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THE 0 IER SYSTEM AND ITS USES. 

Br L W. BALTlII. 

In NIpOIIM to the IDYitatiou 01 t.be Council to IIIlDPJe. 
~ .. paper ou the oilier ystem,.--d by r. Cutler 

Jut, year. th. author- from maDy IOW'CeI at. hi. MlDlDWld. 
compiled .. pap.. which be hope. will prove of interest. 
bowing that. uu..,.-..u hM been.,.., prominently dLlcu.ed 
chariD, the Jut t_ .. JDOIlt.I& To make the paper more 
. . ,WId.., to lollow. the author baa retruoed lrom 
.a.eriJ:a« into Wly .w.n. c:aJealatioDi or intricatAt tlteoriee. 
coateD' himlelf with t4acbiD, apoa the ~ priaciDJe. 
of .,... aad 1IriDciDI into DOtiae the opiDiou and 

aperi ae of DOlle 'te.diDc eqioeen ADd .... tiM, to-
a' with the 1.. of ....u..W:a&.ed teIt& 

o YSTBII. 
CGlIIpOIIIalt. perte of ' .. bailt. OD U. ouier 
..... to ia &.hie ..,.. .... :-
1. i.roo ban, 
2. t. ~ .... ich .... co biDed to lorm ..... 
priaciple of tbia combiu&;oa it to aapaIII~ tJ. t.a-

.,.. .... IA of tJ. .~ ia t.b 1Idioaal ...... 
.. ..... by jadicio. m.rt.ioD of . to.... f1aUeI&, t. &ha,.-t ~ PNI-- ........ of .... f_ .......... to .w elM&.kity 

to 
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lloatH. IYlnll, 

it ma.y be MUD for granted, judging from the action ~I the 
...... OBier Object., that. DO eepM'&tion of thl! ir.'n and 
~ ortar, pNjuclicia. to it. 1t.rePgtb. tak. place, even 

-- hiP aDd rapid ch .... 01 temperature, for th" re:l8OD 
*heelaaticitv aDd,...t adhetion of the material. eqUIliN 

&81 v.n.tiona u..t ru.y ariIe in the co-efticient 01 upanllon 
aad coat.nctiOD between cemeat mortar aDd iron." 

"HeIdi_ to the impoIIibility of oxidation of the iron 
in the .... t. I ru.y lUte that u the resnJt 01 adhesiOIl t~1tI 
... with onier objec:t. tbne DIIOIltb. old aDd .xpoted to 

aU. --'hew. tb.t. the iroM cat out 01 the OIIDIIIlt mortar 
___ ,..t""y cJeua aad free from oxicW.ioD, wheftu the 
~ encla were W!Irf mach rutecl." 

In bi8 aeooa.cl NpOl't, dated 27th July, 1892, the Pr0-
f..,.. __ with t.Iw __ nahoD of frapleate ", Monier 

object. .... iD 1887, ....... :-
'''l''I.e objecta J.d .... _poeed to all woeatlao ... for 

I .. ,...... ..... beiaJ nearly al1 ... ,- coftl'lld with water (in 
• __ iDlet). fNq...uJy iat.enDixed wUh urine. From 
u.. ...... made I am .ua6ed tbel cemeat mortar in MODier 

;.ct. ..... atroacIy to iroD ~ aDd tJaat, the 
U. ...... perfecI&Iy f ... lroa ... in .,. .. 01 the in4aenc:e 

of .u ......... ~ Inca ..... t eJaua- 01 teaaperatare." 
TIae utncta from the report. 01 ODe 01 the 1IIOIIt .... 
__ tiIte in t.be ........ 01 .... iLlia' ....... IIIoaJd 

.. icieI .. to ....... aU. cIoabte ~ ta-. Uare. 
poiDte 01 t.be priIIci ..... 01 the 11 __ s,.t.n. ADd 

......... iDt.o ~aE.i_atioa. ~ ia..w.t. t.bM • ~ 
., u. ... _t ........... euried o. iD tIIis priD­

......................... .a.&.ie bocIy. apeadi., 
eaattn8l~' .... Joia&I)'-tIIIbjle& to &I. ......... 01 ..... 

______ Id ..... cbarabIe ... _t __ 



s. ,. 
o. 

Li.lrbk_ ill GOJlstrtW!tllm aucl' -TiDJ in • • 

QUlICla... aud licity 01 ... melD 



110.111 IUCIlI. 

Ttae. IIII"Ch. we.. OIlcula.ted to CUT}' with ..ret., all 

"lull, dMribat.ect ODe lided lo.d of 30611». per lClure foot 
hGriuaW lW'faca The t.te wen made wit.b • oaHided 
tOld utendiDg to tile crowD', the load being placed on all 

ina -.me which traDlllLittect the preauro by mea ... of 
• IappOde .. to ..,eI aDd equall, tpaced foown,. built 
.. tile Arch. 

ThIIb bMr cncb oceurred in tbe Rubble under & load 
01 H.& toM, in th. brick arch under 42.2 tou, in lhe con· 
... arab UDder 63.3 to_ aDd in the Moni .. uch undrr 
78.6 toa •• 

The Rubble III'Ch coUapMd under 7.. toa.. 
The Bric:k III'Ch. ooUapesl under 67.6 toae. 
The Ccmcrete U"Ch ooI&ap.eci UP_ 83.3 toaa. 

ADd tbe Koaier &reb eollapeed under 146.1 to ... 

Makiaa' • comparieoa of t.a- &pa. it will be eeea tha&. 
&a.. ...... i.., 10M 01 t.a- ardIe. eompu-ed wilh the KolLer 
AM (th. laUer tMtm .. 100) ie:-

Por Rabbi. ... ........................... &1 
Por brick ................................. 46 
Por Coacr.&e ...•......••...... ...... ... ... 67 
A.ad ,_ IIoaier .......................... 100 

ADd comparillf &be ........ .u.actU of th. mat«ia1a cuecl 
~ ie Ioucl ... u.. teDIi. Ib'ai ... which c:aa.d ..... 6nt 
.......... in tilt ~ .......... ..n.t:-

III .. a .......... ~ tI to IISI ... perlCl. in. 
III u.. BrWt udI INa 68 to lotu.. per 1Cl. in. 
Is ..... eo.a.u .... ,... 206 to _I ... per 1Cl. iD. 
la tile K .... anIa ,.... 122 to 712.", ,... 811. in. til.. MIInti8I &lie ann ..... ~ ............ , 

.,&IIe ...... ......... 
~ ..... 01 ................. dJ' __ LocIp .. aM 

14. Not 'w. 1_. ia &a.. ,..... 0111 ... C. W. 1>aNJ, 
~ for Pablic W.... "",..a.. ___ ... ilt 



I • )I. 

tbelrefQ~" only two 

• aDd 
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Ia ~. 1886. Police AutboritM!u at Berlin 
& pipe aimilar to t.be pipe _bibitAd by Carter, Guuaow 

• • Q t.be NOell' Euciaeerioc aDd Electrical Exhibit.lon, 
,m.,. n. pipe 3 I~ 3 inch diamet«, I, inch thick .... 

I ..... willa U too. whicb c:aUged the pipe to crack at the 
Galtei'cl18 lWfaoe 01 boriaoDtaI diameter, but the Cl'a.cka 

did n. _tedd ~h the thiab .. 01 tbe pipe. 10 that 
woaJd . I . w&terti 

oral pipe S I. 2 incbel by 2 I. 4 inch. l'eltint' 011 

....,..-_ ........ 3 8 inc:be. apart w .. teeted, and subject to two 
tnt.ed to.da 3 inc_ apart equally ..,.oed between_p­

poI't& j. t.ot&l 1«*1 013.2 toG., a ('I"A('k extending &Joag 
thlt Jeacth appeuecl DIU' tbe bottom. on the out.idlll ..,. 
p S leet. 6 iDChea diameter and 4 inchea thick with 

..... 01 23.6 ari .,.. IIlQaN loot., ebo~ hair cncb oa 
iIIIide 01 tb6 pipe at. crown and inftrl., the load w .. in­

__ lei to 38.7c:wt. per IIlUAN loot without aenoully dama«ing 
.. the CI'IIIab did not ezt.eod through it. eoti~ 

.-chell OIIly to the middle from either "dC'. 

• aU."" MIppCIftUtc, 13.12 feet, bet .... ~ 
21 ia 21 i.Dc:M. thick w .. t..e..cl by P,. 

AIa~."'" ia 1187, ..... with 7 t.-. Il10 .. DO..,... 

__ ca ....... 
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CD'lIlIftiJ:limlt of ,I 'city of the body ... deriftd fJ"Olll 
deGea.iiou noted • .bowed a gradual cIeenue UDd~r the 

iIIICI_d loadiq, bat it .... foand that thia deere&. W'U or 
---,-CII, .. the '11 aded .. an elaat.ic bod" 00 

inm i '00. heiog .till perferi.ly e1utit'. 

'!'be ntio of &he • 'batioD of the.,...... through the 
CoIiICNM ud iroa. UDder Ul aaumptiOD or a c:oa.t.&Dt. ~fII· 

01 el . ' .. y fO«' the ~ in..-tiooa, nried rrom I to 15 
1 to 70, .. U. laid .... iD~ to 78./) tDDa at which It. 

!&air encb appeaNd. lI10wiDg that the .. ..tic limit or tho 
'a1 had helD .ceedecl. 

The . Itrain OD the iron at t.bat .tap nriod rrom 
8.2, 15.1, aDCt 5.3 ~ Ihowiag that. the iron ..... tiI1 perfectly 

. the ..... c limit of the arch had ~ ~ercoa:e. 
IIaowinc ~ .. .,., IIIIM"ked iDm.e in the aalety. ofaucb 

.. --. ia obtainable. by the i.D.Iertion of L"'OD roda .. bea 
caapanct with _ an:h 01 concrete alODe. 10 that grat« 
... _ caa be allowed OIl the.,uo I.,. of & )lOGier 

__ act .. tIaaa ...,.)d be admu-ble in .to_. brick. or 

Oa IOOCIaIIio 01 &I.e ..-. elal&ieity of thia material. the 1D&D'1 
oouidenbIe im,.. ca...a by roUiDc I .... OIl briclpl. 

.... ~ tJaroacIaoai CIOIIIItr1Id.ioD, 
__ 01 -.. ....... .., poiU 01 u..p.d. _ ia the 

iD _ .... bocIMe; 10 &lie Ii" ..... 01 u.. ia.Hld 
wi ..... yiaJuioaa 



00 ]lO)l111l IYIT ... · 

heavy one, bridge being freq1MlltJy ClI'<lSIed by marching 
regi tI and ~ a.rtiJJery. 

Tho .,.tem baa a_ beea. !,pplied to Ballway Bridps, RaiL 
w.y Culv~ etc., with the pateU. Amoug t.bese 
ma.y be . the railw.y bridge. J..- to CuoJineaaiel. 
13 f IPaD i bridge to Neu.tadt, eatem P " '2 feet 
ipaD i four brida- at Hamburg, '2.6ft. aD; beIides • great 
number of culvcte in. Europe and th Amerie&. 

ODe 01 the teIte 01 the .rebea eNCted at Forwt. Lodgo 
had for ita object. the eluticity of the ame. F'Arth W'U 

pJa.oed on to e.ch arch and levelled to 1 foot. above the ez­
Vadas of the crown. Then fifty abJe.badied men Itood on 
top. and oo..-vatiOlla were taken 01 the gaugee whilat. t.be man 
kept time julnpiDg topt.ber, aDd it w~ f01lD.d tW. 1/2Otb 
inch wu the ~ de8ecti0ll ..t the oeDtre. . 

• alN&d:Y ment.ioDed under the -.ding oIlIt.Nagtb. one 
of th_ arobee wu bded with 35 tona. The ,..... fixed 
at the croWD 01 the! M'C'h -....ct I. cIi6d.ion oI13/20incb, 
which di.ppeued p-adaally whilst 1UIloading, and n the 
load wu al~ remov.d the arch W ret1ll'lLeCl a.J.mo.t to 
it. nOl'lDal COodi~01l without _Ting an appNCUbIe JM*1D .. 
Dent .. cr cneb in aDy put. 

IRE R ANCE. 
The q ion 01 '- Jaill.Uloe ia 01 the __ Tit-al 

point. which clltAlrmine the nl_ of • m • ...w to be ued 
ill blliJ.di1lc COIIIWiet.ioaa, ad in dealing wi tIU. labieo' 
epecial .,..' .... be IUd OIl tile fact that no bailcU.. . • al 
CUl be .aid to be IIIIdUely INpI'OOI; but. oaJy .... illiatU.. 

- heinl 01 iIlcalaalable , in - tlao 
oI.~QD- p*, w .. __ .m... 

Tbe opiaioa 01 aa&laoriti-. ill ".... t.be 
..,...-. aad Nllp"ellibiJi 01 ___ 01 baiJd-

&be ....... - eel ........ a.z.. aad IM.-J' 01 u-......... .,... _.iDee ............. 01 tile 
. IN q1UIIi - 01 .. -" JDatIriat 



, 
tl 

In 1886, the Police AuthoritiM of Berlin, alter a rr.o<ol 

.muutive te.t. with t.hia material, illUed· • proclamation that 
the onier ayatem could be UIed for the ceilings aDd wall. in 
tit. ereatioll of perfectly fireproof c:ooatruction. and that DO 

GbJ!d.iOll would be ta.keD to it. applicatious for the mantlinr 
o! iron columna without. an itolating layer of ak 

A BNat. 6re which oc:cuned in 1889 at the Spirit Factory 
of HeiDrich Helbing, at Wan.becJr, near Hamburg, fuJly ju.­

t.i6ed the iJRe of the proclamatioD. 
The Boon aDd ceiling. of t,hia factory were built ol MOIl ier 

p .... nn.iDg upon iron Gird8n, throughout every Itory; tbe 
pla&ee haYiDg. t.bick.u. of 1 f incbee to 21 inchea acconiiDK to 
... Ic.d t.bey had to IUllt&in. The Girders were not protected in 
-, .... ,. the Soon uply !'<SiDg upon the upper flanp 

The outbreak of the fire occurred in the root, which 
qaiekl, bUI'Dt down to the ganet floor. Thi.a floor e6edually 
cbecked th. JmIINU 01 the 6re, preventing it from re.chiDg 
the lower Soon, in which w .... stored tanka of 'Pm.... leaving 
...... ~ time for the remorral of the spirit. to anotbel' build· 

iac· 
Tbe Ciw Architect in hi. report upon thia fire, ItaUId 

... , &be)lOGier loon llUc:eelllully reeiItect t.be beat, remaining 
mt.ac:t. ud P ....... tect n~ oaly the 8 ...... from spreading. bat 
... tit. w .... whWI poured into the building. from ftoodlng 
&lie Ioww I&ari-. 

In 1889, the A.ociatioa of the Print.e )DlQrance Com· 
,.... of Oenaaay plMecl at the dilpoMl ol the CoIamiU. ol 
... BUibit.ioa 101' the preMDtiOD of aceide .. in Berlin. tbe 

01 £&00 to ........... ill pn.e. for ialp..,....nta 
apiaA riIk 01 AN.; uul .... Wfft aceordin,ly iutit ...... 

.... to cIiIcow.. th ..... .,.. of bllildu., coDtU1ICtioa 

towi ....... d~ 
Ia ..... to .... ia tau. maUer, the City 01 B .. he ... 

..w to ... eo.u.i, ... a ............ buildiag ia wbieJa to 

...... tIaIir .......... ta. 
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Tire intcior of the building was demolished, and the 
.,.nona ~g .,..t.na 'ftn eNCted! therein in aeeordante 
wit.h t.be d-.igu. 01 evwy~y l>ui.ldiDgB. 

'IIba OIlier ~~ 00DAiatecl of &D. aroh!ed 1I00r 13ft. 
apan and 31 inch thiclmeaJ, Uld platea, .-ing in some in­
__ a. OlD. the upper s..n,a. aDd in other cues IQI1 the lower 
11...,. of iron girdera j lIDIt.et.a.irc&118 ~ with: Monier 
aide waJ1e in the IIhape of rising arcbea supporting .. pIat.e 
3ft;. wide and 2 incw. t.hick on whick the steps 1Nl'e con.cnted. 

All t.be uposed iroa. parte of the ceiling CODBtru.ctioD, the 
aidea, upper &ad 1la.qea 01 girders were protA!lcted by Moniar 
JD6Dt1e& 

The Coaet.n.ctiou were t-.ect on the 11th Febl'1lAl'Y, 
1893, by being eKpCad to .. .- Jmat. for one hour, the 
t.emperatJQre for the oailinp 1"MCbed 1800 degNee Fahr., and 
for the S~ 2000 ~ F&br. Wat. ..,.. t.beD mely 
poUNd into the building until the a..a.. wen ex~ 
and aD ex_nation of t.he .,arioaa ~ __ . 

Thill oeilinp wen found to be practically 1111-

in.juNd _oept.ing that. the rendering had peeled 011 in __ 
pI_. bat. tbeir aabi.lit.y had DOt been dected in the ~ht, 
.. degNe .... load of 534 lhe per Ill. It. which w .. then placed 
upon them did not. c-.- any de8ecti0ll or cncb. 

'!"be ... of the Jarp al'Ch openinr in the aide walla 
of tbe oilier &aircue abowed the iroa. Detting partly ex· 
JM*d in ....... P.... c-..d by tile peelinc otr of the 

t.00Nring. 
ftia w .. probably due to the rapid cooIm, 01 the ...... 

ial owing to the ac:tion of the water wiib which the buildinf 
had D.IL del""" 
~ ofiberwi8e..,..m...l iDtMt.. On.,.. 

loedecl up to (10 !be per Ill. It. it. ..... DO .... of injuy. 
AI _ _ " ... ti .... yaamin., the ~0-1fIleDla ...... 

t.ba Coarmi cIecidecI tbG \be OIlier.,.... ... pedecdy 
.... ..w; ... aDd it. _lICOGI'diDsly.wanW :rint. Pn.. 
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LIGH.TlfPl3 AND SAVING IN SF ACE. 
The l~ of the Mouier COO8t.uct.ionl, and conle­

quent u.viug in apeA:e compa.rect with other atructure. oa.n 
pl&inly be II!eD by Nference to photoe exhibited or to the 
ill '011 which appeared in tJU Journal on the 24th July 
1 ... 

The new Catholic Chun:h at. MllDich h .. & ceiling of Semi­
cireuJar desip COIl.Ii.ting of iii Monier &reb 52 feet. 2 incbee 
ep&ll, ADd 21 inch. thiokn~. 

The cuing round the High prell11re Rcaervoir at Emerioh, 
built in 1888, hae w&lla of ooIy Ii inohee thie&DeeI. . 

The wan., roof, reeervoir, MId chimney of the Municipal 
Bat.ha at. Muuich U'e coutra.c:ted on the Monier System. 

TbeI Cupola. over the aulOleum 01 the Emperor F~ 
icIt lit. Pot.IIm, 00 .... of All outer and inner mantle each of 
OIlly 31 inches tbicknea 

The Raenoir at. Dro.en repreeeDte & t.ype generally 
1IIed a IIDall aW.t.iou OIl the. (loDt.ment. The Reeenoir il 
3i inche. thick, aDd the encuing :l iDcbee. 

The Beeenoir tower at. t.be Municipal GMworb, Char 
lottenbwg, ia COI1Aructed with onier Floors, roof and reeer­
.mr.. The ..... oira up to 23 feet diameter have walla of 

_y 21 in" tbi~ 
'.t)pe. of loon co ...... bodL of pJate. and arc ..... well 

u ~ aN &110 mibit.ed. It is budly IUIC ... rr 
koubliag JO'l with t.be thicm.. of tbe.e .. they cIepeod upoo 
the loed. tbey __ to ~. 

ThiI 8JIIt.em hu heeD • gnat hooD in OMIcoming the ctil­
IcuJtiee eaperieaoecl in the OCIIIIIt.nIdioD, and nMlOutrudioa 
of OWIbeed brida-. __ y to ... the 1M' '1 lIeU room 
wiUaoa' lonriag the Railway 1m. or railiDr the I'OIId ....... 

Piu11y, i'ia..., 8ricleDt.lrom the Dumber of worD IbOWD 

u.., • 'denIbIe .mag bl ipM8 tbroap the lip ...... of 
the ........... ~ be ech·, ... 
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QUICKN OF EREC'rION. 
Quic of erection cI • ~tln!!I i. often an e ntia1 

factor in the building, or re-conltruction OIl" meanl of com­
munic&tion, especially in citi_ 

At tho Aquedu.cte erected for the GovernmeDt Sew-. 
D pa.rt.n.ot at Foreat. Lodge, N. W., an &rOh of 76 feet span 
and ~ length of carrier of 82 ~ 10 inch. were napectively 
built in one da.v. 

A Brid eNCted in AWItri. 1Mt year of 131 feet. IIQ&D, 

14 feet. 11 incbM vwsed ai», 1 foo 21 inc thi .~ 

oro and 1 foot 71 . DeW abutment.. "' .. 1iniabed in 
16 boun. 180 cubic yard. of OIlier oltar being pla.ced in 
poaiticm in that time. 

ThQ ov .. u.ct bridge ted OIl the devi&tion of the 
uthem Rail1MY, bet. ... n HilltAJp aDd Colo Vale, by the 

1I&ilwr.y OoIDmu.ion ".. completed in 41 h the bridge 
.... 40 " , 23 " wide, 8 . . k at Cl'OWD, aDd 
1 f. at ab1lLtmlm 

DuriDg TrieIt.e, 600 
Iq, 01 flooring, con . ill' 6Uina in 01 
haunohee. and cement eriDg ... &no dally, the COD-

tn.ct compriaing a tot.] ..... 01 312,000 eq. yards. or DeMiy 
85 

COST. 
it.h l"epl"d to the qu . on 01 COlt, Uta. aN 10 Y 

ft1'1inI eonclitioDl and cil"'QlDetanClee to be couiclend, thM 
it. . y ... Yiubl. to en .... into tlUl matter Inrtber t,hua 

to wheN iraa, eonCftte and brick aN 

will be found in majority 01 

k» the npon 
lio ~ 

for....... the lID-

_Ul~ COIIs.tI'IIICtiIGGa built. at IPOftIIt, 

,. ....... --. ....... 
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