ALEXANDER TWINING

By Eurlng Brian Roberts, CIBSE Heritage Group

Alexander Catlin Twining, 1801-1884



Alexander Catlin Twining was born on 5 July, 1801, in New Haven, Connecticut, into a prominent
family claiming roots back to William the Conqueror, and having come to America before 1641. He
attended Hopkins Grammar School before entering Yale University where he gained his Masters Degree
in 1820. He then entered a Seminary to prepare for the Ministry but abandoned this project, instead
becoming a tutor at Yale from 1823 to 1825.

Twining then went to West Point in New York State where he pursued a private course in civil
engineering, then taking it up as his intended profession. He surveyed a possible route for a railway line
between New York and New Haven though it was not adopted at the time. He continued to practice as a
civil engineer until 1839 when he accepted the Chair of Mathematics, Civil Engineering & Astronomy at
Middlebury College in Vermont, where he remained in post for the next ten years. Returning to New
Haven he again became involved in civil engineering projects, particularly the construction of railways
and canals.

Twining’s other interests included refrigeration and ice-making and it is for his work in this field that he
is now best well known. He began experiments in 1848 using ether as the refrigerant and was so
confident of success that he filed a caveat with the US Patent Office in November 1849, before securing
US Patent No. 10,221 on 8 November, 1853. In the meantime, he obtained British Patent No. 13,167 of
3 July, 1850, in which he claimed “invention of the vapour-compression refrigeration itself, a claim that
proved to be insupportable.” (The US Patent covered only the use of mechanical refrigeration for ice-
making). In 1851, he published a booklet Manufacture of Ice on a Commercial Scale.

One of his machines was constructed at the Cuyahoga Steam Furnace Company in Cleveland, Ohio,
with freezing trials beginning in February, 1855, producing ice for the next two years. Twining then
attempted, without success, to interest financial backers in the construction of an ice-making plant in
New Orleans. Unfortunately, the American Civil War prevented the progress of this venture. He also
failed in his plans for an improved system at the Morgan Iron Works of New York City in 1863.

The Civil War not only prevented Twining setting up his ice-making plant in the South, but led to his
claims that he felt this gave the opportunity to others, notably Ferdinand Carre and James Harrison, to
steal his ideas. Twining’s appeal to Congress to extend his 1853 patent failed. However, his “ice-can”
method of making ice came into common use and his Cleveland plant was the earliest using the vapour-
compression refrigerating system to manufacture ice in commercial quantities. Elements of his patent
were incorporated in the first commercial ice plant operated by the Louisiana Ice Manufacturing
Company in 1862.

Professor Alexander Catlin Twining died in New Haven on 22 November, 1884 and he was laid to rest
in Grove Street Cemetery.
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A. C. TWINING.
APPARATUS FOR COOKING AND FREEZING.

No. 34,018. Patented Dec. 24, 1861.
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UNITED STATES

PaTENT OFFICE.

ALEXANDER C. TWINING, OF NEW HAVEN, CONNECTICUT.

IMPROVEMERNT IM APPARATUS FOR COOLING AND FREEZING.

Specification forming part of Letters Patent No. $6,00 1, dated April 22, 1882

To all whoem it My Conceri:

De it known that I, ALEXANDER C. TWIN-
1%G, of the city of New Haven, county of New
Haven, and State of Connecticut, have in-
vented a new and useful Improvement in Fix-
tures, &c., for Refrigeration and Congelation;
and I declare that the followingisa full deserip-
tion of my invention, of which—

Figure 1 of the accompanying drawings
shows a front view; Fig.
1L, a plan or ground view, and Fig. IV an
slevation and side view of certain details and
modifications.

Ina former patent 1 have described the gen-
¢ral process which is employed.

In the drawings, A A A ia theexhanst-pump
for evaporation of a volatile Jiquid, and B
B B is the exhaust or vacuum vessel, in which
the above pump keeps up a_partial vacuum,
and into which ether (making that the type
of any volatile quui:l& iz introduced to be
evaporated in part, and consequently cooled.
In this present construction the eooled sther
is drawn out of the vessel by the lower eircu-
lating-pump, a & a, and is forced by the same
into the freezing-cisterns or refrigerating-ves-
sels (not shown in drawings) through the eir-
culating-pipe @ a and back throughbb. The
temperature of the cold ether is raised in the
act or process of freezing the water, &c., ex-
posed io its action, and it is returned (Ly the
aid of a zecond eirenlating-pump, if desired)
through the upper nimuhilnlg-gipu, e e, into
the topof the vacuum-vessel. T is lastpipe ex-

ds intothe funnel-shaped distribnting-cay-
ty e & g, which has its bottom pierced with
holes to discharge the ether in a shower upon
the grating ¥ F. For more complete distri-
bution of the ether upon the grating an auxil-
iary plate, y o, i8 interposed and is piereed
with Er}]eﬂ more nmerons anid of smaller size
than in tie funnel-plate above mentioned.
The ethor now falls in drops npon the middle
of the upper grale-bars, around which there
pass cloths i @ 7 {down toand around the bars
of n lower gmling., whieh ix suspended by
{hem. Steaining-serewrpnss through Uhe vine-
nam-vessels nndor side into lyge epst. npon
the ring of thegrating It I, by whieh the cloths
are strained tant. These cloths offer a very
axtended surface for the ether to Tun down
npon and 80 be exposed to evaporaiion in the
vacoum, Metallic plates without the grat-

& gide view; Fig.

ings and other thin diaphragm would con-
stitute an equivalent arrangement, although
less advantageous. Morsover, the metallic
plates might be placed horizontally with rims
around and holes pierced through them, form-
ing colanders one below another in a series,
showering the ether throngh successively, as
shown in Fig. IV of the drawings. The sther
or other vapor passes between the funnel ece
and upper head of the vacuum-vessel, and is
drawn to the exhanst-pump throngh the dis-
charge-pipe k k & and ite contro! ing - covk;
but this ing vapor strikes open dia-
phm?u; f, d&e., of metal, cloth, or other
suitable material, arranged between the fun-
nel and the apper head to eateh small drops
or mist of liguid which the vapor may bear
along in its current, and discharge them in
drops or vesicles down the diaphragms. The
vapor, however, turns into the spaces or slits
left in or between the diaphragme, and meets
other diaphragms overlapping these spaces,
but with adistance between, aﬁ nsin the draw-
ings. This may be sngeeptible of still other
application. The vapor pumtge(l ont of the
vacoum-vessel is thrown by the cther-pump
A A A at its return-strokes into the re-
storer D D 1D, through the pipe 111 and its
eontrolling - cock. Ilere it is roconverted
into liquid, according to the operation de-
seribed in m{epntnnt dnﬂn% froin July, 1850;
but during the process a little air becomes
mixed with the vapor, and this air would
accomulate in the restorer and impede or
destroy continnons condensation if not re- -
moved. To remove this air without serious
loss of vapor is the object of my eondensation-
pumpccand condenserm i uy, lso of the gas-
pump = n and precipilating-vessel 0 coo. The
condensing-pump may be worked, as in the
drawing, by the piston-rod of the ether orex-
haust pump continued through, or by a sepa-
rate rod. It draws mixed vapor and air from
the upper part of the restorer D) D I through
the pipe o d o and its controlling-cock, and it
throws the mixture inta'the condenser, where
most of its vapor is condensed under the ang-
mented progsuve on the outside of the pi

which have wafer running throngh them, just
as in the restorer. The ump now draws
the air, with » little vapor still in it, from the
condenser bhrnugh the pipe p p pand its con-
trolling-cock, and throws it through r r r with




25,051

us high eompression as practicable info the
precipitating-vessel ¢ o o, which aets by its
pipes like the condenser and restorer; but the
precipitating-vessel embraces, by meansof the
connecting-pipe s 5 5 5 and its controlling-
eock, the narvow eavity £ f { aronnd the lower
partof the vacuum-vessel, which lower part I
eall the “ cold-ether reservoir.” This reservoir
isof sheet-copper; and by the important assist-
anee of itslow temperature precipitates from
the ecompressed air nearly all its small residue
of vapor. The air may then eseape through
the small ovifice or cock nnd escape-pipe il
This eseape-pipe may be enlprged and par-
tinlly filledl with water, aleohol, sponge, cot-
ton, or other absorbents to eateh any remain-
ing ether, small as its quantity will be. This
operation will be aided by making the escap-
ing air expand inasmall working-pump on its
way to the eseape. The absorbed or liquid
gther may be returned through a pipe leading
from its containing substance and vessel to
the vacunm-vessel, taking care to close the
mapa-pige from air for the time being. Ttis
obvious that I may employ any part of either

the vacunm-vessel’s surface or of the ciren-
lating or the va
just as I have
FeSETVOIT.
Again, if any portof the apparatus isliable

r pipes for precipitation,

to concealed leakage, it may be incloged by a
easing, as the vacuum-vessel in Fig, IV, or by
achamber, as the stuffing-hox of the main pis-
ton-rod at I, and the cavity or chamber may
be kept filled with water, or the escape-pipe
i w mny be introdaced into those eavities. Iy
{hese means the leakage will earry back the
ether vapor which the eseape air would other-
-wise waste, or will itself be aveided. Thus,
also, gas leaking out from one part may leak in
at another by embracing both in the same eav-
ity or inclosure.

It will be nndermtood that pipes, cocks, and
channels are provided to conduct the respeet-
ive precipitations of cther back {o the main
body or current, and, again, that non-condnet-
ing wrappers oreoverings are provided for the
vacnonm-vessel and for ail pipes or paris ex-
posed to injurions radiation.

The returned liguid from the restorer will
hold oils and otherimpurities derived from the
ether-pump or leakage of water, &c. These I
propose to work put by the clarifier E E E.
This is a hollow eylinder with tight heads,
which are enpped both above and below by cav-
ities of convenient shape, w e we. Pipesran
through both heads tightly. 'T'he pipes open
byaverycontracted borein each into the upper
cavity, and by their full bore they open intothe
nndereavity. Thislastopens into the vacumm-
vessel throngh a large central pipe, v ¢, and
ita controlling-cock, which, like some of the
other cocks, is closed at boitom and has a

escribed for the cold-ether |

stufing for itsstem. ‘Thedischarge-pipe zaof
the restorer opens into the hollow cylinder
and fills it around the pipes with warm re-
stored ether, which discharges into the vac-
unum-vessel throngh the pipe 2’ =" and its con-
trolling-rock, or, if preferred, a seli- acting
valve which opens and shuts or contraects by
flotation in the liquid itself. The npper eavity
opensupward by the pipe and cock ¥ y intothe
retorn ether-pipe ¢ ¢ e
The operation is as follows: The pipe and
cock y ¢ allow a regulated stream of the re-
turn ether to run from the cireulating enrrent
into 1w w and into the small upper orifices of
the pipes, which terminate in a horizontal
ﬁlnue. The ether spreads along the inner sur-
and is evaporated by the warm liguid
around the pipes, cooling the latter. The va-
por flies down the pipes and up through the
central pipe into the vacuum, while impurities
run down and may be drawn off into a bottle
serewed upon 2’ by first opening and then elos-
ing the cock at '
What I elaim in the above, and desire to se-
cure by Letters Patent, iscmbodied in the fol-

lowing:

1 '%tm condensing-pump and condenser, in
combination with the restorer, whether with
or withont the gas-pwnp and precipitating-
veasol between them and the ascape-pipe, the

s-pump and preecipitating-veasel, in combi-
nation with the restorer, whether wirh or with-
ont the condensing-pumpand eondenser inter-
venine and the employment of any cold sar-
faco of the vacnnn-vessel orof the civenlating-
pipes or the vapor-pipe as part of & procipitat-
ing-vessel, or of a condenser in any way sube-
stantially the same as above.

¥ The use of cloths as above, or other platea
equivalont thereto, in combination with a dis-
tributing-fannel pr any distributing plate or
arrangement for the liquid, also the use of the
colanders in aserles, all substantially asabove
and in combination with a restorer.

3. The above diaphragm arrangement for
nrresting mist or vesicles from vapor, in com-
bination with an evaporating apparatus.

4. The clarifier, in combination either avith
the cireulatingcold current or the reconducted
liguid from the restorer. )

5. The combination of a vacuum-vessel and
# liguid cooled therein with & pump or pumps
to draw out from the vacuum-vessel and throw
back in & continnous cirenlation that freezing
or refrigerating lquid.

. '"Mhe connection of the eseape-pipe u u,
or of any escape or leak ontward, with a cavity
snrrounding any-part leaking inward, to ob-
viate lIoas of ether, as nhove.

ALEXR. C. TWINING.

Witnesses:

EpwaRD . IIERRICK,
CHAUNCEY A. DICKERMAN.
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Methods of Freezing and Cooling.
No. 146,620. Patented Jan, 20, 1874.
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UNITED STATES PATENT OFFICE.

ALEXANDER . TWINING, OF NEW HAVEN, CONNECTICUT.

IMPROVEMENT IN ICE-MACHINES.

Specitieation forming part of Letters Patent No. 146,621, dated January 20, 18745 application filed
Jone G, 1572,

To all whom ©f may concern:

Be it known that 1, ALEXANDER CATLIN
TwiNiNG, of the city aml connty of New
Haven aml State of Counecticut, have in-
vented a new and Iinproved Lee-Machine ; and
I hereby deelare that the following is a full
utnl exact deseription of my said improvement
anil invention, to wit:

The machine will produce the colid by the
evaporation and recondensation of a volatile
liyguid, insoluble or but sparingly seluble in wa-
ter, during mixture or contact of the same with
salt-water, or other solution or medinm, which
Taat is cooled by contact with the first doring
the evaporation. Then the salt-water or me-
dinm g0 cooled, is made to cireulate around
receptacles or water-chambers containing wa-
ter to be frozen, amd is to be retmmed to the
cooling-vessel tobe cooled anew, all essentially,
in this respect, as explained in au application
{or a patent heretofore made by me, nud also
as further explained Therein, The foregoing
word “medinm® is amd will be hevein nsed ex-
clusively to signify the lignid or solution, of
whatever deseription, that is cooled in an
evaporating vessel or process, and circulated
as above described. Bat my improvement
herein eonsists in the particular way, means,
or parts for the operation and freezing effect
thins generally above veferved to.

Figure 1 is & view of the parts in elevation,
and Fig, 2 is a ground plan of the same.

The cooling-vessel or refrigerator, in which
the evaporation of the volatile liquid goeson,
is E. The evaporation is effected by a donble-
action pump, P, which draws or receives vapor
out of B, through the inlet-pipe and valves o ¢,
and forces the vapor out through the exit-pipe
and valves £ . Compression of the vapor, re-
eeived ns above, goes on alternately above and
below the piston of the pump; and in order
to prevent, as effectively as possible, any es-
cape of the compressed vapor between the
piston and the inner surface of the pnnp, ad
also to reduce friction between the same parts
to the least possible, a channel, space, or
apaces, ¢, all around the piston, is made to con-
tain oil, glycerine, water, brine, or other liguid
o solution for packing or lubrication, which
liguid will fill any minute space or leak be-
tween the piston and the surface specified.

Dut, beeanse this liquid will in part escape or
be forced into the chamber of the pump be-
neath the piston, the lower pump-head is made
hollowing downward, and o small eylindric
chiamber, w, is pmviil’ml in the middle to re-
ceive this eseaped liquid flowing or deliversad
down into it. To make the flow or delivery
the more complete and speedy, the flexible
metallie or other plate z is fixed at its mididle
to the piston and beneath if, and has a less
or a reversed curvature, compared with the
interior surface of the pump-head which it
comes npon, so that the rim of = will close
first npon the exterior circle or pamt of the
Lead, aned then progressively close from the
exterior to the iddle, and force the liquid
intoze. The plunger v projects down from the
middle of the piston, and fits snlifly into the
receptacle i, and so, in the latter’ part of the
piston’s descent, drives back «the contained
liguid into the groove ¢ throngh the perfora- .
tion which leads along the middle of v, as

shown. If there shonld be an excess of liquid
it escapes to the npper surface of the piston
through a conduit or chaunel, shown by the
dotted lines near and above e. This upper
conduit should or may eoniduct to the rim or
edpe of the piston’s upper surface, where a
small depression may run around, and cou-
tain liguid of this smme description and use.
Regurgitation from ¢ is prevented beneath by
a small stop-valve in the conduit throngh v,
and the same is prevented from above into e,
if desired, by a stop-valve in the above-de-
seribed condnit, Imﬁiu? npward ; but it may
be prudent, and it will be easily practicable,
to make both these valves yielding to any
force much greater than the compressive force
of the vapor, so that an excess of liquid, if
any, acenmulated above the piston may be
driven back by the gradusl closing of the
plate =/ above the piston npon the upper hol-
lowing surfaces of the latter, For it will be
observed that while # or 2/, whether above
or below, closes from rim to center upon the
pump-head, they close from center to rim
upon the dplstnn’a gurfnees, As this lubrica-
tion liqnid may wast:: a little throngh the in-
let and oatlet valves, a cup and cock, Y,
should be provided to introduce a supply, as
needed, into the upper chamber of the pump.




James Harrison

Editor’s note: With the publication
aof ASHRAE’s book on the history
of the industry, titled Heat and
Cold: Mastering the Great In-
doors, Mr. Luscombe, the histor-
ian for The Australian Institute of
Refrigeration, Air Conditioning
and Heating (AIRAH), takes issue
with the book’s portrayal of the
major players’ roles in the develop-
ment of refrigeration. Mr. Lus-
combe expressed his concerns in a
letter (published below) to ASH-
RAE., Bernard Nagengast, a co-
author of Heat and Cold provides
the reply.

I am writing in reference to yvour
recent publication, Heat & Cold:
Mastering the Grear Indoors and
protest in the strongest terms at the
alleged stealing of Twining’s ideas
by Ferdinand Carrée and James
Harrison (refer page 126).
Twining’s petition to the U.S.
Congress to have his 1853 patent
extended because of the influence

"Twining vs. Harrison: A Refrigeration Debate

of the civil war (1861-65) was not
allowed, and this should be stated
to portray the true situation and
clear the charge of dishonesty
against workers in this field, who
were not caught up in the conflict.
As published, only part of the
story is told and both Carre and
Harrison are defamed. I believe it
is the duty of ASHRAE to clarify
this situation with hard evidence of
theft, or issue an apology.

James Harrison lived in Gee-
long, then a frontier town in
colonial Victoria, Australia. He
applied for his first patent in 1854,
for his third machine he obtained
patent V25/55 in 1853, London
patents for improved machines fol-
lowed, 747 of 1856 and 2363 of
1857. Machines to this later patent
being sold to the breweries of Tru-
man Hanbury and Buxton and
Huggins and Co. in that vear. By
1860, the shipping line P&O had
installed Harrison machines in
their major ports of call around the
world.

It is outrageous to suggest
that the U.S. civil war (1861-65)
gave Harrison the opportunity to
steal Twining’s ideas. As far as
Harrison is concerned, he had
“stolen the scene” before the civil
war began.

Having discussed this matter
with AIRAH, it is our considered
opinion that an erratum note be
appended to the book and we
request that this letter be published
in your Journal.

Geoff Luscombe

AIRAH Historian

Reply to Mr. Luscombe
by Mr. Bernard Nagengast

Heat & Cold: Mastering the Great




Indoors contains the following
statement on page 126: Not only
did the Civil War physically pre-
vent (Alexander) Twining’s efforts
to make ice in the South, but Twin-
ing also felt that it gave others, par-
ticularly Ferdinand Carré and
James Harrison, the opportunity
to steal his ideas for their own use”

The statement presents Twin-
ing’s feelings, but is not intended to
represent that Carré or Harrison
had in fact copied Twining’s ideas,
only that Twining thought that
they did.

The best representation of
Twining’s assumption can be
found in the petition before Con-
gress to extend his 1853 patent.
There, the argument is presented
that all of the refrigeration ideas
which appeared after Tivining, par-
ticularly Carre's, were natural con-
sequences of Twining’s ideas. With
reference to James Harrison, the
petition states: ““It (Harrison’s
patent) adopted and described, as
its general principle, the plan made
known in the eighth paragraph of
Twining’s patent’’ Later in the peti-
tion, Harrison’s patent is men-
tioned again with the conclusion:
“Freezing in this manner is also
clearly described in Twining’s
patent’

In fact, the ideas of both Car-
ré and Harrison were, in a broad
sense, similar to Twining’s, however
it is safe to conclude that all three
arrived at the same destination
independently. Carré had appar-
ently begun working with refriger-
ation before either Twining or
Harrison, and concentrated his
efforts on absorption type systems.
Since Twining’s patent predates

Carré’s patent, it is possible that
Carre knew of Twining’s work, but
this does not really matter since
two different types of refrigeration
systems were being proposed.

Harrison was also working
independently. Mr. Luscombe, in a
letter to me, has concluded, rightly
in my opinion, “..it is difficult to
see how Harrison in a frontier
town in Australia, who applied for
a patent in 1854, could have gained
anything from (Twining)!’

Alexander Twining based his
whole argument on the assertion
that he was the first to propose
refrigeration and ice making by
mechanical means, and therefore
those that followed him Had copied
his ideas. In fact, it could be argued
that Twining’s refrigeration ideas
were not new either! Two previous
patents, Jacob Perkins’ (1834) and
John Gorrie (1850), present ideas
for refrigeration and ice making.

Thus we must conclude that
Alexander Twining was wrong.
Neither Ferdinand Carre, James
Harrison, nor anyone else stole the
idea that refrigeration could
produce ice. And who actually
emerges the victor in all this? Ulti-

-mately the triumph belongs not to

those who merely conceive an idea
and experiment with it, but to
those who can transform the idea
to practical reality and usefulness.

Alexander Twining did have a
good idea, with successful experi-
ments culminating in a commer-
cially operating ice making plant.
And his experiments were success-
ful at an earlier date than Carré’s
or Harrison’s. But fate intervened,
and the U.S. War Between the
States prevented any further devel-




Alexander Twining

opment. Heat and Cold concludes:
“It was his contemporary, James
Harrison of Australia, who would
succeed where Twining failed”’ James
Harrison, through the industrialist
Daniel Siebe, was able to make that
crucial transformation from the
experimental to practical usefulness.
Ferdinand Carré was also able to
arrange for commercial development
of his absorption refrigeration
system.

By 1870, the date of Twining’s
lament to the U.S. Congress, Harri-
son and Carre systems were already
being used in many places through-
out the world. They had won the race
honestly, and Alexander Twining was
wrong to conclude otherwise, But it
is a fact of history that Twining did
have these feelings. Itis also a fact of
history that James Harrison of Aus-
tralia invented the first commercially
successful vapor compression
refrigeration system which saw
widespread use, and upon which
many subsequent systems were
based.




Alexander Catlin Twining
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