con 
denses, and in so doing heats the liquid, the 
pressure falls, and a further quaintity of 
steam is admitted, bringing the mixture 
again to the Original temperature. The 
operation then proceeds regularly; the steam 
or vapor admitted expands in the air or 
gas in the casing and mixes therewith in 

constant temperature by heating by its co 
densation the liquid in the coil G. to sub 
stantially the same temperature. To raise 
this temperature it is only necessary to ope, 
the blow-off cock 1), by which means the 
Volume of mixture escaping from it is 'e- 
placed by the same volume of unmixed 
steam or vapor; the proportion of stel in or 
vapor in the mixture is thus increased aid 
its temperature raised. 'he tellipe l'aille is 
indicated by the thermometer ('. If the 
blow-off cock m be closed, the tel)npei'ature 
keeps constant, since the proportion of aii 
contained in the mixture aid the pressure of 
the mixture are kept cost lit by the coil 
trolling device. The maximum temi era 
ture attainable is that correspo.cling to the 
pressure (atmospheric pressure plus the col 
unn of water) of the saturating ste: ())" 
vapor, when the heating is being effected 
by unmixed steam or vapor. To reduce the 
temperature it is only necessary i () is licetail 
or a gas into the casing . . he proportio, 
of saturating steam or vapor is thus 'educed 
and the temperature fails. "le innii littl 
temperature is that of the liquid circulati: 
in the coil G. This heating is tit is effected 
by a saturating Vapor expalitied ill a ii (it 
gas. It may be styled 'mixed \al or heat 
ing'. 

hat claim is:- - 
1. The method of heating lic tid, which 

consists in assing the liquid it: tier pressure 
through a coil, heating it i: said coil at : 
constant temperature, and successively it - 
verting the central aid the Otter in arts of the 
liquid as it asses through said coit. 

2. The innethod of heating licit lid, which 
coi)sists in passig the liquid lii) der pressure 
1- 3 it is said through a coil, heati 
constant temperature, successively is \' ('tiis. 
the central and the outer arts of the lic tici 
as it passes through said coii, aid 'eti:ii's 
Che heated liquid u, cle ressure at the de 
sired temperature in a reservoir without 
interruption of the flow. 

It witness whereof, I have hereuil to sited 
my name in the presci ce of two subscribing 
Witnesses. 

PIERRE ARE CAR EAW ERN A. Y. 
Witnesses: 

PACAUD THÉODORE i fox Gil BERT, 
MARIN WACTIONY. 
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