FERDINAND P E CARRE

By Eurlng Brian Roberts, CIBSE Heritage Group

Ferdinand Philippe Edouard Carre, 1824-1900



Ferdinand Carre was born on 11 March 1824 at Moislains, Somme, France. In 1850, his brother Edmond
(1833-1894) developed an intermittent absorption refrigerating device using water and sulphuric acid,
able to freeze water, which found use in Paris cafes. Ferdinand has been described as “a versatile
engineer...interested in thermodynamics, mechanics, metallurgy and electrotechniques.” From 1857, he
studied refrigeration machines using ethyl ether and ammonia. He continued work on Edmond’s process
and in 1858 developed a machine which used ammonia as the refrigerant and water as the absorbent.
This continuous absorption refrigerating machine was patented in France in 1859 and in the United
States in 1860 (USP 30201 of 2 October). His machine was manufactured in 1861 by Mignon & Rouart
of Paris. Carre exhibited his ice-making machine at the Universal London Exhibition of 1862, where it
produced 200 kg of ice per hour.

Much of the commercial success of Carre’s machine has been attributed to its use by the Confederate
States in the American Civil War after the Union blocked shipments of natural ice from the north. Carre
machines were smuggled through the Union blockade but did not operate satisfactorily until improved
upon by Daniel Holden in New Orleans. Holden used steam coils to power the system and used distilled
water to produce clean, demineralised ice.

In 1876, Carre equipped the ship Paraguay, belonging to a Marseille company, with an absorption
refrigerating system, enabling it to make the first intercontinental voyage carrying frozen meat in 1878
(from Buenos Aires to Le Havre).

He obtained more than 50 refrigeration patents and also carried out research in the field of electricity,
inventing an electric light regulator and a high voltage electrostatic generator. He left no written records
apart from his patents. Carre’s absorption system continued in use through the early 1900’s, after his
death on 11 January 1900 at Pommeuse, Seine-et-Marne.

Carre absorption device (Smithsonian Institution, Division of Engineering & Industry)
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Carre’s intermittent household absorption refrigerator of 1859

Carre’s continuous absorption refrigerating machine of 1859
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UNITED STATES

PaTENT OFFICE.

F. I". E. CARRE, OF PARIS, FRANCE.

IMPROVEMENT IN APPARATUS FOR FREEZING LIQUIDS.

————

s ectlication fotiming part of Letters Patenl Ko, 30,200, duted October 2, 1560,

To all whom it may concern:

Be it koown that I, FErDIXAKD PHILIP
Epwarp Carek, of Paris, France, have in-
vented certain Improvements in Means for
Produeing Cold or Making Iee; and Ideclare
thatthe following is o full and exnet deseription
thereof, reference being had to the secompa-
nying drawings, and to the letters of reference
marked Ltherson.

The foct thad 'b? vaporization an enormons
guantity of ealorie is abeorbed has led to the
use of the vaporization of volatile flaids in the
vacuum to produce cold artificially and to
make jee. Liguids—such as cther, sulpharet
of carbon, &c.—that reach the boiling-point
at & low temperators, and the vapor of which

{even at the tempernture of freezing

water) acnnsidernble degroe of tension (55118
to 6.9085 inches of mercury) are emimkobiy
suitable to producethis resnit.  For instanes,
if a recipient surronnded wirh water contain-
ing ether be put in communication with the
exhanst-pipe of an air-pump, or if this pamp
be ean first to produce the vacuom o the
recipient, when the said recipient i ¢leared
of air, or nearly s, the ether will vaporize
by virtne of its tension. We know that at 24.58°
renheif it possesses n teosion of about
6.9055 inches of mercury. Now at this tem-
are water freepes, and for that very rea-

gon the vaporization of a ligoid canmot be ef-
fected without the absorptiva of a certain
amonnt of caloric.
from the water surroundiog the sides of the
recipient its latent ealorie, which (water) af-
ter having yielded all its latent calorie will
be found converted into ice. If on the other
hand, the vapors of ether be foreed intoa worm,

which we shall suppose thoronghly free from |

air and surroonded with eold water constantly
renewed, so that it may be maistained ata
uniform teinperatnre of abouy 57.2° Falren-
heit, we fod that at this temperatare Lhe ten-
gion of the vapor of ether Lo be aboot 12,6851
inches of wercney, or that as soon as, in con-
gequence of the working of the pnmp, the va-

acemmulated into the worm acquirea ten-

Thus ether will absorb |

in the worm be as soon as formed relurned
to the freezer, the latter witl work continn-
| ously. Inorderthatthisseries of phenumena
may be prodoesd in o constant and pprfect
| manner, and allow of economy both as regards
the motive power and the preservation of the
lignids un&fwhm price 18 always compari-
tively bigh, it is necessary to make use of ap-
| paratus in which the vacoom ouce made is
preserved indefinitely, or nearly so. Indeed,
if air baving a pressore of from 23 to 31 inches
on all the openings and joima of the appara-
tns bappen to get in it, it will require part of
the motive power, besides cheeking the con-
| densation, to be nsed for its own expalsion.
By accomulating in the condenser the useful
! effect of the apparatus may be entirely anni-
hilated, as its expulsion carries away consid
¢ erable quantities of velatile Hquid, and the op
| aration ondersuch eonditions proves tod oner-
ons to be practicable. I avoid these incon-
venlences by means of the series of combina-
tions hereafter exponnided, whose effielency has
| been tested by sufficient experiment, o that
| many of apparatnses used by me have kKept
for several mouoths their initial or primitive
vacnnm, and consequently withont losing an
atom of ether. The special dispositions and
arrangements of receivers, &e, I have found
| most efficient for the purpose of collecting the
| eold prodoced as well as for applying it are
| hereinafter folly explained. :
The first sheet contains a drmwing of the
wholé apparatus and several views necessary
1o make thoroughly comprehensive the appli-
| eation of the above-stated priuciples toanap.
| paratas working by means of an ordigary air-
| pam -
; In Figunre 1, A is a donble-acting aic-pump;
| B, biforeated tube, fized by.means of the
branch tabes b & apon the openings of the ex-
Lanst-valves: O, tube communicating with the
freczer. D)5 7 large bifurcated tabe, whose
l branch tubes d & are fitted o the openings of

the foreing-valves; E, tube lepdiog the vapors
| to the coudenser; F, tubular conidenser com-
| posed of smali tubes soldered at their ends in

sion little beyond 12.5984 inches of merenry | the caps or partition on either end of the con-
they will be condensed thereby, vielding their | deuser, and composed of two plates, S, that
latent calorie of elastieity to the sarrounding | aresoldered on their periphery to the interior
mass of water. Again, il the condensed etber | ofthe large tnbe inelosing the whole, thus form-

Carre’s Patent Description (Page 1 of 9 pages)
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