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109 Degrees Below Zero

A scientific gift horse and what happened when industry Inoked it in the mouth.

Dry ice: its pioneering past, its warring present, its brilliant {but unpraved) future.

REY ICE &, amanz other
things. & Case Hiatary.

A CGase Hisiory which
shows, vividly and in small
ol pass,  wimt charactesis-
tieally happen: when Sclenco
hundy over o Commerce 4
phenomenwn, It iliusimres
ane of Srience’s gifls to Indus.
Lry—ail some of the troubles
vesulting Irom leoking the
gift horse in the moutli

Dry ice 5 ameang other
things, a Bovun,

Ir heran in the nuddle 'ae's,
IL ok the crast 1n s siride:
theve iz o downwars honk 1a
the soarmg cuive of is oon-
SUIIPLIGT—1680: T0,050,000
ponieds: 1gu1r  oDODooa0
monncds: 1gss estimated; 1zo,.
g pounds, Thoss are
fot large Ogures, But they're
CRCIng.

There 15 somerhmg vefresh
ing aboul wiking wooa dry-ice
man. He will gronble to vou
about price cuts and gverpro-
duction {in &n indostry thae

Bue lte hasn't last his taste Fro
drcams. . He speaks as men
spoke when the world  was
vournny amd Sterl anld lor
B45

Roiglilys peaking " Dry-Tog,!!
the name, i the property of o
company called the lhryice
Corp. ol Ametica. But its
siich 2 poorl name, so right
anel proper, thar alveady com
mol Usage bay made it gee
neric. Dy ice s woday's numi
for salid carben dioxide Ar
vridinary pressure and cem-
perature carbon diexide is, of
courss, a gas Dint, snfficient by
com pressed and cooled, it
chenpes first o a liguid and then to a solid,
A picee nf snlid carbon dinxide loaks almos
exactly like o smonthcut and tightly-packed
cike of snow, Dut it has two important dif-
forenoes. It iz very mnch calder, For tolid
carbon diexide has & lemperature of 10y
helaw xero, Also it does not meli. IC
sublimes—that is, it passes direcily from the
solid o the gaseous state. Thus onembic
fant of dry ice turns into 450 cubic fect of

WHEREVER COLD IS NEEDED

dry ice, with & teezerature of 100" Delow o, will provide it—or e chant the
kigh priests of @ new industes. Thy wee o5 nor psed 1o Freeze thin
then cobl, Bl baggest customer 18 the ipe-rream indesiny, opedally the iescream
mamafacearer wha makes large shipments by wrusk, e
wirfremern, may also ravel under drydce chaperonage, A the elrvice man, Bt
mistic, foresées the day when railnoad "_-f_-_:bn;“_u_u curs will substiqate A for T-'Iu_:_':l,

carbon dicwide, leaves behind it no ool
ng puddle, These chatacteristics of carbon
diowide were Bamiliar physical s in the
middle il century and constituted noth
ing move exciting than a dnll lahoratery
expeTiment,

Furthermore 2 enbic foot of draydre
changing from solid te pas, absorks twice as
muich heat as is absorbed Iy a cubic foot of
watcr ice changing from ice Lo water. And
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et s nisedd Lo Bewp

b fiell amd reeat, [oean s

the large volume of gas
furmicd in this process is cold,
inevt, heayvier han-air, and
heatregsisting. The Llanket-
i effect o1 the eold s s i
g2l such @ parlent r..':-nli."'lg
agent thardry ice may be not
rwice hirt ten times as eflicient
s watcr ice. And, Anally,
with itz small bulk and Light
welght, dry ice is particularly
suited 1o any kind of refriger
aterd transport, So e were
wany ool reasons for the
geaeral application of dry 1ce,

LT the cintment had two
Hies, Oue was cosl. The
ather wai inertia, In its early
days, dry ice sold at a little
better chan five cents a paamnd,
This 1s 3100z ton. Water lce
sells al eround %4 a2 wn
MNearly all inmpovations cost
mizre than whae they replace
Dut mot by a spto-1 for
1214 to-1 LT, L), basis) ratie.
Then the price of div ice
came dowrn It dropped w
three -cents a pound, —which
stll lehl e dry-ice maker o
:;:':"Dd profil and pave che 1'i'|':."
e Lusiness one enthusiastic
customer—tbe Ice-rrenm  in-
dwerry. Bl Lransporiers | of
oihier perishable commudities
vermingd Jaroely eommitted
to water co, The railroads
—gTEArRAt transpollation
agents—had (and have) a lrge
investment in rofrizerator
cars designed for waker ice
wuly: also in waterdce plaats
alemg wtbeir right of way, The
new thing always conflicts
with the habit of doing things
the old way, Wil dry ice the
coaflict it particulicdy sharp,
mince dry ice i3 a dircct substitute for waler
fce, gnel the warerdce indnstiy & an ald and
vell-established industry which has elready
felc the impact of coe scientific invasion
anid verged bloosdy but unbowed. In the
trmsportativn beld i3 mailread afiliation
pave If & paiticularly intrenched pasition
o tize new indosey had plenly of tronhble
Whicl it complicated by its own ton rapid
expansion, internal comperition, litigaticn,




Yet dry ice still has botl its prospeets and
its prospectus. s accomplislhunents oo date
have indeed encouraged the most sweeping
predictions rezavcling its Future. It is not the
50,000 luns of the present but the 3,500,000
rong of the future char the drsice maker
isualizrs in his prophelic somens—nao: an
indusiry with sales af £4.oo0,.000 per an-
I, but with sales of Sronnonnon. This
| tonnage, in his expansive moments, he crric
¥ mates as follows:

Annual con-
(0 SHW o, tons

Coarthomaiing beverages ) 44000
Tramspert of fresh Fruirs and
vepetablos wT.500
{ Refrgemtion of ies cream 150000
Refiigeration of bozen [oods 1, EO0.000
j| Exepress and ouck shipmaeats of
Wl unirozen mear e, e
i Refriperation carload shipments of
perishable foods /. 1,300,000

» Remember chat these are oprimistic esu-
miates based on A very loug pull and that
the Duylos Corp. itself, largest unit in the
industry, characterizes them as 2 mos: -
vecus frrecast of 4 most disfant butore
Present refrigerator cars, even if all dry
liced, would not carry the estimated ton.
nage (1,500,000 lowsh and there seems to b
[.cunsiderahle duplicativn in rhe froren-food
pand caload shipmene items. But do noc
plorper that in less than seven vears dry ioe

lias replaced something in the neighbor-
| hood af sonoon tans of water 1oe and that
i constantly (not tn sav violently) lowered
osts ave opening to it constantly widcning
markels.

AI_THHL'GI—I diy iee today is uscd al-
| ot exclutively s u refriperant, the
Em rhiest patenis fur the solidification of rar
wi by ciovide were pranted for a very differ-
ent applicetion. They were taken ourt in
1807 by one Herbeore Samuel Flwothy, =
ductar in the British Avmy Medical Corps
+DOr. Elworthy, like many another Britsher,
'lﬂ-l:ll:l:ﬂi‘. and asmy i, was fond of whisky
#nd soda. But when Le was stationed in
Bacdra, Liudia, he found i alinost impossi-
Ble i maintain a supply of Vichy, and thepe-
fure wade wse of liguid carbon disxide in
cplindens. The liquid carbon dioxide was
aliogether satsfaciory from the standpoint
af manufacturing soda water, bur Trr. El-
worthy did nat ke o haul arcund 100-
| pound liquid cichon-daxide oplinders, =
pecially since tiey conmined only fifty
pownds of earhen dioxide. He therefore de-
cided (o sulidify the liguid, fhus geuting his
tarhon dicwdde in lighter, more compace,
azd more portable farm. The Elwarthy par
ents have long since expired, and solid car
bon diaxide is not primarily dessined
the wae o which the docier put it al
though in the spring of the present vear
the Irylce Corp. oy revived the Elwarthy
e and areanged o supply Coca-Cola Lot
Ulers with solid carbon dioxide. Hot Dy, FI-
worthy was aot thinking of dry ice as 2 coal-
ing agent, and the first U, & spomsor of

Acme - A& A

BUT FOR AUCUST HECKSCHER
v oo there wonld probebly Be oo deeier indosrey
today. For young mdustries, fike young artists,
geed powerful patmns,

counnercial carben dioxide was alsa in-
tevested in the liguid and gaseons as much
as 1n the anlid form

THIS sponear wis the Prest Air Deviees
Co., o company formed in Long Lsland
Ciry in 1ge3

This company meay best Lo described as
bieing in the deviee business, as iU was man-
ared by an inventur who invented the de-
vices and a promoter wlo promated them.

The fnventor was Thomas Benton Slate,
who had spent many years in the oil and
natural-pas districes of the Sourhwest and
had cmerged with Zirge ideas concerning
the widespread utiliry of carbon dioxide in
b home.  He fovented a fire extinpoisher
whicl was co pit ons fires by squitting com-
pressed Crrbon dioxide on them; a siphon
that was o be used in carbunating home-
drunk Leverages, a pump ta inflate aotg
tires, and g prease guo. The promater wag
Walter L. Josephson, who christeneed car-
bom dioside "prest air,” and wnk 1 dou
ble page in the Sonrday Evening Post to
advertise the merits of the Prese Air Firc
Extinpuisher, the Prest Air Home Siphon,
the Fresl Air Auro 'Uive Pumps, aud other
members ol e Prest Ao tamily.

Eut Prese Adr Devices Go. did not much
prosper. It was essentially a novelly business
with its sponscis creaters tacher than cone
siructors. The rive pump was subject ro the
handicap tzae carbon diowide is une of the
few pases thal will leak throngh rubber, so
Uprest air” was not well calcclated for in-
atiny tires. The prease mun alio had a bad
hahie of carboesating the prease. And thepe
did not seem re be any lively domestic de-
mand for sguirting eathen dioxide into
cicher fires or soeda, Besides, the business
sufferod badly fram lack of intcgration,
Messrs. Slate and Josephson bought theis
carbon dinvide, already comprossed, From
Gengrzl Carbaniz Corpe It came in cylin
derss conlaining Bfty pounds af carhon diox-
ide, the Prest Adr company then trs
fi'Fl'iiIIg‘ it into Prest Alr contziners which
lcld foureeen ounces. Unforiunately, their
methods of cxrracrion were so cruds thar

CAUGHT LN CHARACTER
Seeing thar rrocked fee arean does not melt o tmest & U0 meost valfoable fuindon tha dry fca has

thus far perforued. ‘The ice-cream meber

s Mots than 75 per cenl ot gl vhe dey [2s consnmed:



they were verurning the Gfly-pound cylin
ders @il containmz about len pimnrs ot
rarbon dioxide, lor which they wanted 3
credie Fram General Carbonic, S0 General
Carbonic sent them s Mr. Gooroe [
Cusack, whe showed a more clﬁciulL
metiiod of erpayivg the cylinders and was
inviled Lo join the company on the strensth
af rhis demonslration.

Mr. Cosaclk did not think very muach ol
e severzl Press Air gadgsis, so Mr
slate exhibited to Lin anather possbilicy
i the Frest Adr futuie. This wea 3 cake
of cutbon dioxide in solid forn. AL Brst che
anlid eatbon dioxide did nor impress Mr,
Casack either. He lLad seen carban digside
sclidified in college chemistry classcy, amd
aithanzh he way have Enewn that epl
dermis specinlists were wing solid marbon
diveilly i the treateient o warts, rthis
tunction probably wonld not have sp-
realed 1o him as a major indoerrial ose.

ut 20, said M. Slate, solid earhon diswide
is also o preat refricerant, The Prost Air
eompany kad wlded to 163 sk a Mr A R
Wheley, wie had becn g vice president of
the Mew Haven Railvoad and an lamtorary
vire president of the New York Cetul
Mr. Whaley had interestel une Jo W Mor
crond Of e Canadizn Steamaiip Lines, and
Mr. Whaley and Mr, Morcrass were going
w fet the vailmoads le iry out solid carbom
dioide in their retrizevator cars. 3o on the
screngii of the potential railroad business
gseill 2 grear dry-ice talking point, e sall
potentizly Mr. Cusack joined Lhe Prost Air
compeny. He wived o fannary, ey, just
prior o the first big sallroad experiment,

Fizh trom Halitax

I Mr. Whaley nzd locared somebody i
the Sonthern Pactfic Railroad or the Santa
Fe the railooad oynnr mighe have been a
eomclusive démomstration, Bar r Neor
cross, with hig Cansdian afliaton, wanted
the experiment 12 be conducted on Cana
dian sail S0 in the deid of winter Prest
Air borrowed twe vebrigeralor cirs From

Araig==F, & A.

Merchants Despateh (the Mew York Cens
teal refrigoralorcar subsidiary), loaded
them with cry ice instead of warer ice, and
manie [our shipments ol Gsh from Halifax
fo Muonieesl. The heh arrived in perlent
rondition, but the weether was so cold that
bir. slate might almes have prodoced the
samie resuit 1 he had loaded tie car with
the tire pumps instcad of the dry ice, Thus
the demonstration luighl not Bave con-
vinegd @ sheptic, Bur the Presy Alr poople
were not skeplical and, grearly encouraged,
went back to Long Isfuad Ciry brimming
with plans for the larrescale produciion
iaf solid cabon diosdde. These plans pr
Slate: soom ot into tangible furm, and the
Presi Air company was ready to go into
solic earbor dioxide us (e majnr produc
But the Long Island Ly I_I]ilj.l MRS TIOT
big cnough fur this purpose, se Prest Air
Blessomed oul will-a Fne new Factory in
tagain beeanse ol e Canadian influence)
Muncrezl.

Since ihis new plane cost money and
sinee not a dollar's worth of drv ice had
vot been merchandized, Gue advene of the
new plant signalized the Tact Lal Capital
must have pude ity appearnce in the
varhen-dinvide emerpiise. And Capital—
pesmacol by Messrs Whaley and Moy
rross—lad indecd appearsd, peseanified
nioy bese o capitalist than Aupesl Hechscher,
Su the dry-ice business, like so many vouny
busingsses, hal tisen 1o what mighr be
called the Racker Fia

Freninza

PILGRIMS (3F DEY ICE
Themze Benton Slzes {ohove), wlio vieasoed
carben loaide o cvery homne and solid cabon
digeerde in every refrizgerzior car But vl inke dry
ice and nened o dimgicles bofore che drvics
dr=m came mac,
Nalter To Josenbsom (lefr), wha promoted 31

Hlarc's visions, and told the U, 5 pebliic alnat cae
son dioxide witlh full puge magazine advertise
fa, Dt whenn ghe diyice Losines aksoo Lef
Ju

¥r, ¥rank G. Shattuck (ight), wb the
Echraft's  Sroves  (nestavcanr and confecionany
rhainy, who gave the young dreire incisry it
first cussorner, Aned W, sheetoel sl pses dry den

Backer Heckscher

Ar efghty-three, hip-hearced, shrewd-
brained Mr. Ileckscher, bearded, spec.
tacleel, and Uewtonie, is a great deal bereer
known thao either Prest Air or dry ice,
and the solic carbon-diowide ventire is only
wie of the many cocporate bodies inta
which Mr. Hochacher Bas breathed o finan-
cial being. Having made a fortune in (he
Mew Jersey Zine Co.end accumulated much
Luger wealth in Manhatean veal estate, paur-
vendarly in the Mumay il and Filey
sgoventh Street districts, Mo, Heckscher in
his later yoans by been most widely thoeaght
of a5 a philanthropist, with child welfaze
aud stum abalirion his major interests. Bot
ke has Dy no mieans ceazed va ke a capitalisl,
=nid harthermore & creative cipitalist whose
wind is srill responsive to new colerprises
Whether solid carben diexide will even-
telly result in a ucl addition o or a nel
subtraction from the Heckscher wealth is
still undecided. The managemen: of the
eempany has been subjecr 1o gudden and
aweemng changes (e lasc one of which
Lroughe Mr. Heekscher's personal allomey
00 LG presicencys which is same mdication
rhar solid carbon-dicxide progress has nor
been altozether satisfactory Bul io aged,
diry ige was stall in its dawn, and all dawns
are proverhially zosy

Departure of pioncers

Solid carbon dioxide, however, throngh.
cut 1g24 and during the Grse Lalf of 1gun,
showerd no evidence ol atlaining any Ruan-
cial sellsupport. Mr. Heckscher satished
the need [or fodncial resonrees, bue the
management factor was sl crratic. Al
hough a considermble qoantity of doy jce
was being wwnufscierod, not oa single

pouel was being sold, and in Ogtober, 1
M, Slate, wlo apparenty had lesr some of
Lis enthosiass bor dry ice, just as dry fce
Fenck also Tose some of its enthosiasm Lo bim,
Ickt the comoany and wewl vut to Calitor
mig. Later Mr Slave, still inwentve, turned
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up with & new and improved
bype of dirigible In the spring
of wpz; Mr. Heckscher climi-
mated  the oo onginal dry
icer, My, jasephson along with
a saler mangger who was -
g o sales ai Fioo a week
ard an mssiseant gales manaper
wing was ma ko oo sides al oo
a weel, Mr Wi lew, ot the nrrg-
inal Frest Aar compeny, e
| came presider: Mr. Heekscher
| also decided to Jeave tie Prest
Alr family 1o its own devicss, so
he sold i2: zadpess 1o a Bufiale
COLpaAny- Thus ended the
Prest Air period and thus be-
BRI the :Llu;ustl';-:ilj’ d-l.'}' ice era
utider the sponsomship of Drylos
Linrp.

| A customer

Ouc of the Rus. accomplish-
ments of the Tiylee Corpe was
a fear never performed by
Proest Adr—pamely,  Wee Jand
ing ol o customer. Tr was M,
Cozack whn did the landing.
with My, Frank G. Shatiuck of
Schirafft's Storee in the cusnom.
ers mile. At this time (el
ryg) Schralll's was experiment-

I ing with 2 package desigmed 1o
keep ioe cream hard  belween
the moment of purchase and rhe
mamens ol eonmmprion. Thi
package was & sinple corruguled
paper box, which was na grear
shakes as an insulatiag agont.
Me. Cusack, who had heen
domng svmes work oo the i.;mb]l_'m. ol design-

=i o mntaine for Eskima Pie, heard - of
Schrafft’s dilficuley and suggoted that the
we cream container should also contain
a lide dry e [omsouch as dey ioe i
anguistiogably a potent vetrigerant, the
dry ice Schrafht's package wave excellent
cxperimental resulis and Tid o successind
wwout ai rhe 1K1 Nroadway Schraffc's, But
juat hefere dry ice was o bocooe g vegalar
Schraflt’s Eenture, any irate custammer tele
phoned Mr Sharteck, 1he cosromes, 1@ ap.
peared, fad bought seme carbon-dioxide-
picked ice coeam ar 1B Theoadway. His
chldren had seired the package, They lad
eatens the diy ice They o berome deathly
sick., Bur—and here the complaine tonk 2
new and unexpected tack—the geneian
wlhi wis doing the calling was on engines
what felr coreain thar he conld pmi'iﬂ-." Mr.
Shattwck with a contaiper which would be

. Bioti aficient and mpcmrons. And he woanld
be giad w call on My, Shatiuck and show

im how the trick eould be torned. 5o Mr
Shattuck asked liim Lo call, whick he dad.
Wha showld he ke bot M. Josephson, late
nf the Drylee Corpd Wherenpon Mr. Shan
tuck decided that he wonld have no tarther
comimerce with diy icers, past or present,
and calied rhe whole deal off.

At this President Whaley became icked.
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Eipaany, Eartagaler

SOUEELAING MOLECULES TOGETHER

. oan estential dem in terning o oas into Bguid or solid,. Carbon dooscee
Lgueacs al 0 degeoes centigrade under premove of thicky five atmosphoves
AZovs, A dreite CompIsioT.

He told Mr Cusack thet unless Schrafft's
order were reinstated hey Mre Whaley:
would go to Mr. Ieckscher with the fdvice
that solid carbon diozids was a snarc and a
deluzion and the whole business had better
he closed up ripht away, So Mr. Cosack
trivd designing a package foan whicl it was
difficult ra extract roe dry ice, and went
tlown to Schrafft's with . While he was<
demonstrating Lo Jolin Shattuck {sva of
Frrank ), the Father Gimselt entered and
annonineed that he wonld rake ne chances
with catbon dioxide in any foro and
however packed. Tlesperate, Mr. Cusack
snatched up a small fragment of salid car-
bion lﬂiuxidI: and began o chew it Coora-
grovs, John Shartuck lollowed Lis expmple
The cider Sharmck, horrified, lookod on
with wideming eves. “Is there a trick o i7"
he evelaimed as neither Mr Cusack nor
Jobur Shaltuck oollapsed before him, And
when Mr., Cuosuck, vizorously shifting his
carbon<licnaide quid from one side of his
incuth to the sther dest gumn or denture
be Tiozeny assured Lo ihan ic was the veri
table—bnr harmles—drey ice that was heing
mestivated, Mr, Shatcuck Sr. withdrew his
objectinn. Wheareupon Mr. Cusack and Mr
Shartack v thankfully sxpectorated the
unevaporated portion of therr refrigerating
movsels—and dry lce went marching on

Doy 1oe cream

The Drylce Corp. later quar-
reled with Mr Shattuck snd
lost his busioess, hor M. Cuo
suek hzad not chewed inovamn: Far
thie moecremm manulacturer,
awakened hy Schrafft’s exper-
ment, realized that for him dry
ice was indeed the ideal re-
frircrant.

Div ice and ice cream are
natural affinities, especially as
Liaveling companions. Even
when dry ice was sellimpat §roo
a ton {fve cents @ pound),
nEny e ceim nanalaciorers
profereed i tn water ice at By a
ten. Brine—a combipation of
water ice ane sair, with the sal
acting as anti-freeze agoni—gives
temupe: atures suitable for dce-
cream refrigeration. But so
much more Lrioe Ui selid g
bun dioade is vequired Cor the
same refrigerating purpose chat
cheapness @ cancelod by guan
tity, amd the nnwieldinesss of the
water ice remains as an added
liasdicap Lo ity ernployment:

Suppose you ate shipping ice
credin Detween New Yook aod
Phitadelphia, and are sending it
in five-mllon wonden tibs ind:-
vidually pucked in e You will
need anont 103 povnds of e
and salc for each tub, and the
oLl woight of twb, brioe, and
cantents will bie nearly 1ga
poundz, of which only about
thiirty puwnds will be ice coean.
Piaat iF you are vefrageraring with dryice, yan
can ship 1n :’:'.'L'-j;arlun PupLT CHTLOTIS, PHCE-
ing each with ax ro eigher ponnds of dry
iic. Even when dry ice ogit Bve camcy a
pound, you were nsing less then forty cenes’
worth of dry ice compared with aboug
bwentv-live conts' worth of brine. And you
har a throw-away contaimer with no émplies
tor Hawul beeck.

Oy Lruck shiponends, dey ice is even more
sdvantageaus. Vou ean ship 3 googmllon
triwckload of 1oe cresm o about bo milbes o day
with 1,200 pounds of salt and ice. The same
trip, in a properly insalated dry-ice trock,
needs only ninety pounds of diy ice. Heve
the diference between hanling the waste
foad of brine refrigeration amd che pay
load of dry-ice refrigeration s so greal thal
vou tan wse a Lwo and ane-half mon cnuck
with dry ice in place of a three and one-half
tonn Lruck with water dice 5o even at irs
pionesr prices, dry ice found & ready wel-
come From the foecrcam shipper and the
Dirylce Gt il had no Innf;r.r a ;:‘It'."dL:Cl! with-
oul a mar<et. Virst Farge manmfacturing
rstommer was the Brever Toe Cream Co. of
Wew York Then came Ahbott's Dairis,
Inc., in Philadelphiz, a group of Pittisburzh
dairies. and a Boston confectionary chain,
In ey the Dryvlee Corp. sold efigooo
pounds of solid carbon dioxide. It hegan




to look asthough Mr. Heckscher had picked
anether winner.

Troubles of expansion

But woliing dhe dry-ice cow prowved. al-
mest 3& Decnic i process as giving i Dirtle
In agey, Drylee decided o stop purchas
ing carbon dioxide and 1o manulaciure is
own gas, so it buile a 500,000 coke-redoc
tion plant in Elizabetl, New Jeser, the
carbon dioxide of conme heing given ol
by the buming voke, The plant was one
nf the largest coke carbon-dioside produoc:
ing centets in the warld, and there was
nothing al &l the maier with it excepr
thar the carbon dioxide it prodoced cost
mizre than the carbon dioxige which Drelee
could buy from any one of 2 number ol Loy-

rodier carhon-dinxide prodocers. 5o Dy
ca eventually shiwt it down and charged
the venture to probs zned loss.,

Contralized producrion rhus having
tutned out badly, Drylee wene in for decen-
rralization with equal enthusiasm. It ds
rided to put up solid carbon-dinxide plants
at variows pouls Uwoughout the country
adjacent o carhonsdiovide producers. As
sne large oarbon-dioxide prodocer was
Liguid Carbonic Sorp. -Lwi:it:‘h supplics car-
bon diexide ro soda founrains and is also
a lewding nnufscourer of the soda fountain
itgelty Diylee and Liguid soon concluded a
working agrcement. The gist of the deal
was that Drylce would build umits nest
doar to Ligquid's many exisong factories
and would purchase Liguid's carbon dinx-
e for solid carhon dioxide manufactuze.
Ligguid paid Bheooon for soonn shares of
Drylce stock on the understanding that the
meoney wai to he need in purting up Dirvlce
production wiits. Lu the Gall of vgag Drylee
started a plant in Tos Anpgeles, this com
pleting a cossl-to-coast scbup with scvens
teeit plants and a {102g) production of 14,-
UGk Lo,

But Lefure the Los Angeles plant was
in cperation, Drylce enginccri changod
their minds again. They decided that manu-
facturing o onc or dwo centers was Detter
after all. and recommended the abandon
‘ment of many units in the far-fung st
ture. This procedore natucally irked Lig-
nid Carbonie, S0, abeer much conference
and controversy, Mr. Heckscher taok bBack
his zeo0c shaves, In cxchange lor Lo
fhares, Liquid toak aver not only the 1os
Angeles plunt but alse the Dryloe unitz i
Licuid's factories. "Thus all lies between
the two companics wene hroken. Liguic
decided to solidify its own carbon dioxide
anid enrered the solid carbon-dioxide ficld
a3 an immediate and potent campetitar,

Disappearance of monopoly
Distribution deals that (el throuph and
praduction tacilities that did not prodoce
might have been divuissed as merely the
unavoidable growing pains of o new and
uncharted enterprise. Biur from le very
natuie of Oee dry-ice bosiness, largescale

competition was almnost cereain o appear.
Doth fevmentation and combustion vicld
by-producr carhon dioside and maony ave
Uee smanafacturers with a plentiful carhon-
dinxide sopply o terpt thein o the solid
carbon-giexide husiness. And by 1920, with
e ivecrearn marke: well doveloped and
with dry ice selling at five cents a pound,
there was a distinet prefit incencive for ger-
rng intn the field Tou aggo the Publicher
Aloobil Cu., well supplied with termen
tation carbon dioxide, ongaoired the (e
lanwey Chemical Corp. s solid cabon
divxide subsidiary, sold s produer under
the name of “Thermice.” An cven carlicr
compentor was the Solid Carhomic Coo
which gob its cairbon dioxde supply from
Eastern Aleohnol Uinrp, fou Pont subsidinsyd

And soime en to iilfteen smaller compericors
were invading, or about to invade, the dry-
e pastre.
Failure of patents

Alamnesd, the Dryler Corp. sued Sohd

Carbonre, alleging  patent  infringement.
Irylce Corp never had succeeded in get-
Ling & patent on the manufactore of solid
carbon dioxide, which was an old story
long before even Prest Air Idevices bad
been thought of, IL lad therefore Lased its
mllﬂﬂrh’-'ll':t'l'-'- ]'-'l'l-ﬂtifl'ﬂ on i palent coverig
swital the patent application called “a mann-
Facture ' This “monufactiere’ was  de-
semibed as n reanspoTration package con
sisting wf @ protective casing of insularing
marerial having packed therein a quanztity
of frozen catbon dioxide . . . aad 3 quan-
tity of freezable produsy in leesing pros-
mmty o said froeen carbon dioxids | . Y
This complicated deseription covered an
erqually complicaied maneuver—arn gtlempt
ta remaedy the lack af a parent gm sodid
carbmn dioxide by consideting the carhon
divxide a5 = part of its package and thus
patenting the two together. Since anybody
attemping to sell zolid carbon dinxide
would be bownd Lo sll iU in a "lransposta
tran package consisting of a podeciive cas
mg," ete, the Dryloe claim was undouabe-
edly sweeping,

Bur rhe reansportation arzument did not
stand the seruuny of the L. S Supreme
Court. In the spring of 1931, the Cout
ruled that even if the Mrylee parkage were
palcitakle, there was noldng o prevent
any orher malid carbondioxide manabac
turer from sciling his Frnducr for 1ee 1m 1T
This decizion was Iollowed by 2 further
riling rthar the packapge itself lacked in
vention and novelrs.” Thus the Drylce
Corp. lost all pretensions toward being 2
maonopoly. And hardly had the Supreme
Courls decision been announced when the
Pryice {aorp. was confronted witly @ pew
and powerful CRIMPELIOT—a  competinar
wille & price policy which Ias chrown the
entire ndmarry into a confused and tur-
Lulent swite. This competitor was the
Michigan Alkali Co. of Wyandotie, Michi-
gan (suburh af Detcort), and with the a
vival of Midsipan the dey-ice induascry
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Michigan Alkali 1
i &5 & sure thung ther Jobm B Vord Jx |
never had o est even has Licarbonate of |
soia in order oo make a sale. For his father, |
grandiuther, and greatgrandiather were in |
Michigan Alkali betore him, and My, Ford |
is now the fourth generation manzger of a |
large, lonpg-established, and closely-lield
Farnily company, Michigarn Alkah tells noth
ing abour s business since oo public balg-
ings exist, neither is there any wecesicy for
reporls of income, =ales, or [rehirs. Bt
Michizan Alkall bs sevund vnly to Orlzndo)
F. Weber's Allied Chemical & Dye in the!
production of soda ash and caustic suda the
feading members of the alkali family:, And 1
since, o pul s omnplicated matter moover
simnplified rerms, soda aste plus silica cguals
#lass and caustic soda plos far equals soap,
i will be seen that both the glass and the
soap mdnstries are Mro Ford's large and
excelleot custaomers. Wirh the glass indunerry
his relations are particulacly closc, sincg
Grear-Grandiather Card was fret TLS. nlates
plass maker and Grandfather Ford was the
Ford of labhy-Owens Ford, window glas

makers, In Dibby-Owens-Ford the Ford in-

terest remaing large. In addition lo supply-
ing Libby-Unwens-Ford with sada ash far
windows, Mr. Ford also sells soda ash to
Chwens-1llineis bor bottles, and Owens IHi
nois manufactures 41 per cent of all UL &,
glass containers (Forrune, April, 1gge). As
one of the foremest suppliers ta twa of cur
nzost basic industries, and with a Lusiness
which i forty years of steady expansion
nuw osoupies 1tey acres along the Detroic
River, the Ford Family was a Dewcit insi
tulion lang befors the antomaorive indosmry
camped alongside it And from che stand.
poind of a slabilized inocime subiect o baod
lv more than 2 sricely family division,
Michigan Alkali moust e a much more prot-
itable enterprise than many & company in

which mublic pwnership has aroused more |

public etk
It was therefore a large industrial wiil
that Mr. Uocd was bringing into the dry
ice field. and it was also a very large carbon-
dioxide produccr, For paliaps e most
basic operation in Mr. F%err]'s MANY (PETa-
tinns &5 the combustion of limestone in
which carbon diowide 5 given ofl in very
large quantiries, Thus the prablem which
had so much perplexed the Dryles Corp—
the question of purchasing carbon dioxide
versus ralling its own—never was a prablem
w Mz Ford, It i, of course, inacourats to
say that My Fard’s carhon dioxide coste him
nothung, parricelarly since he bas gone
the ex pense of COLStTUCLINE, I OOe cormer of
hiz soacious domain, a bne new anlid car
bon-dioxide plant. And obviowsly il 5 el
waste product o even bv-product carhon
dimcacde that this plant is utilizing, Butic i3
entremely low-cost carbon dioside, since it
i My Ford's own limestone and his own
[Continusd on pare 80



coke, garhered together by his
cwn - asembling Facilisies and
manufacteied ou lies G preme
ises. Superlatives are always suls
jecl o guestion, hus ic owenld
seem altogether reascnalkle lJmt
Mr. Ford can make his cardbon
digside more chcaply than any
ane can boy i zod that in
Michizmn Alkali the doyice in-
dusrry Las discovered ics loweit
cost prodiocer

Furthermore, My, Food habit-
wally thinks in fatge unis.
Dry-iee people usually diseuss
therr prodosr in terms of
poiines. Bur you doo nae gell
ranatie soda gr soda ash by e
p:}um]: vz sell it by the ton,
And Mz, Fourda uu:.:.m tlitan-
e plant [completed in April
of Ui present year) will have a
capaciiy of 150 teos a day, which
I BT RO OO0 LOES (M I
or more than rhe entice carbon-
dioxide sles for 1p31. Along
with his ideas abownl large vol-
ume, Mr. Foed alsa haz ideas
abont priccs. When he entered
the dryice business (May,
g1} the price, 1o the largs
nger, Iind stabilized arouand
three cents a pound. It the sum-
mer of 1431 (the summer
months are of course the big
selling season’ :Hc price drop-
el ax lowas 1.0 cents a pound,
]r::rgelg.- llll'ull.l.‘h Michizan Al-
kal's di.:rnpriw_' influence, The
price went hack o three cenis
again i the Gl of 1ges, but i
thespring of 103% the price war
reopened, The lergeat wacrs
(such as Dorden and Mational
Triry'y cam niow Loy dry ice for
a5 1ittle a2 one and A half cente a
pound, and in the peesent i2a-
son i is likelv that mose of the
wlid carhen diaxide sold will
br disposed of at below the
twocent level, Many of Mr
Ford's romperifoes mainean
thar neither Michigan nor any
other dry-ice produecer can make
money  on - onsand-a-halkcene
dry toe, and 1t may well be chat
the o cent gure represents =
mare ingical poine of alnmare
sralilzation, o the othes
hznd, with the disappesrance
ot ald prices there has come 2
nowly rovived interost in now
markets.

Pousibilities of dry ic

Adl of which brings us back
o the marer of olbomate dry
e COLSUMmpon—a by bzt
meinced by Lhe repetit wf
potential table already set
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= HANDLING WITH CARE
iz dlourhly importan: when dry fee © the matstial kandled, Mot anly i it
10 cold that it bl..rn.i. bt it evaporales o raj |J.|-.I it |:|¢-.1|J:,- w5 e et of

151

lotel produchon s premasural s

up as répresenting dry-ice's sell-
prophcey:

sArvpal
=i} COTLLm Mo,
Liae Lirma
l;aruuna:mg' b rapes 44000
‘ranspert of fresh
l:rum and vegerahles 37500
Refripemation ol ice
oream 10,000
I{Ei'ld]-ﬂril.lcin ol Tecssae:
1,500, 040
Express aml truck shap
ments ol wnlvogcn
G Q0. 000
Reh jge:l.‘l!i-w'.ll.' caalowl
x-'ll'[]mwuts of perish-
alila Toodstof 1,Ho0, 000

This estimale evidently de-
encl: largely upon the wuse of
doy loce 1 connection with
lrozen foods and rcarload  or
shipmens:s, as these two items
make up §.40m000 ons inoan
estimmated g.021.k00 Lo lotal,
Suppose, then, we examing the
Lo uses by which oy ice hopes
chiefiy 1o develap

Frozen foods

I e brazen-fond use ol diy foe
desends upan the development
of the leorenfood bosiness it
selk, which is a1 example of onc
infunt industry looking opeimis-
tically toward another, Presont
dredice consumption s olmost
neglinble, Mr, Clarence Binds

eye ol Frusted Foods, Inc, (Gen-
ezl Foods subsidiary and owner
af Birdseye COwuick-Freezing
Process! is the ETOEE PXnament of
frazen foods other than fish; M.
Hezrden Tavior of Arlaneic
Const Fisheries is chicl [receer
of fish, Mr. Dirdseye tses possi
Dlv 4oo lwas of solid carbon di-

oxcide per annum, Frogen [oads
arc not froeen with o TV W0, EITHOT

amnonz fresding is just as sal
istacrory cand much cheaper
And carload shipments of Frozen
foods are preserved not with diy
ice but with brine ice ar witn
mechanical relvigeration, Dy
ice 5 used in Pearen-Food “fald
ing raoms'—small and poreable
oontainers which the guick
[eeverer walies with hine om his
+n:'-rJ-'1-Fre¢ﬂ'n; excirsions, and in
which hie keepa his frazen fo
DI.D‘.-ldlh’I o lavge and mech
cally vefeiperated ‘starage plant
im aviilable, Ao doy ice s also
used inrhe trucking of [roren
fooada. %o Mro Dirdseye iioun-
duubtedly a diry-oe comsomes
and bath applications of dry ice
to tne frozen-food business wll
show larag inf,:'c“js.cs a5 SO a5
Mr. irdssve's rapidiy mmwing
Lruziness sup'-l' s a suffwient
volume of pe le cargo, In
1g3: the Hirdseye company
froze 1anon.ao0 ponnds of
fol. Thiy is an infmicesimel

+ o .

portion of UL & food consusp- |
nan, aited the Frocen-food indus |7
try has theoretically an aliost |
limitless cxpansion. Bat it will |
have to sell many Lillivns off|
puurmds of Frozen fnnd |_Ir'|_|_u_|:|
using as nwch solid carhan di )
axide as the dryice prophed -
Limales

Silica gel
Az for Mr. Taylor of Atlantic |
Caoase Fisheries, Dot again dey
ive may be usad in trucking and
display, bat cuniently hae small ||
Fi"ﬂﬁpf‘(tﬁ vt o '-'.'|:||_1|_|_|_|:j|_u.
for althoush Mr Taylor iz ax- |
perimenting wiikh a more mod-!
ern refrigerant than brioe, drov (|
ice is ot the anly refrizeraring
novelry. Mr. Tq"ur's [rozen fish
wravel in special refrigerator
cars built [or e use of what @5
called the “silica gel” refloigeral-
i system. Silica mel is noirsel]
a velrigerant: it is a vory parous
sand-like substance whose chiet
pLuperty Inoa greRr capaciry tar
soaking thiegs up. [t 15 uscd in
comhination with any liquid re-
frigerant {armmenia, sulpaor di-
oxide, methyl chloride, or aven
liguid carben dioxide: and sh-
sorbs the vapors uiven ol by the
evaporating liguid. This ab-
sprption permits Further esvap
otation and thersfore further v
frizevation. When the silica gel
has sbsorbed 2z moech vapar ac iz
cant earty, it is heated: the hoat
drives aur the vapor and the gl- |}
ica gel is agatn dry and ready ta ||
'r'l‘l:lu_nf 115 £|I=r‘=h‘"l}'6bl - & rl.-l'-.'-ml- |
The progress of silica gel is
obviousiy 2 direct menace to-dry §
ice. For here is Mr, Taylor oth- §
erwise an ideal drv-ice custoter §
—far luis frozen fish wre partica- §
laxly perishable—prefernng sil- §
iea el largely beeanse che cvap- §
eration of Lhe refrgenmt s |
maore readily controllad and a
unilorm temperatire more &
ily established, Alo, the silics
gel sponsots have gone into rhe
manuiacrve of silica pel trocks;
s compete with diy e in the
Litter's mms pralicable applica-
tion. Here, inoidenezlly, 15 an-
ochor characeristic haard of
the new-way producer—some
still newer novelty mav ac any
tiane wirive to split the market

Unfrozen carloads

As [ carload shipmenis of
pnirezen doods  (pariculary
meats: with Swill, Armour, Cud-
shy, areel Wilson s Targest ship

[£emtinued Gn hege #2)
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prersd, hewe ey oz collides with
A it tely economic Lat im-
wrlimlely fmmevalle olstacs,
Thiee aie o Uy couakry wloal
iy oz mefmigerarer cars, LF
these, ARoonnn are Bmile Tor wa-
I |:,r, f.JII|‘~' ciwliiy cermprize the
||.l:l!;. el ulllﬁ twalve
I|i'|li]r the American Gar #
Fouelry Ty are cesimesd Tor
solid carbon Sicaide. I i pus-
aible ra ".\':':-;_'l; dnt o i f*—:-"-&”r"'-'.'
theoreneal

cage-for the doy-ice

cooling ol velvigevalon cars, par

{ A (e | 1
cetits A ponne or bess. o, assm
g proper osnldton, the dry
A well be e timies s 20

treadbarty wath

et
Chent wd rne s and ar pea eenns
o poncl i cosks ondy Lun G
e il —andd saves the pupense
of Tranling s e h weshe, Far
e vie Beinge owever, Lbhe ar-

auntent b eniely ieovetical
1y e 18 1 efficignt i tie
ortliugry refrizeraer car, for

wcar s not well cnougly in-
for preseeve i eneling
ags blhapkoel So evidently (e
will ke o -':_'FI'I‘-I.IE el :||,I LE
i cariaand refrioeraciens unol a
sullicient coaeber of drv-ice Giss
are-hnl.

Furthermars, therg i5 na
good reason why the railvoads
shauld |1T1T|:fl£|lf‘|}. e in for
Largescaly conel welion ol
Thew nos only com
the coanpanies
wxd  Gperale re

T Tl
suilarest

AL
Ly
ol
whi

LE EATE
many al
1 bacldd
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rantinaal TR
.i.ar..'.l'r. 2l o Jrge ‘m-|

.":"L;_.{::l:JL.'r.' carswb the gsial type,
Lt toer also have invesomsnn
in st of che dco o:m",uauim
"|:||c_h supply ice for q,.;.l wiil
proenti Lo the lass bive vears

Pennsyivania Ranlraar
REIL -ﬁ:ﬁi{.".ﬁ"ﬂ'ﬂ:ﬁ'ﬁz a1l
i'.$ 1'Cl.1ii.ci.'.'|L|,"a.--;_:|| u||{|_ i;_'[||_5_l| f;l,
ilties: 1he railioads. linre
therefure 2 wery ‘avze invess
el i Qe exiring ovdor gl
f‘.‘-“'l':.-' roative :\-|'.||:Jl'.|"--l:'.IF ics
charwe. Uhere ig alio the poss.
Eilicy it a0 clzcnge dues come
il swill i'IE_ (aCat § |||| 5 ||t: .I_II_‘ al
dry e Lo alome the e 07 the
muchanieally refrimerated e,
stche we the silica gel gars al
reacdy vgesl by Adlantic Coast
Fisherics. Conversion of relriz
eraior cev shipmenis [iom Lirine
e cry e wil |I1r“1'."tn-"r- ke at
Irest b slaw s o longr process,
sl although 1c is the Taagest 1
15 alan the mase remore of roe
diy-ing prospots.

‘m' it should alzm he noticad
that dey ice 1n 1y well have rhe
viphi oo ibsside, o hestaol-
rinl G peEsess ne a0 inberent
aonornas advantaoe whack wnll
wltncstely Dorge aesell ever
i wrn T [ ened |“r1l'l'1-°""J.-|r

The wse of waror doe doc

tor

TRY ICFE T COCA-C0T A0

caltheis= cnal o T lae

Crvpe Tiase just enacdnded an

vacre by selid marban dioadde i vsed 0 oarsona the s thar tefresnes

Levaed auel

the refrio

valve a large
does ke up @

WARLE
wirh

e by e opetiiers (ol
Carkrme ol Celd Carbonie)
aned was s e be dickering
with the Delancey Chei
Cord., the dry-ice siubsidiary
Pubiicher Aloobol. Sloeald the
Dslancey cwiil o .:|:uL|;:I|. the
r""1|1"l‘ ARl E T .'.I‘| e COMPRIL

lowals

ELUILL S[aiet Wi n-:..].L.Em-n_-'_r,J_-g J.I\J.,_ ica will prosent a united tron

ke be oocupied by e con
MGEIY red rrgervaied, Tl qmay I-._
i this inefhereny rlaes vt ans
pedn o he swfacs of presom
Ireizhieares, bor nevertheless
the shipper ultimarely does oy
tor thern. And Lhe et of e
g condinans 5 never sul
[eaently powerful e be o alin
T il

E‘-"FN dsice [ronn it e lromed
porencialivies dey ice has

edin e Todt for pxpardion alons
lies inowhich it facare shoukd
ke mcre easily vealizedl Wh
ever the railroas may rhink ol
dey Loe, e is uo guestion b
toar e frock. Bas bakenr o 03
viry kinelly sndeed; and the
i tnerense of truck-liaol ed
1 1 e mast
devciopment in re-
wportation tends: ln
e summiertine  trucking of
perslable luodsiuls, praciica-
Farbe meats, ey ics s one ol
IT5 mMoar Tapidy growing "'|""|‘:||I-
cating. Nor has :Ir:. e bvany
nueans exhausted it icecrean
posiliilivies. For the fce-croam
L]'l:l.]-..:.ll", I0n WsGE Nl NaoOre
than goano wons ot dry o [aer
anpieat ael Lere woudd secin
ter le latvle reasnn winy dry dce
shosaiel e raprdly cealiee s
chuueton per e gl
Megnwhile the Deylcs {_.r'-'|:|
g Juat brought ou &n gpEara-
s wherely carbomated bever-
ames may be olhareed with car-
brzer cliossacle divecily from due
solics Aud he Adkclc & Pa
Ciiee sLOres: 2ve <II_:.IE“:"I.'| [0 Chis
pevse drg-teed ice eremm kepr
in special dey-leed ealiinets. It
iz prety difficult to visualizs auy
iarao-ton dry-loe yoan Lo a
o] TANY yeErs o ocome: Buac it
w equally difenle v regard e
prEseat B oo B ean s ption
a5 anyihirng more thian the er
cenl aileswone: on o road of
which thegreater part has yet 1o
e cove el

Stabilizarion of diy ice
Mesawhile ihe doy ice incos:
try desell s =atersd upon a
comparatively stabilized period.
Toe Apweil, v, Lee DevIoe o

-I.’J.llilbt coeir nibd-veestera tivals,
A the mduzny will he very
lavgely in, the leids of Micli-
man Alkah, Taquid  Garhomic,
and Diyloe Corp,  althongh
Mathieson Alkall, o cunpory
Very SLNLGAT 1| J".-h:'lu._c;.in. hoas
ilisos woane et socid carbean o
e aridl has a larze distribotion
m e Smntheasr. Phe Dieylee
Crrp, noew Teels char gas days.of
crial s error o are endecl, anad
Lhae i amporigno,  howgver
costly, o mives it cotsicder-
able adwanzage over iy newer
pivils Tovgegn il sedel mmore Uian

rwie a5 mwnech ey e as oall
ity eomnpetitors coanhined, and
willy ils recent mgemgers QL b
errengriocnee i positian o

chict lsporsoe oF solid carban
elicsrica,

Fwven it M.
vome varbon-di
cloes ot sl i

Fowed Bas a loiwver
le mas, Bevice
tarl Lo b et -

caEr sandd covelirm diavide Maore
aver the [irelcs Corp :Iunls
that the raw puaccria 4:-11 L

manutactring end af the Bosi-
acs 1z i by s wival :~1:~':-I.
i shat the R I | |_'|f|"|i‘:l (RETT

'.i-a-u lias berome the majen fac-
g M Whllgon Miller Laweh

L4 n"]'."l“""l!""“‘-';..,ﬂlnlml he .5’ s

aes Ui T vegzg o ol

11
fb svery b ‘Eum"ls oo earbin

dieecide nacclactorsd was lost
Fharougl evaporationg —vanided
nte thin awr and relvigsreace:d
foching more than the LT 50 at-
mosghers, Ancd e s bis beliet
riar Dirylee Ciwp. s superior o
5 competicors in the linndling
gl merclamdising of s elosive
woduce. Chn the other hancd,
hoveser, Mr. Ford of Michigan
5 .I|.'.-..l‘§.':-. t b reckome] wiks,
Wliere uther vianulaernrers
shmice ther heads over twa cent
dvy ioe think thar S5 o2 oo
( a2 aparier
z the Jumwest I.II'il QERITHE
sistent with a profit. Mr, Ford is
;r:]'[r;, SOy i0e as lony as one el

|1 b oeents, alchonrh ae what

hovw Tong are oues-
eult b angwens His
compstitors sy that even a3

Wt |'l"||.'_E is AR e C s e
leemee. e Foed savs pathing
sCulg ory toe &t one and a halt
anila,



