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Co..W™ A0 2 7IR DIFTILIRICUT

Tictory recorde thrat tic early Zgoyotiane and omane
viere fsiilicr with a variety of mortvare and meortar nidns
naterislse Reanine of vtructures cof thovo dnyc rhov tlie uce
of mortnar bLindere n what we would esll assonry c nntregtion,
2:id alco a vaory extonsive ure of noqo kind of mortar in tho
Torm 22 t4ucgoese Tt YV cre enrly vvoriers noccecsed no mcan
mnovlod~ye of ortars ic perhase wect evidonecd by the raanri-

abvlae ctate of ~rerearvaticn ¢via at thic dny of the uiqny carly

zamnles ©f =tnccoe.
Mere vesan U0 be no evide.uece, hovever, thst treco early

sreex, Joan, or ynrntlan worizers meed a czawah of tte Portland

’
tyses  Ratvhoer, there carly e3az2:itiars materisls were conaon
1i 320 »id plactore, very =inilar to tho-e in uncre tad-y.

Lortar biaders nay he convenieanily esncidorsd ia tvro broad
elarsecr = liaze 3and e2 .catce P1linr bt coea trh3ce clazces
are 7 hydraulie line~, 9 larr3y ucsed in Jerhern 18 Teatral
Luropde Cogenbts, liewira, may bo divided iato tve -onersl
clazsus = natwe2l and 0r541laad ccacatoe Ia edditica to thaose
sro the wvaristleas itnovn sg pguzzuolana, clsy couead nid fron
ccaant, the last asotioned bein~ heot Knowun in Garmanye

prnother vay of diviliny e coaronvinz n1¥asinls urod ia
gtroctursl warz is into two asia clarres = nen-nydravlic ani
hydranlice oa-hydraalic, =8 the usae iplize, w111 noas sot
011 hardea uandor wasery while hydranliz e2q0abs will herdoa in

either 2ir or vatcere



-

mha follorin~ ic a li-t ¢? thr ctruetnral z22ancte of eomm-
ercial incortance:

Yon=hydratlic ( Sy-rua ~le tors
( conaoa Line

Hydreulio ( ydry.lic li=e
(3rao .ier Ceaont
a by-product
( Puzzolsn Ceacnt
~atural Ceaent
>ortland C:ient
(*dnltereted or mndificd
2ortland Ceient)
P nore extendsd definition of ¢omo non-hydr-ulic and
hydrauliec ceiente follow:
TILTOLUA 1o oa edaent of volennie oricine Its nnne
is derivod froa uzzuoli, an Tbtelisu city nosr the bare of
ouat Tesuviue, where the oro ertice of ovuzzuolana vere firet
diccovrreds The ant2rial, a volcunie ah, wae wulverized
g1d mixed with £laik=d 1ine =nd = : 1511 azrount of r=nd to
form 8 hrdrenlic mortsre °"m-2zunlanaa i < cilicats of
sluaina in which the eilica cxirte Iin a statn nusily atta-
czed by eat-tic altaliery Monece it resdily c»ihiacs —ith
line in aortare
“uzzuolaan a1y te .roduced srtvifielally by buranine ecrtain
kinde of elsye. The aaturel azt rial any frecueatly be in-
proved by burnince In twcrics, a c2aeab eslled suzzolan has
been maenufnactured for aany yoors fron line and bvlact furaace

slage Thic 1¢ doccrivbed labt~r under "claxr crmeat”e
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HATTRAL CallidP, as the n<me implies, 1 errentinlly
formed by n-tnrese “eortein srrillacious limaertones contnin-
inz verions oercentnrers of lime, rilie= =nd1 =lunina are
quarried «1d hurned in their nstural ct-%9 in onen line
kilne st coa-sratire lowv teaporatnrere Tho rerultant rrod-
vet when rednced to a fine cvovder is th2 n:tvrol cewnt of
COM1ercee

The :=erican focicty for Terti-im ateri-le definec rngt-
ural ceswent as follore:

"tetural ce et ie tho Tinsly pulverized oroduet recult-
jne froa the calecination o aan «r~illsceocusr lintctone at a

teaersture only ruificient to 3rive olf tho carboriz acld

To better illucstrate whaast ie measnt by .iatarel Crnont, a
ceacnt rock of tre Lehirh dictrict in renncylvoiaia asy bo
uced as an exwiplee Thie rock 1c of a e¢azincted noture and
even.to the unnided eye, and rwch acre co under the micros-
cope, chows verione layers cor leaves of varyiie mnterisle
Tor nractic 1 pur-ocec, it may hsosen that one of there £12ll
lsyer~ is 11, another slunine uand another cilicae; or, there
may be a lar-ec leyer of 1line, two lsyeres of cilieca to~ethor
and a emall leyer of waluninae Tric rock Then c¢nlcinred,
either under hirh or low teasrrature, will nct coabine in
all ite narte or cl-aentce  onccouwently, for surpores of

conpariron between natursal sand sortland ce:2at, 1t moy be

brosdly etated tnat from twenty to t-enty-five norcent of



tme n Yur-l cervnt 1o 1icrt 27 avS 12 e2abliustine Oy tol-
in~ sue sartiosn~ of <ilign A4 -luzina thet  heould coalino
artoorly o ith the 1l 1 111 Be Thmad thore are ecortadn
nroartions ia cxecre and o orefors unwor iande Mnce
satrradl enaent roste oor2 Lurntd At oa o crebively 1yr tony
7ith eol, 24 Wiy roeslilar 2 bisi-l Mion drowva Troa L
iln 1 anb very hord a4 o b2 redioced to Tins couvdicr vibh
CC1:mrubive 840

wirr the nabur 1 ocoe s ay oo lacluded bhoe 211 o
oier of Lhe ﬁowoid»le,. (e Yooiz), SRR N (Loxylaad),
Lohlshy (Cmnrilvanla), citroa, (Lew York), Louisville,

( Tmiuely), =nd Ttisa, (I1linoic) dirstrict~s 11 of thoce

(¢

81250 hoor 03fyred a9 rooer rombeticn sad hove blea m oed
i1 Lavorde b rori throrchaut the Tolted Uitater

TORNL T 20 Y ie r0 need beswire tho ecrly nrodnct,
nen ety 1o enil t2 h v reccaled 10 eolor & Toaoug Unlld-
iav staone oa Ve Irle of Noctl 3, L:mlende

ortlend erient 1ot roduct obtnd 2@ Uy Liwcly omleer~

inia~ tre elilize 716l o fro Whn heni-e U2 1iri font
Treton o2 s iavi te crdtTietl-l airunre o2 “Lasly croind

coloaregrt vl craill-ceoy abociclee

Trortlaad ceent it roliot outalnnd Ly Tiowely
alverizivt eliazor croliaced by e leiais~ oo L.l daont fuc-
foa aa 1.0 .00 «d e oordy v criiv.ed ainlure ol ar 1lle
ncoouyr n1l € 1z redu - astaciolo, 10 oo odiitioa cnb oruend

toc leintim ouze:t v 4r 4 c-lcited or uicaleianed gypsum”



In ~eneral, the coapd-itio: ¢f portlsad e2wat ie sbout
tweuaty sercent ¢ilices, tea perce.t <luuisza, plugs ferrio
oxide, cixty-five perceat of 1line rnd five® pocrce.t of
other comsoundse 2ze required coabiaution of the fore-
going aaterials m-y be ovtained by mixiar liacctone, cnalks
or a1~rl with ¢l<y or rhale or other ar<illaceous auterial
as nqy be reonired to vroduce thie uwro-er balance of there
insredisntre It ie glco made by sddinr lizestone to blast
furince £l~x of lo7 m=~.iecis conteat. Drrine hurning, the
convination of the line aad silien, aluaina and iron oxide
takes place. 7The oroduct resulting froa proier burning
ieg ¢ 1led clinkere Thic coiwi.te of silieuwver, aluaiantes
and ferritee of 1118 in certain definite prooorticnece Tueo
ortland ceqet of coiierce is the product reonltia~ fron
reriadiac thiec celiazer Lo a fine . o7dere.

lichard Ze <cade, ia hies boolr "oritl d "ol laces
matarisle nider (vo pzrneral heoads accordias to wor Lhe lize
or rilics s1d «luwalna predoainalee

T*he followvinz are Lic dictianctions =

C L ..y PAGILLI I
Linecstone Clay
iiarl “hale
Chalk lute
lzali  arcte 3iast JFurasce - larz

e went Rock
In thic clascification ire [eade rltstes thet cenent rock
rasy ue concidered a: either cale~reouw or ar~illaceous, but

usu«lly sr-illacooucre 3t in one rection of the Lerieh
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recion e 1line ~cavent i¢ 0 hish ne t9 roenire asn ad-

airtnre ef clzote or cloye

Concerning dictribution of nateriales, ceanit rocs nnd

*
liaectone vro found in the Lehish Dictrict of ’onn ylvazia
ard iz Jecrthcra .ichi~¢n. In the carly dayc of .ortland
cerent amnufacture in this country, .ichi~ n, Ohio, Indisana
and Cantr-1 i{ew Yorlik pl-onte nred marl snd ¢l y or shnle.

In nore recent uve, Lowrcver, 11 wctone har in inny c¢r es
been cubrtitnted for merle Thrsurhont the eountry cearrally
thare nre 1°ry denocit: of linectone and rhale or cl-ye In
Indi~ng, ‘iare:~t~, "hio ond "ennrylvenis a Srue portland
ceicat ir »-nufactured Troa ulset Turnvece zlem» and line
clcne.

CIA3 CLUAIT, otherwirce known 2 "puzzclsn” ee s2ut is
proluced by the intinaste aixture o0f <l<-2d 1ime ond ~ran-
ulsted blact farasce slaze Toth netnriale are ~ulvarized
before, durinr, or alter -iixinge ¢lam cement ic not cub-

jocted to fTire in kilne durin~ the procere 0Ff a-nufucvire.

P

1t 1

’

inferior to portlerd cencut in «treasth <14 other
cnelitiese It found libttle surizct eithser in this country
or atronde
"aINEY 2020L JD, or IRND SU.liUT ie undoe in Gerasny,
where 1t enjoyc a larse deasnde It ic made by sddin~ to true
portland cenent clinker, :tlected blacrt Puriace slog in prop-
ortionr varyiax from fifteea to twonty-five wvercent

, hen
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crindin> the reeultinz ~izxture to tue finess recuired
by the Seraan Soverniacnt coecifications for sortland
ccrente

SILIC* 20D C.. 07 is saother tyose of +ixed coucat, whewe
hish erade cilica ¢+.:d or cruch=d ~rasaite is added to cort-
land ce icat clinier in cu-.ntitics varyine froa twenty to
trirty onercent, and tho resultinz mixbtare rcduced to an in-
palable powrdere

BLLGDLD Ci i is a nane that was givea to ceieant which
partook of the nature of puzzolan and portland ceaente It
was produced in Cslifornia in c¢onnection with the construc-
tion of the Los An~eles *cneduct, beinz mnde by re-rindins
vortland eetent with vole~nic tuffe It wae knova locsally
as "tufa” ceaente

COLLD: 0..:270 boran to attract atieation ebout 1¢10. It
was a pavented ~roduct vroduced by elowly wsourine molien
blart furnace clax, hon esuitabvl:s for the wur-0-e, or by
pouriax thc molten macterial vhean fused direetly for the
nura0re in a blast furasce, tyron a rasidly revolvine corru-
gated cylindor, hich ecattered it in finely distributed
particlese Nhile ¢till in noltea ctats, tiie :»riiclcs cuae
in coatact with a e ray ol rzlatively a1ll naouat of weak
golutioa of one or 10re of the colubdlzs calve of sl:ialine
earths, ma~zesiua sulphate beiar goaerally urede The wurte
icles were then collected, cooled und ~ruuuad to a fine
powdere The rerultinr product differed matorially froa both

portland and puzzolsn ceqaentse
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PACE0H Co.liT 48 a vlaz ceaent aanufacturcd uander patents
granted to Dr. “acsow, oune of the lcadiny rclentists of
fsornany, aftor whom it was named. Ite production in ‘acrica

is degeribed elcewheroe

DISCOVIRY OCF PORTLAND C:ilsliTe

™he cunronolo~y cf iaportaat cvcuts leadisg up to the
discovery and anuulsceture ol porelaud cei:ab iv oiven oy
Ionry 2id, a dictiznuiched Unvlleh civil oaxincer sid
ai:thor of 1 mortaat v i oa e2end, 1n hls book "Porvland

-

feaent, Its wnufaciture aad TUcor,” puolicied in Toadou in

1877, ac [ollows:-

17565 - Join weaton, who courht a oprelal ceasnt
for his orn purvosese

1780 - Dre. Hizzins, who was chicfly intcrected
in c%uccoe

17¢6 = Parizery Importsat diccovery of converting
the nodules (septaria) fouad ia London elaye

1810 - <dsar Dobbse Contributed to the mochanical
gnowvledre of the scudjecte

1516 - Vieat, John, Treucasrt and ‘teLeger, forel:mn
contributors to chemical kno7ledzee

1824 = Jorevhin 'spdine Experiments revealed
fanortance of hicsh tensocratures in kilne

1826 = “ir Ce e “acleye Condiuctcd nany iaport:nat
ex erimentse

1&:6 = Froste The Tirst to ercct a factory near
Loadon fer uvne .anufschure of ortland cenent
for construction purvocese
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‘s will bo ceen Irom the abovs, credit for the dircovery
02 rortland ceneant ic eiven to Jokn A ndin, san Inelish briex
layer of Leedr, who aftcr exocrinonting since 1811, in 1824
toolj; out a ontent on an i7nroved cecieat thich he e:lled
vportlaad cenent oveceanve it revoubicd in ceolor the Icle of
Portlend Yuildine ctonoe

In his early ex»serinonte tendin ured hard lincctones
found ncar his plant, azd ctra~gled slon~> for coae tine try-
ing to :aizo out o7 tlicce nnd claye ¢da2thias wiich ha t'ym=ht
would be a hydrsulic cemznte st this time he did not have
quite the idea of portlaid ccient, but he ultiaatcly sot it
by burnin~ his hard liuestone st hirvher tca.eraturcee

Other workers in the ficld of cexeat hove . 1daarvorcd to
take away from Ascndin the credit for the disc.very of
portland cemente In 1911 when the discussion of the subject
was revived in &Zncland and thie couatry, nearly a ceatnry
after A-»ndin had obtained his patent, one, Isaae Ce Johnron
of snrland, who had lonz boea proaiznent ae a maaulaciurer
of cerent, and who wae then well alonx in hie 101st yoar,
wrote to the edlitor of Cecaent *~e, jiew York, claininz to
be the "iirst nanufacturer of a ecxent that euld pacc the
tectes of tho cxactin~ en~iarers of 3ritish =snd forei-n -overn-
menve ‘e JOhncoa 9ls0 cays:-

"I cruant Lhat the naae "portland" is due to (re JO0"Cdh
*eadia when ho toolk ont a pstent in 18L%, but which: i# no
more lige the eccaxent Lhat ie made tadsy thua chslk ic 1lize

cheesae”



Rut in vne 3ildiax Tewe of Loadoa, turre wvee nublisted

o}

ia 18650 aa abstract of a ¢t 6212nh orecernd by Jchason in

that yewsr for G. 3. Red -rave, rivi-n Jaitiazer s -ulhor

iy

of "Zslearaous fednte’, Troa vtrich tho I21lovin~ extrncte
are btaan:

.Tre Jonnron ctatee List asbout 1645 youn~- - :zdin
(7illian, c¢os of Jocoph) bazua vorz at ot .erwuithe iia cona-
ection with lioorroe Jaudo sad #0n 01 a & 1ull ecale, aad d4did
cometiies make a ctrong ceaeat, but owiar to waut of ccicne-
tific moethod, tho ouslity as re:pscle :tron-th s1d duradility

was not to be denonded uoone

"I was &t this tlae (sbout 1C843) 1vaaxcr of Uhe oris
o2 _gerree White, ot wanrcoane, nnxinc only loawn coaeut,

teac's “luster, a1d roctlc Ceieate”

1y eusioycro, attracved bty %re {lourish of trumnate
nat uwsn then beings nad2 abob vhe new e2qent, derired to
be maxere of it, ond o1 etuns were taksn to Jjein ‘. :din
in the cuternrice, wub no srrecaent, could te ccue to, co-
necially as I sdviced 2y ¢r:ioyere Lo liave th2 1wt r to ae,
fully bvelievine that I conld wvoric it cute

"he T esid LaPoce, there vere no cource:r of iaforaa-
tion to wrcict o, Tor althouw 'k ¢ dla h.d sorze, v.cra rac
Lo po:iility of finding ozt k-t be -z doinz, decuie the
place wue clorely budle in, with walls tresty feoot hich, aad
with no way iato ths worize, czcept throen-h tine oflices’

"I aa free o cownfeces that if I conld hove ~ot a clue

in that directioa I rheuld have tagzon sdvaenta-e of -~uch an
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oczortnnity, baut Re I have rinee 1 wnrued, wad Tr2a Sne of
kic later partaecr-, thot ivhe proce e wa 00 qy bifizd thnt
anyone misht ~et en tha wronr vcent - Tor cvoa the roritucn
znew notnin~, conc-iderin~ that Lho vivt ¢ coocictsd fa vone-
thinz Aec.din did rith hic o h ndse”

“Thur ha ked s idnd of tray vwith teveral conpart ents,
and in theve he h~d rovdered rul-hate c¢? co-.er, povdered
linect na, and rome othrr =aattores hen a 1lyeor of wa hed
and dried clurry -~nd tho coko had beea st into the ziln, he
wo11ld o 12 n:d ccbter o2 hondf:la of thire covicre froa

tiic to tine ec the lo din~ »rocred=d, ¢ Lo vy

1le thinm

Q

wag rmrrontded hy o torye”

" hat did I do? I obtaiued iow of {12 ceicat ti.at
was 1:u 202102 uce, sandl, slthoash I had =oid . o010 aituntion
to chenirtry, I 70114 not triact oyeelf to wnly=e it, but
toolz it to tho mo-t colasbrated narlyst of that 4y in Londen,
511 eonnt cone tro d yo ith niqe Wht de you thiink wee the
vrincinal eclemnent accordine to hia? ixty - rcet of ‘hos-
pinte of 1lined 11 ri~nt, thourht I, I have it nowe I 1laid
all the neishborin~ buterers under costribution Tar bLonse,
csleined them in the open air, crectlivr 8 tercivle anivaace
by the ©mnell, rnd .nde o ead of mixtures with cl-y and
ovher m-tterc cont~ined in the <nalycis, in different prop=-
ortionr and burnt to diffcerest decreers, sud all without any
™303 recult.”

Thue sccordlin~ to Johneon himeelf, .¢-di1 was & conroicu-

oug fi~ure in the ceent world et the time = one whore scerots
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ovthers cx~ht to diccover.

I.I-0225D 2024 oD Cib 202 I 0700 JUTLD 2Tl e

A <00d trado £o0nn ¢praaT up in portland ccacnt 1a wiazland
g1d on the continente. Ior a nwaver of yoars before the first
plant was ctrrted in the Tailted ' L-tes, forcisn msde ceuent
had beou f120rved ia lsrce cremtitice, eniveins rates ware
no:1li-ibla as ceent ade =n ide=l b~1lluct Tor the clipoer
chipe plyin> botweed Lurore and - wrica = shivs that retur-
ned with Vo aove profivable ecr»ote ol wwhent s4id cottone

Mheve Lasorustione in vue ndved fusues mro cocordged arc
far bacx ne 1€05e e coints of hecuviact 1a-ortetions of
foreirn co e it~ were e Yirik, “hiladclohis, TLerlocten,
Tavanneh, Tew Orlecns, Sslivesten, <.d coue Pucific Cact
vortse In tho lart ence not only dil
Zmlich enreate eowr S0 the Pucifie Cesct ar bllact for
csrain chips, but aleco cewade froa Jnoun wnl Chinne

ie tkece rhivs h-d 2o resular cuiline date -, nnd hee-uce
thoy wore suili.g vervels, had noc dofizitely o tiae of
srrival, the enccersfrl rurrveting of foreis-n ;ortluhd ce:.eatb
required JTar-genias ¢-lceulyationse A ¢iiipn would be losded in
Leoidon or Heaburze Ite sciunl arrivi.c: tlae wae coverned by
tre elemeate, and was & minel uncertnis Thetore The cmonte
would be conrl~ned to verious iorters reorecertia~ {he
amanufsctucers, s.d 046 is.orter mi~ht hsve a con i—innnt of
cne brond nd cnothor iascrier ar cecuslly laree 1lct of snother
brand, voth oa the ss=e ve rele Thue it b2earz 4 contect cof

wite to discore of L cecab wroa tlye



Thic Lad to be done to secure divchrryc fro. the ship
nt the earliect vporcible naoucnt £0 as L0 nveid storase,
de murra~e -~d oiLnzr uwanecccanry €x .enccce The rerult was
that cachh 1uoorter wn con vantly endoavorine to ccecure
orderse Tor car~res 07 ce .¢iv UV ot were to srrive =t come
unikacrn date, .-d whea larec chiomente would «rrive in a
harovor oa reveral vescels at seoroexiately tie ¢ @ Vine,
ticee ro.rescataviver of forcirn ol iooa2re wers cvlieced te
~0 to the buildere exchnn~a to 2i.4 erctoners whe rould
relieve thoa ianodiately o2 Uhe shipieitse Thus it can ha2
sceca that this Diciacre wac an uncertain cae ac to srofit
a1d oftnn eatailed coacideravle locoe

1.3 sueorles related by Robert e Leorley o0F Lle early

fuportore and th.ir cadeavors 45 recire Jdrsders aaes in-

(¢]

teceuting resdinze Tleie iaporters usually were of the
country froa which the csient wse shic.ede ¢ heve the
countract of the Jeran, a ailitury ty:.e, wio coutrolled
his office with dirciovilne and seccurscy, =nd tho old type
rualagman, byouant, jo ous, hoseful s.d alw-yg a welcome vie-
itore

LTe 2000rt e Flclsir, a proilinent Tisure 1a the ecac.t

indnobry w4 Liie Ciae, aov nresidceat of vhe "ari Zoawirceion

of Utcaakiz, hes couvrivitsd tie £ollo inm ialerectine narration

in 0bte e vley's boox Tistory cof tuo roritlaend oacnt

7

Iadn:vry la the Jaited
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Ty azanciat ace vith ocortland zzn2al hamal in 1371,
bat sroviednrs o that il tha firca of Ti2aill & 3illes- o,
240 Troab Stroot, Tiow Yorin, ht:d secn 1avordinet oortland

’
ceent 22d Roma eseat fro Titlal 11 8211 aunenditlze,

. ce yevey e 2. ~  Yeae - Ly U, ~ H B ~d nA ~~ -
ald I €.azy wor2 hy sebnal plennerse  Mholzr bdutinnnrc 7ne

in Zn-1i~h evina 21 y, fire briectr

v Yo - -
’ Y >

a2d ©iadred -rticlers, ro 1% wars eiv2 TiSiiar 4inb thoy
caomld fnyort en ai%e  Thzir esll iad, hovrzenr, bDhea acre
£ o291, than for socrtland c-a~nte and the Poranr wac
placed {irct w.ov thsir ~irm ag bain= 72 ~ovre 1vortnat
11 theoir cstiistione It i re’rarnic~ 23 vy urue 1 iz
Viuisiases anasle 1 oror counabry e find that toio fora is
evil1l 2.araped in Sho roae dugievs ab ono gawe ddresse”

"In 1871, T was a ecrd of louv=lolly bo, for .'.¢ Tirm of
fe Le llerchzat nd oy ny, snip brozers, a2t 76 Fiulh Dtract,
Jew Yorize They had ehindins coamiecticis in Zonden who ceesa-
ioarlly loaded vrreelw with meqweral ese-> Cor Lew Yori,
coavircaing the phi = $o Uerehant S Seyionye TIU rar anrino
1871 th b tiiny 1o-dedl ho i tolana 1y Zondsy for Low
Yori, #ad boeins wi-blo to o .aia enf{ficizat Too1-0t $2 e
a 111 cur~ro, thoy ont 01 530 varrels of Jeo 3. uite &
Broviaers »oorblsd cownv, coavivilar U211 b0 L. Le orchant
& Torany il fasteactions o0 061l thza as sdv .t i~eourly
a8 pomsiule, crodit Lo rnin 1% Terivit o1 bhemwm, tud o coalt
tiie nroseeds to Uhe To.do1 {ilrane TTr2a srrival of Lo sualp,

it was f£ra2d tn-t 1ittle warc noagn of »nostland c~wente D.iire
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wore nd brolere or coaiceion hoces throush rhon it -~ ould

00 ¢01d = =.d 90 ..re 2rchenb Yricd and eloerln oftar aaother
ia his eanloy to ~et thiea SO btry 0 cell %he cz it Lo macons
and coatracvoray ont Lhey ~o% ont of 18 wson o2z ra2iaxt or
anosilere 3 finelly -o% d270 30 1v 4% v bootoa of yhe lie
a1d orderesd 33 U2 vy ridl of k2 czatabe  midn I fouad that

I was exoecved w0 el 8630 pii .yl 1a countbiuios tith
joreadnle cuacnt selliax ot sbout © Lel0, I £210 tHhat I 7a~ up
&3uin- v bhe laoscitle, ecpcel 11y e I h=d nos Lhoe olishoest
<adwiedye 02 Vicir coagarcbtlve suritee  Hut I rac uo DZortuwiaaie
ac t0 ccuae 1400 coatact with a oo Vhu osdianerily i.itelli-
ecent magon builder, Lsre Bidlitz, wie kost in touch with

develci nts In bulildinz tredcs ia Zuro-e, aad t:i2refore knew

coacvirinz avsit .ortland ¢ agiuSe 2 wsg decirons cf btryin~

-~

coae oL it in rork thun uwader wsy. Thrcucsh hig advico and

(9]

latroducivion, I was =ble to iatcrect ctlhore ia aniin> easll
purchnce, u1til finally the envice 300 burrals ware c0ld,
oue salc I reweavsr buinsm V0 e Te J01lto & Brovierg, Irooillya
de«lers ia buildia~ avterialee I 40 w1CU wn>v hashor thet
wag the first cortleand ¢zt cournt b Jev York decla2re in
buildine aatlariclse M net rsolvrne for Lhe £00 berrals wmet
have bLeen satiefnctory to Che Londcu ¢Mi »ocro oo sihzr olio-
ments rorloved «ud in s cheort tiac Te Le erchoad end Soatany
beosn fa.orbine cn thoir own sccounte”

“In Yho woatbive, Vhiv Liow Yook Db eont ol Dicus, 16571-7.
under the sdainiuviration of Gecr e Be .¢Clcllin, Chief J.urtiicer

had p rfected pglans for buililins a bulkhead w:ll of -ortland



couent coneretn on the Tocth iiveor, but fonnd it incoccible

to outein any de nd-bl- ¢i-atity o7 ce »v 1o tlle Lo York:

marcebe L@ 0ol bhe Docl Conadvrlioncre nod,

<
)
r
c*
-
[\

crasg araad, o ocoxnal cifia mrrelsat hevias o Loados 00ico, 2ud
the DIourd .oab srraod vibh hia to iasort Ui eraeib for
thon, p-yin~t hia three .erce.t co-iscione ‘he brwdr lapor-
ted mero "de e hibe A rothers,’ und Cachaim, 2ady be vhe
Seriham Srictty Liag » S2avab Soaanye!

‘vchn Je vchillin~er st =bhout the s tise oberincd a
euteat for o cowat eidewrslk mnde ish o expamiioa joing,
and laariiar of t-2 Hociz Derorticatbts arr-i~:uznta with Jomes
3revid, h2 salco »rr-a~=d wibth "r«-d to iapert c-usnt for hin
on & coralrsrion busirce Lnarly la 13728, brin~ dilrecnticlied

with e Le  orchant Jon eny's buriaees ~p2trods, I cueccg-

ted to Jwee 3ra:d thet ho cowld Mild nwy 8 rortu while
turiacece in imcortine cranib Foroeale to Yis cineprpal treds,
~.d nhe st once cnrarxd e O moniwv? L ieb dronee .t of his
berrinvese e faveorted Je 3. i % RroLtoivs T, U3uraling
nid T Ze e x 7 (Zalvhb, 3evaa - Ctar-e)e Ma uoilaces
rew ra-idly wrd eotinncirly orolibablae”

"ouriace stz fired hold of L. diacade 1370-50, 1y cceoll-
ection L. 6% andy coaclish coaeate ware Laocrived withy the
Q.iC . :eina 0f a Triach cc v orovcat froa s vlovan b bho
Soimiet vboaa Cowanyr of wr oxlyn faor ite o m nres In thore

yaar:s tha Jay Yor!ln doaary ond of Drcos wee crectically the

.. ey oy Tt e 4. - R ] ~ O I . - .
911y hwuycr rooniriae th b ocorweab shionlid Le ooudioet Lo Gerle
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Ly recollection is that Lhe testé were ouly tvo, naacly,

A tensi}e strength of 250 pouads ger souure iach after
seven days when nixed nesat, and that 75 pcrcent chould
passg throuch a cieve havine 2,500 meshes to the sgu-re
inche Cantuin e e llaclay, icete iln-ineer, su crvirced the
terts mude by te Dessrbtaent, 84d he probably did nore than
any one iadividual 12 thore early yecars to raise ths ectand-
arde of cuslity in portlnnd cenc-ite

"In the early yoare, all iaportsivione enis in eniling
vessels, the ceient heiim pueized 14 barrcls havias a orocs
wei~rht of 400 poundse Alnoct every carc> had a worticn daa-
aved b~ water, ovins 10 lesa'y chipse Occasiouslly the dsin-e
would anount to 8 lar>e oerceitarc ol the entire carzde.
Freicht from London to ller York, or “hiladelshia ran from L5
to 40 ceate per barrel, fluctuatiu~ accordins t2 aaot .t of
ghip room svailasle, occario:inlly droppias ss 1ov ags 15 ceats
per barrele 1i'pon one occacioi I dbrouv-ht a earxo of 5,030
barrels froa ilaabure to [Hew York for Lhe aominal sum of one
dollare.

"In 1876 or 1877 Gerasn cements began to arnear, Dycierhoff
*lcen and ctar (~tettin), and it was soon dircovered that
thoy wore of better quslity than the Zaclish ceaents, being
finer rround s:d4 of ~reater tencile ctronsthe DThere folloved
a cradusl diccrimination ia their favore. ~hon nelirsh manu-
facturers were infor ied of the supcriority of Ger .nn celente,
they ridiculed tho etatoneats aad declined to =utertain the

sucrresgtion t nt they should iastitute eiaiilar 1 .:proveacats in
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their own m~nufacture, cayinx with characterirtio in~lish
manner that they were followin~ exactly the samno methods
employed for tne pact thirty yeare, nand tuey conld rce no
reason for chailcinre The rosnlt was that the "lazlich
cements ultiiately ere estircly sugolanted in this conntry
by Geranan and Beleian draunde, the foracr becauce of cu-erior
quality, the latter vecaunse of 1lowv pricee

"Durinr the firet decade iaportation hy stcaer becsae
necercary ac the deawnd conld ::0% be rmonlied by calling
vessole alone, nor was their tlie of arrival ealficienlly
devendsblee The Llien Zoapany as tie oaly ons co far as
I know that atteaoted shiniaculs in bacse & fow shiipisuts
were .1ade by cteaguacr to Jew York in Jute runny baze contain-
ing 188 pounds of ceaent, two to the barrel, but they were
too heavy to be conveniently handled and the experhment for
goneral trade purvoves was s:on abandonede lowever, the larce
quantity of trlrcen ceaent used by the Florida zast Coact Raile
way in builiia=s the viaduct toward Tavana, was rhipned in bare
by steamer direct to Zey 'ecte In that casce the ceneat went
directly froa the steaiser to the woriz with the =minimmm of
handlinz and tho ba=s did not ncet w7ith cerious objections,
erpecially as they effeclLed a coaciderable cavinr over coct
of barrelse

"?he ‘lren Coasany was the only one, to ay knovledre, to
ma:xe the exneriaent of shippine cenqent in choeet iron drunse
They were cheaper t0 aalke than & wooden barrel but heins

perfeotly strali~ht, witheut any uilr~e, they were awitvard to



handle snd were disconti wucde

"Durin~ the decsde 1890-1900 it beenw evident that im-
ported portlaad cene:t would rfoon ve supolwnted by our hone
product, a1d naasufacturers abrosd were faced with the alter-
native of ~ivine np their trasde =nd ecod =ill in th:ic con.itry
or buildi:> a plant in the Tuited vtatere T2 *leea C2anany
decided to do the 1lstber saad on epuzader =3, 1900, thcre
was filed with the focrectary of ~tsatc in ‘jew Jercey the cer-
tificate of incorsoravioa of :lren's i:xerican 2ortland Ccaent
works, with Jeinrich .esrel as “rcsident; Heinrich Jnlf,
Vice-{resident; Hermaa 3aacch, lrea=zurer; Robert “e finclair,
recretarye

"The incar soratorcs were Yeinrich iwessel, Heraan Baasch,
Qeinrich wulf, rrthar Ce. Babecen, and Robert “« Sinelalre Their
mill was located on the ‘‘udson River, £ix miles bolor ~ho town
of Cntckill, their oroserty iamediastely adjcinine thav 2f the
already ectabliched Cateckill Zenent Cmnanye

"Importations eontinuwed, horever, in a small ray until
the war with 7eraany brou~ht thom to an cide Iy recollection
ie that importatioie of all brende never exceeded four mill-
ion tarrels in any one year.”

In addition to tho diffierlli«e of rhioment via voesels
described b re CSinclair wae thie difficnlty of tranc.ortat-
fon b 1=2nd Lo the iatoriore 2milroad rates were ntirh and
the imnortor e::deavored to ~et his snuipgarats t0o land at a
ceacon that made the canals avail ble for traqc :ortatione

This, aid the fact that the railroads were oseratinz on
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"~cntlemen's acrecients” orior to Intsrstate Toarierce cont-
rol, led to »rice ware in the rsete Tields "nl2-12n ronld go
to lar~e jobbers in tho central and far weet offcrineg thelir
materials "to arrive" to theme They were aided in this by
the railrcads sivins thron~h rates seross the *tlantice
falecnen wmld frequently cuead days with the procpoe-
tive cucstoncr and a bnd was formed between i . orter and dis-
tributor whigh the early ‘merican manufacturer found very
lastinge Too, an enviable reputation was built up all over
the couatry for varioue brsnde of forci~n portland ceaente

To run up the history of the importations, nand the dif-
ficulties connocoted therewith, !'re Churles eiler, of the
~ecteorn Lime & Cemwent Coe, ilwaukce, writes as follows in
the work of i re Lesley:=-

"o lon~er do we have to hirc exserts to watch our
Tustom Tource clesrsrnces at "o York or Baltuinore or “iew
frleanse and ~2t all razzlo-dazzl~ed 7ith orean frei-nhts «nd
curton dutics snd laws of 'erzneral avers-~ce' -nd vhen an
ocean=boat is lort at vea, not oaly lo-e our c¢z2ai2at, tut have
to chip in and help pay for the boate

".ihereat, in a fierce viice, I prai:se 5od thut the days
of inported portlsnd ceoaents have jone ~lialerin~, aad that
the sales agents problems in hsndlinzy ceaents now are insigni-
ficant conpared to the touch 014 days th-t we have all outlivedl

f&ll haill ‘merican portland coieatsl /11 braads, all

wills, everyrhere, in tho best c untry on earth$ -
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In writing of the c~rowth of the portl-ond ce:ent indus-

try in the Tnited ~tates the naie of Rooert

e ecley etands

forth as the asnufacturer, orzanizer, salecman and oac of

the leading fi~sures in the industrye

>’re Lerloy was born in Thiladelphia, 1853 and his esarly

education was in Trance, later at the Lsn~ton cchool, "hila-

delpyhiae.

but left Collae~e to enra~e in bucircese

Ife entered the Juiversity of Tenncylvenia in 1867,

liany ycars later,

in 1908, the Jniversity =zradustcd hinm with the de~ree Ae 1le,

as of the clacs of 1871e This was

hin a 11l alumnus of the Taniverscitye
iire Lesley'c carly bmsiness carecer
of tiae

"blie TLed~er, “hlledelphia, of

becgne ascict=znt editore.

the bar in 187%. Fir- early accaciation

an unuacual honor th<t made

ha~an in the office

wrnich paper =2 finolly

T2 etudied lg7 and was adaitted to

ith the ~2iow=ere of

the cencat industry, of vhich he was cane, have boen 0ol »reat

benefit to the inductrye.

many ccieatific aid technicsl eccietics,

honor

73 hac lour beean identiificd with

and sc a nmark of

arid the esto21 in which he has been held in the indus-

try, he war clected t2 honorary meaborchis in tho 2ortland

Cenent Accociation in 1S14.
In the history of the ‘*scocistion,

presidents, beint the first to serve in

tern of office covered the year 1903
!'Te Locley has written much of tre

to his ook on the early history of the

he hegdes the list of

that canacitye THis

cenent inductry end

yortland ecenent indus-



-l

Py 4

try in the T.dted tates mey 02 civoen creditv for -much ol the
matorial vhich apoars 171 thic c¢hn bere 100t o7 that rred
beins a direct rurtaticne

"™a hictwy of a1 induetry very or2 orly bo~inm writh tho
D4 v

accotit of L1te Tounder or founderne In coapilation of tVn porte

1and enent Lzdusizy in the T 1t0d "totar onele, to omwrars 1t

6921101111y e2aring “up a~ain b 18T L0 eay > ovartly 10 tUm

<>

frunder iz e Talted or, e s the Jritich hictorisas
merd La thelre atvoqst 0 41201y Yhe any h flrod am?ae-
tured nortland coenite
Man et Axine the aburel oo et Lodnstry 1o Lhe Lativh
Tllzy, crior $9 tho adveal o7 a2stlond e21n b 1nto tho T oiged
“t tng, nad 02 tho 1ea "ho kad to do Vhicre~ith o Tind Dwvid
Os "nylaor roforred €9 ar g 1lesdore Ia doslla~r 1th tlo
pioncers ol Lrho portland ecwnt dadurtery 1a Lk Talled o batas,
“aylor avola deenor proainoat nfa oo of L firct osnd foroe
200t in this fielde Ia £act 00t -utharition place him no
the fir t maulscturere o wae a Zora by, 7ho ¢t e 1.ato
*1letam froa Lhe a0iebbhsria~ cou . iryridgs 13 La~-.1 Luginess
in n £21711 oy end ltinnteoly, in oonnoetioan rith ohris
and 'cllovor, amrehi-ced rrooorty 01 Lo Tenich Rver above
Coxluy vt2%ina 01 the Te' l~h 7T:1ley 2nilroad 'forn he etartnd
the aunnfactura o2 oothrel eo1nat, oM eoiirrrelially ao
"anelor drede”

ta oue of the 301 ho devalosed ¢ is bduodnere, it rap
bub urral Yhat Vhe a0 1 ~iantion, cowraro ad dotor iin-

eneear? 1 docal oyt o7 thiere enaarl o be
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ation thni
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into practicnal recults chould go on ree:in~ further and wider
fieldse After several yecsrs of work in the easll 2ill first
built, °-ylor, who hsd becone faniliar with the fiportcd
vortlsnd cenent, was cconvinced that he conld mrnuf-cture a
cimilar srticlee Vie firet idea was that he co:ld take the
naturcl rocks of the Lehi~h district, burn them ot hich
tea ervturer to inciplent vitrific«tion =2nd bty erindin~ the
product make portland cecacnte 7The rarticl:qr charsetcrictics
of the Tehich rocks, which were nich in 1line, low in na-nesisa,
and low in iron mede thic aslmnort wocesibleese The rocizr were
laninated snd not cryctalline lize the otucr natunreel ce ant
rockes fouad ia asny parte of the Tnited “"tatese They were,
as ctated, low in ma~neria and iron coaitent asd in sone of
the lsyers nearly apyroacied the comosouitioa of the sa-lieh
and Cermsn portlend cenente in tre coudition in whici vhe
clurry was put into the kilne for caolecinatione

The firct reeultes c¢f the werk in the field ianticied
Juetificd raylor's expectotionce The rock clinierecd, the
burned »roduct rereabled portland ceaexnt elinker, and when
rround snd mede into briguneties cave rerunlts on the teorting
machino almo-t ecu~l to the bert iaportod bradee Ile natnraelly
thou~ht t:at he had rolved the problem, and in 1871 enclicd
for a pgatent which ic ss fcllovre:

United rtates “atent CIfice,
Darid Oe “nylor, of Allcntorn, “chheylvaniae.
Iapr wve 22t in the aamfacture of ceaunte

¢pecification forain~ =art of Tetters 2atent
oe 119,415, dnted ‘e Hoaver 26, 1671



Y. .
To A1l . hom It iiay Ccornicern:

3e it knom that I, David Oe rfaylor, of 1llsatown,

Q

=

ate o

ct

in tho Con.ty of Lehich, ° Penncylvonia, have invented
a n2w aad ifaoroved ccrent; ~id I do horebd: decleare thaet thn
follovin~ is »u 11, c¢lewr, =ad exact derveriction thorcof,
which w7ill enable others ekilled in the art to 272 214 uce
the sance

I have divcovered thaet -0a2e Ziade of thz <rsillo-maras-ian
a:d “lro crgillo=-cale~rcous liwctoas fou d #loni~ the Appalach-
ian rengre, containine 1ore cor less eorben-te of lime, anrnoela,
alunina, cilica, iron, salts, aad slzaliees adapicd to the
purpore, and “hich rsre noy extonsively ured in the aviufsetur-
inz of hydr-ulic ceieni, ‘11l aute, when burned to a state of
ineipient vitrificotioa, ro ac to be avzlutinated, waroed,
or cr=citod, by controctbon, =nd =are dburned to cindere, a
very curerler -«nd hoavy hr-drqulie cenent, wei~*iner fron one
hundred and ton pounds to one hundred sad tvonty »ouads ner
bushel, and in evory reecsact ecnsl to tha nortlend esient mnde
in 3a71and and 1i100rta2d into this conitr7e

The ordinaory cenent nor ia cvr acrizz, euch as Rorndsle,
Coplay, «nd othor " aericen brond: arc buried 7ith t.0 leact
o sible de~r:e of heate [he stave of cleination iv arre-ted
beforz 1t #ares or is coatrauctd; ehonld iy of it 4o so 1t ie
nrora gway as worthlasse  Thi- ea2aeat 2i~hte cevonty to ninety
pounds por buchrle T pr2:0 8 to bura this etonos to the coadl-
tion abo-e indicaeted.  ftaur thic coleinacion a celnetion ie

nade :=4d the :ulvertlent sid searificd sortions of t.2 :aass are
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picized out and thro'm avaye Thae reasinder ir- then paceced
throurh a cructer; then thron~h & mill conrictine of ordinsry
sand, or buhrrtonee The m-nufecctured =nuterial is then placed
in a 1l-yor of from t7o to thrnoe feet thick orer tre fl-or of
a cool ched s:1d left cx»-ored to thie air for abont fonr weeis
before 1t 1c fit to uree

The stoie which I ure for the purnose co.tains the sae
inrredients as the comanorition tred for a-king portland ceacat,
and the .roducte cannot be distiurnichcd froa each ctier except
by treatmonte

Having thic deceribcd my invention, I clainm as new aad
desire to recure by Jetters 2atent -

le The srocess of makine hydraulic cenent from ar~lllo-
maznesian snd arcillo-crlcareous limestome, svbetanti-lly
ae herein cpecified ~4d deccribede.

2e s an iaproved erticle of a-nuf-cture, hydrarlie
ceaent ;roduced freoa sreillo-nariesian and sreillo-c«leer2omns
linestonn, sudstantinlly ac hercin cpecified vnd deccribed.

David Ce “aylor

#itneecces:
“dwia ‘1lbrir~ht
Aurnustue ifober

It will be aobt2d thast in >3 oararraoh re “sylor states
that, "The rtonc vhich T ure for the sursose e2:atains the caue
insredicnts as the comocition used for a«izing ortland ccaent,
and tre productec cannot be distiusuic.ed from eusch other except

by treatinente” This was a far-ceeing and »ro-receive step for-



ward in the pioncer doys ol the wriccn portl-nd c= .ent
inductrye c<sylor wac crurtantly at hic 1ill, slvays ceeting
to a1ake acrs ceatnt ~nd cezent of 2 botter csu:litye Tle nvnule
actured a conrideravle cu-utity of thie 2w c:wat but due
to irresularitiec in t e laialnae of the rock the aaterisl did
not run regulzsr s8nd for loam pr:riods of timo tiero teots of
the ccaent rhoved that 1t wonld fail and dicinterr<tee '¢ he
hud a larse rtock of tho ceuent in his bine at Lhere times,
he waes at his wite ends to !now what to do with 4te e nut
hie breins to work hovever, h~d an~lyres m~de of his rock,
fonnd th<t the -nalyries of hig msnufactired m-terial ras
nearly that of the nortland eeac-~t of comaeree, -nd —ithont
aaytiiiaT butbt hie native =bility to emide hin, ex-srinsited
aTain b, r~rindin~ the rav rocg iato povder, naade the »order
into brick, built vertical dome %ilns upoa deri~ns he nroc-
ured froa .n~laad, followin~ the tr-e then in ure on the
Jedway sad Phwace, buraed the brick in Lh2 e uZilas to ecliazsr,
and actaally made cortland ce ente

It will be nol~2d in coansclioa wish the ncconnt of

aylor's ex eriaeals that Lhe date of ths ve~inniar ol thecee

was 1871. In v.e7 of the guexniisa nich h-s risea ia the
writings of t.e historigns of the .ortla.d ceieut idurtry,
it is uafortuante th=t we do not iznow the date at w ich ¢nyl.wr
actually bezan to make a true portlaend ce onte It will ve noted
later that o.rere m:de a trne ortlond ceacat about thie time.

It weg ~t sbout this time that a mumber of exaainatione

wore made in the Lehi-h Dictrict by the “enncylvs:iia Seolorical

‘urvey in connection ~ith the irom “esoritre  Min 2alyses
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were aade st Leni~-h Uaivercity by Jonn e .ciert, then a
student at ths college. fter his gradunvion, he was en-
ployed b, ire Saylor as a chenict wnd hic acrirtant in the
operating of the Coplay Ceaiont Coapanye 1In addition to
shovine g anrized executive ability, Zclert proved a nect val-
naole a-cirtant furni~hines tho techaical knovrledre ro ?ssentisl
to vaylor's maonuilneturiny ebilitye o for ac recorded, Icizert's
ennloyaent wae the firet ccienbific ctep in the new "rrican
induelrye <hortly efver lcikert eutered the enploy of the
conpany, ne exagained the daiared sterial ia their binee ieo
this h»d h.rdened and waz nov homco-cancons and naiforn, he
sav-octed that it be buraed a ~econd tiae to clinksr and
rcrounde Tnig was done ~dth the recult that the ~ntire daaared
content made an excelleant portland ceannte

In 1871, Thomas lillea s8ad his $75 £oas wore on-ws~ad in
the aanufacture of cenr9nt gewer pipe, artificinl rteno,.side-
walks, etgce, ab outh 3e¢ud, Indianse Cne ol these s£o01g,
Duane ilillen, at a asefin~ of the Portland Ceacat *csoclation
in tlantiec Cilty in 1906, deccribed in san after-dinncr sddreess
the manner in which they became ilaterected in partland cenente
s 4t cshows ?he initiativeners and recourcefulness of the early
menafacturer, I will aouote from thiec addresse

The first csr of p2rtland coiwent brou~ht 1iato “outh 3eand
by the Lillens ccet them 912 8 barrele They often tallked
about portland ceent but comld not findl out hov it wae 12dee
Crne day, vhile Duane liillen was sitiiam in the office, a man

entered and spolo~ized for the intrusion by <tatin~ that he



«2B=

had seen somethine in the yard which mnde him think of
homee To &xvlained thet it was a pile of emoty cement
barrels with the 01d Te Be & ~ (Ini~ht, Beven & “tur-e
En7lich ceacnt) labels on theme e went on to gay that he
had vorxed for thie cnasany all of his 1life and to cce the
old barreles was like mcetine comocne froa homee He arked
I're iillen why h2 did not mak2 his ovm ceant, addin~ th=t
he hsd seen plenty of msrl ncar ~“outh Bend. The arl ~=round
the lakoe at Notre Dame snd the blue cl-y in the river bed
were the materials to use, he ssid, bhut he could n:t tell
how to uroe them, havia~r 7orxed coatinoucly in 9 cinxle denart-
aent in the Zn~ligh plant. o had heard of a book desrcribing
the prncess of manufecturing vortland ce:cat, but did not know
whore it could be obtainede Fiially the .iillens locnted the
book throuzh a _hiladelphia houce, which obt-insd it for then
at a cort of 14, After studyin~ the book the elder i(iillen
would go out to0 jotre Dane Lakes and brinz bnek two peoils of
marl in hie ba=zcy, and a pail of bluo clgy from the “te. Joceph
Rivere They were taken to the ceaxont -ine ghop where his ron
Duane would mix them with hie hande and burn the ixture in a
piece of cewer pipee After burninz thc 1ixture, the clinkecr
in the pine, when «sny could be fonnd, was ~round in a coffce
mille

rfior eix months of experiient aad recearen the ./illens

felt that thoy knew all there was t5 knov about makiar onortland
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c2ient; so they lessed an o0ld sawaill and built & kiln be-
lieved to be larce enouch to mcet the entire cenent resunire-
ments of the Taited ctatese It was twelve froet higsh by four
foet in dismeteore. They continved dbuiliiane zilns each yoar
until thoy had feour, each trenty-four by eix feete In a fow
years dcaiaad fsr oxccoded suon.ly, th2 Jar Departaent alons
takiny virtiqlly the entire outpute Yearly conuracts ere
made with the goveramant for sll  the ce.ient anaufacturede.

rnother incortant early oortlasd ee 122t vlant w7as that
erected about 1875 by Joun e "hinn, at Jampum, Penncylvanise
con18 have celaiqecd thet it wae in trie rlant tha a-nufscture
02 .meriecni cortlsnd ceasat fircst took placee

fter yeasre of ex-eriaent, lir. China beran, in 1874, to
nanufacture nortland ceqent, but without e:wnblire euccerss rome-
ti.es a good product would rerult sad st other times the
prodace would be a feoiluree e finaelly ndverticed for an ex-
perienced cenent maicer =nd eaployed ac such, willism "uesll,
of Cincinnatie 2 kiln wno erected and from thie llr. "ucnll
succeeded in obtaining s portlsnd ceneit of unifora ennlitye
It was exhibiteq n% the Jeatennisl “xhibition held ia Dhila-
delohla in 1876, =1d the firm was avarde’ a ~o0ld =mcdsl bty the
United et tes Ceiteaninl Zomission.

In the besianiar at thie plant, —many orinitive devicas and
methods were uced to overcone the mmltitude of diffic 1lties en-
coniterede The prindiag of Lhe elin'ter wus done by meenc cof
the gtovo up end of » heavy crr axle cns:-eaded {rom a saring

pole, the griadiaz takine place in a hollowed out {labt rocite
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‘e no 2y ratue for cruchinz lizectone was available at
Jdempum, 8 corload of this mnlerial wo=1ld be sent to Leetonia,
Chie, "her2 it would b2 crached at a foundry ead ceat to
rewoort, nesr vVaacum, azd token to g =avnill in which the
oraer h:d ri-~ed up a cet of choponing dbuhree The eruched
linectne wase run throuach the ‘e buhre and ~round as fine as
porsibla, asd then bron~rht bacik t0 Yemsua for buriin~ ond
griudiny of the clinler se previcucly nentioneds

The esrlier ceirent plante were nct confined to the Zast
alonce It wac aaxd is a fortnaiate thine that in the dofirition
of portland coieat thet no epecific recuireaents =re ~iven for
the raw m-terislee This i becauce ceasit can be made from a
variety of eubrtances, pernitting ure of raw n-terisls in
various psrts of e country instead of oaly a few loc~litiese

*1lthou~h thie lnewny io alloved iIn the selection of raw
materisle in the definition =nd nov the ce ent rmmet pare rirsid
evecificati one, thece snie cllowvances i1 the selection of
n-teriele, before the <dvent of modern testin~ 2cthods, made
for £ crreat asctivity ia the esrly days when the ceaent diad
got have to st:rd euch rizid exnainutionse

Thue we find cement plante suriiiring up in variotis parts
of the countrye. Tex-g '7af ssonz ithe ploncer states in nortland
ee 101t manntfacture, the firrt plant e tabli hed there helinx the
tlano rortlond ascd Roman Cemcnt Zoarcany's worke at ‘an tnvtonioe
Thie was ectsblicked in 1879 by aa iacersornted ecan-sny, one
of tho leadere beingz Willlsm Loyd, en -.axlichaan vho had some

exporience in cenent nulting in his native countrye



‘mon~ the early portl-nd ccaent worile wsr 0n0 cetabliched
at Tregoan City, Orceon in 1884. T0 shov a condition 7ich
exicted in :aany of there early plenis where adney wan invested
not tco wicely, I cuote froa re Ce ‘e 2vhall who, writing
of this work in 1913, esays:

"The plant was onarated oan this ceule for a littlo over
a yesr vhen it wss decided %0 ramive the c¢a italization of
+50,000 and increcacse the capscity of the pl-nt. 3But about this
time the directors ordiecred a eurvey of thovqusrry, which rhoved
that the rocikt wse prectic«lly exhnu-tcde They hnd Leea cperat-
in~ on a thin, rauncer lilxe body of stone ctandins on edve
groinet a hille The a-parently inexhauctible mountein cof ctone
wag -erely a thin wereery £o0 abomt 1890 the m-chinery wee bro¥en
up and =so0lde"

The Zarle ‘ortland Cenent Conc.ny was te first to cnerate
in the ’lichignn ficld, hich has l-ter becoare u rreat ceaont
nanufretnrine dictricte There wvorke were at Talwnmazoo, =nd
the d<te of their ertablichaent is debitatlee .
Te Lexley ststen that tha plent wae ertublickhed in 1885,
cltine ‘me Dlekinron, "vho i~ Zamllisr with the Listory of the
coapany”, w.o "steirg that tie firet d-te, 1885, 1o correcte”
Ia the 1916, ° ubiicnbion oe «4, Tecolormiesl rerics, Jiehirmun
Gcolocic:l snd 3icloricsl furvey, .re 2e A, aith, who writes
of ti-e lortland Cene:t Iadustry, ssye, "A..areitly the firet
gtteapt in the United Ft tce to w .ufsctire “ortl-nd ceaert
wes nade at ol smazco, lichisan in 187267

In thie conasctlon I hsve taade incuiry from some of the
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older recidents of Zi:laaszoo0, aion~ then, relatives of
Fredericx Bush, who was the only locual civizen aaonz the
founders of the rlante I find several who know th.t tne
plant was in operation prior to 1875 aad who have chova me
the locstion of the plante One man, a Lr. 36aje Tan 3ochove,
dictinely reaeavers that the plant was in o»neration in tne
coring of 1872« 42 this dote was roiten from withouv sany
su~~estion from me that the date wae debatable, and ne fixed
the date from nerceintlion with other eventes, I 292 ineclined

to beolieve there is conciderable merit ian the cleim th-t this

plaat wae tiie firet plant in tho United :tatcse

A W0V EXRA IT T'T0 PORDLALGD C.. LT IT'IDTTRY.

e ecoavctitors of the firet rerican monuf-cturers of

[

portlend ccacit were an hngo been chown, 0 e forei-n coasnt
ackere sasd the ruaeriesn m-nuf<eturers of naturel ceent, -hoce
product hsd the confidcnce of ecariasere and architoets, and
the further inmportant sdvantaze of faniliarity in u eo It is
egtinated that st the tiae the uportland ce.ent icdurtry was
firct etnrted in this country thaet ti.o United t:utes was
probnbly uring at least 2500,000 barrels of natural cenente
Iapertntions of vortland cewent rmet hove hoen only e ¢ asll
froction of this anonnt as the first ruthoritative Lir~urece on
imports recoraed in 1878 rhow only 92,000 barrelcse

Tha followvine tabla shows thnt the mericun HManmTacturers

of 2ortland Ceient had to ovsrcone an cctabliched con-cumntion
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1868 6255 205 1,835,504 252,000

1893 7,411,615 21674145 5.0, 65~
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1503 70030271 21251, 969 22..4%. 073
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1"‘t.«-u'. Ce

L flfrebnrers

2heecoe concisted of



grindine the rav 2aterials wet, mixing them to as ps-te, and
then dryine, formin~ the mixture into bricke or belle, snd
charring them, usually by hand, into u verticle kiln for turn-
inze +fter vuraning, vhe ilns were unlonded by hnnd snd the
clinker ~round by s¢o0a1e cuch primitive methed as 1o = tioned
in the fore-soinm chinptere Tnis woe an exencive nrocecge

In Ln=land, labor - very cheap hnt Tucrl was ex-~anrive;
in aneriewmn, lsbor w=s exnencive asdl 12l as creape T2oivtant

innrovenents were beineg aade 11 this eortry ia Ve 2:thod

O
[0]

ured, in sa endeavor vo adjuct the iaduetry %o the esnditions
of lecbor s=nd fuel ss they exlcoiede

Aaonm the ost important snd fur reaching of thero iaprowe-
ments, iaprove:uents wiich resalted in the ~rowvth of the indus-
try by lesns and bounde was the iantrodictioa of the rotary
kiln and modern prinding machinerye '

The follorin~ account of the Rotery iln, probably the
moct revolutionizia- of there imsrovenqe:nts is dcecribed by Re ‘e
caith ae follows:=-

TThe Rancone patents takea ont in 1885 in Nrest Britain
and in 1886 in the Jnited “tatee are the bares from which the
medern rotary ziln have beea developeds The modern rotsry 'miln
conclote erecatianlly of a =1li-htly inclined eteel ceylinder lined
with fire brick and arran~ed $95 rotstee 2o the %iln rotates
the raw nizture ie fed intos the asper 2ad and trar 1ls elovly
by eravity to2 the lorer ond —hiere it £a11- ount as a oncned
clinitere The fuel - gas, pectroleum, or osovderod cosl,- is

blown in at the lower end, the flaue travercin- the lencth of
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the kilne

"1% couth Rendont, New York, it wac discovered that mixed
and ~rovnd materiale could be eharccd into the kilns —ithout
wettine, thus elininatine a step froa the older ~rozecce The
diccovery that nat-rally wet nntoriels,- marl s.d elay, conld
be cnceercfully chareced into the lilne without prelininary
drying wae made in 18¢1 at iiontezvnma, licw Yorke Thus ori~ina-
ted tho two principal mcthods now in ure, the dry proccss uced
with limestono or ceiont rock, and the wet orbcess, with nwurle

"?he Ran:-ome kiln wee decim~ned to uce producer pue but
petrolovnm wae the fuel nnod in the firet kiln succerefully
oncrated in the 'Tnited “tutes and war th.¢ principal frel v-od
for a number of yosrse In 18¢5, powdered conl wa: subutituted
for -etrolewna and wae a very important stew in tho devclonment
of manuf cturirs vractico. This is nor tie etuadard M=l ueced
in this couatry, oixcept in the rexions vwhore natnr2l eoc and
pctroleu: ahounde

"7he nexdt moct invortent developaent in the rotary xiln
wac 1te increase in cize, purticularly in 1leanzthe Ty 15338, the
rotary kiln kad boon etandordi-zed to a len~th eof 60 foet and,
with dry anterisle; had a ratcd csoscity off £00 harrcele of
cemont osr daye About thig tiae tho Zdisoan plont denonctratod
that a nominsl lengthening of the kiln ~restly incresred its
capacity and rapid lenztheniax begsa about 1205 u:ntil oot of
the kilns inctalled now are betweon 120 sand 150 feet in loazth
aind there sre now in use a conriderabtle number over 150 feet,
and a few from 2256 to Z5) Peet in lenxythe At wvrecent no

etandsrdization of the ziln is in richte <“ome of the larver
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Ir'ilns now in ure have a ce¢spacity of over €30 barrcle per daye

"he snuccess of the rotary kiln 12 attected by tho faeot
that foreizn portlind ceacat mnzors with chesp labor aad high
fuel cocte have not been gble to coagete in jrmerican narkets
with tre Aacrican manufzeturers vith chesap fuel and hki~h lsbdor
cortae”

:meh could be esid of the finiched ovroduct of today - its
characterictics, terte, otoce = and of the scientific and tech-
nical co-ietiees who have coatributed in a ~reat decsrec to the
coifidonce wibth which it 1o ured for a multitude of i.prove-
ments waich £0 to make our life of today —orth livinge.

Cf there rocieties perhaps the 107t far rcachine effect
has been that produced by the Pdortland Ceaent resociatione The
followin> chepbter will be devotcd to a short recume of this
orranization and its activitiese

To wrouerly rvurecinte the eizo of the industry today,

g rcew of Vh2 hi~h li~hts of the 1nduetry are ~1i-en b2loy, as
0f 1¢l%e

A nore intense hest ie reouired to burn the aatcrial to
clinker than is recuired to meit stoele

ne of the largest kilns, set on end, w-uld be as tall
as a twenty etory buildinge » tourinzg csr could run throuch ite.

A mediun eized kiln has foundations am heavy as for a ten
story buildinge

The cemaent induatry ie the fourth larsect maonufscturins

concumor of coal nnd the larsest ucer of wnlverized coal in the
Tnited "tetes. In 1924 over 11,000,000 tons of cosl were
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coancumed at the verious plants, and about 7,500,300 tous
of this wore puiverized for burninz in the kilns, and in a
few caces in the dryers._

In addittion to goal, the plante urning other fucl in 1924
congumed mors than 5,000,000 berrels of fuel oil and over
5,000,000,000 cubic feet of natural gase

Cver 17,000,300 pounds of dyansaite aud cther high ex-
rlocives wore nucred in cemeat mill cusrrice in blacsting looce
the rock neecded by the industrye Over 102,000 tons of roen:
ware rround to flour-lilze fiaeneas_evory daye

* lar~e crucher mngy wei~h 450,000 pounds - and crurh
1,000 tons of roc!z an honre

*t leact 7@3 of 811 mortlaand ceeneat muet pacs throush a
egleve having 40,000 holes to tho equare Inche Thise cieve is
more closelyr woves than a fine qu.lity of silk drercs ~oodse
I% will hold waters

In one ce ecnt mill, it wee found that the naterials that
o finally into & cement sack nmust be elevated 12 to 15 times
to a heicht ranginzg from 20 to 90 feete For cvery 376 pound
barrel of cement produced this means enoush power to 1lift a
vpiano from the sidewall to the thirty-cecond ctory of the
Wwoolworth ildinge

Cver £,000,000 lineal feet of beltins were worn out end
hed to he rerlaced in rnerican ceent millse

In rover inrtalled, the cezent indusrtry ranlked torth
anongs «ll manufscturing iadurtriee c¢f thoe couatry, asccording

to the lstert aveilsble Unrnited rtatcs Census ficurese
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0f the Cencus 3uresu'es 350 elascificeations of manufactur-
ed precductes, orly two cslled for more power per dollar of
cellin> price than cenente .

The greaso roavivenente of tho cenent industry would, in
oaa yeer, tvoply over 35,000 hish priced cutonobilers for a
5,000 mile tripe Tries would eapply 3,800 taxicebs lor t'irty-
one yearse

The lvbdricating oil used in ono ycar on ceucnt meerninery
would oserate over 54,000 taxicabe for a yecar, with ench csb
usinT one quart of oil par day. It wonld envovnly enrroximately
£45,000 rirh priced automobiles for a 5,030 mile tripe

_ In other werde, tne cement induriry in ono year uces over

4,800,000 pourds of ~reace and 4,800,230 gallons of lubricat-
in> cile

In one year of 37,000 miles of cloth 3C inches wids is
uced in nmukzing new eacits alone. This mesans that over 65,000
bales of cotton were ucred, enourh to keep more than 3,530
looms bury svery doy for a yesre

*t the pre-ent time approxinately 243,030!030 cloth cacks
are reguired to meet the denaundse Cver 65,000,000 of theeeo
gacxe @0 not come bact to the manufactarer snd have to be
replaced cach yeare

Cver 52,000,000 paper cacize are used in shipnin~ ce ont

each ycare
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THES  PORDIAHD CHLL WD A" CIMTICH.

In 1702 a ~roup o eact ri coicat nawmfrogturere, luitcat
ac are all Ho=iasgs aea vuypon the weney aciae «ide of turir
busiseed and in ectablishias an tacrieqn indurtry ac o~acinct
a firaiy eatrezched Sforcison competition, rerponded to = call
for a weetinz, icvusd vy oire 0f Th Lablr = e 3e e T*"‘dley,
generel [ales [ oocav of the Vulc:ddve Poritlaad Ceucat Jeoqpany -
to diccucs and fini a golutioan, 12 u2oeille, for "Ihe sre-cent
motho~g 02 haudliar the cudjoct of r-cxe, vhich are o1:200%
universally uncstisfaciorye’ OQuibt 02 tho meeting cailed
denl with this ctrictly coawmwrcial nroposivlion rrow the ~raat
scientific and altruictic orranizabion now kaovaas the “oritlaad
Cenent aecociatione

There sre probably few who have not av ~oae tiae hoard
of the worg of this ‘'secociatione For convenlence, it -y bve
inclndnd in that lsrrs oroup coraouly cslled "trada™ as-ocla-
tioase It ic uafordunate, hovever, th+t anny wveooar ol whe
vortl«and "eqnnt rscociztion ar & trsde orranizaticn vithout
further exolanatione Ticz cuueze {recuecanb eoas-ricin oY thre
Accsociatica with cihsr rroise ol asaviacyuisers, which, slthourh
in nany inctaseces ¢iallar, sr2 auite dillsrcate

™1 duaeatslly, tue Torilland Jeaent sscocliation is 8 vervica
organizutione It is not incorcorated and is et 8 couasreisl
orraiiization in any ceace of tuc worde eaovorgchip lo purely
volunbury snd itve schemoe of orgsuization :ed policies is thor-
ouzhly demnocrstice Lach a01bor, withsul referonce to rizo,
hae dut one vote in helrinx to establich and sroiote its pole

iciese.
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ifavine nothine to do with the manniaeturec, ssalo or
digtribution of cenent, the 2ortlsnd Zeucit :cscciation ean
concern iteelf strictly with the eduveationsl recearch work
for which 44 prinarily existse

™e national heudrusrters of the Ascoziwtion «wre in
Chicnzoe Recently the offices 21d laboratory have bansn noved
in%os 8 new concrete bnildiny ovied by the Acsociatione

toae thirty district offices have beoen estanli~led ia
every nart of the ccuntrye Tnace sre in the notnre of servica
statione of the Acrrseceoiatinn and havs besan cetgb!iched nr neceded
by th2 rroving demand for relisble inforaation 2a the nany
anplicatione of conercte nads 1t imreratives

e nationael hasadan=rters have heen deapartaentized =o
that varione clarcee of educationsl rercarch work iz tha
intereest of ooncrete ad its nres and %he dircenination of
the rseultiny iaforaation .re do2ne by thcre cevernl d2:nrtacatse.

™e fand of iafcruatica whien the »ortland Zeawnt rseociae-
tion hss sceuzanlated is of alnost iasslinable value becnmiee of
tre receareh wark done by the &sbructnrsl Laterisls 3eccarch
Laboratory, Cnicn~0e Thie laboratoery has veea operated by, pad
in co-o ¢crstion with the lLewis Tactitutee It i3 uniler the
immediste crarce of nuff re ‘brohms, one of the most rproainent
rece~rch workers in tho contry, whosa stadies nre en-eranlly
conceded pre-ceaiqiente he ectonrive racesreh atd the recul-
tant diselnarac from the aany yoeore of exeriarntes corrind on
in the “trrelursl “atariale 3ecoagon Loboratory, have estadbe

liched as facte Lho veluabla infornation <hizh 1o the ortlend
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Sucuenv huroeiction's rtock-in-trade, zad waich ie furniched
to0 thore literested in making the mort practicel soplicntione
In no other laboratory in the world have thcre beoen, or are
t'.ere bainc condncted, ruch nvmerous snd exhau-tive tecte
ca thae sroverties of cai12nt mid conerete, leadin~ to a
thorsush anderstaadiny of thoee meteriale from the wiew:oint
02 their adaptanility Lo cert-in ~Sruelural resuirvonrntoe

The acbiviviee of the Arzoaclation sre oxbtqnacive, 'ub
confined within tve follovin~ limit-tions:

(1) 1Itg ain is to iacrecase th2 aowlzsdre, utility, and

fic iareatication,

[

ure 0 12:%1lazd canant thron~h eccland
pablic edneation, ~nd arcccisted aronctione

{2) It "eeclle” the idea "eoncrzte for oserarisice’: in
othior words, the use of eaxent, not the eonioditye ™Mnrafore
it ie anot conecricd in tho brs:d cf cemwnt uvcode

(3) It porferas only such funetions as cannct well,
1f st s11l, be Der "oracd Ly its woabors individasllye

(4) 1t uadortaies only such activitlies es are for the
¢o:ua21 x20d and wiore banafits whea bukea sdvantare of, nzarue
ali%e to all contributinz ne barase.

(5) 1Its conduet ie Jenlouly rsusried 204 a2de to eanifora
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