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INTRODUCTION 

Construction blocks fabricated troa various light-weight aggregates are beooaing 
popular in regions where they are available, This popularit7 is due to aany tactora, 
both tangible and intangible. or the tangible taotors, the light weight ot the blookl 
aa ooapared with that ot straight concrete blocka ia iaportant in that the light-weight 
blocks are easier tor the w orkaen to handle and les1 expensive to ship. Such ba1ic 
coats are extremely iaportant in oonetruotion, In instanosa where lightneaa in weight 
is due to porosity ot the aggregate, the inaulat�ng property looaa large, aa the dead 
air space within the body ot the aggregate is present in addition to that attorded by 
the hollow construction ot the block 1taelt, The tire-resistant qualitiea ot these 
fabricated blocks ia another speoitio attribute, It is perhaps needles• to point out 
that the acarcity and high price ot lumber cauae builder• to seek other oonatruction 
aateriala, ot the intangible factors, perannence and soundness ot construction, cost 
of maintenance, and low depreciation are perhaps the aost important. 

Jhatever the reasons tor the popularity or these blocka, the tact reaain• that 
where suitable raw materials exist, flourishing building-block enterprises have been 
built up with a resultant benefit both to the ooamunity and to the consumer, 

Excellent deposits or suitable raw materials occur in Baker and Union Oountie•. 
In addition, and Juet as important as the deposits themselves, no such blocks or even 
suitable competitive substitutes are being aade in the appreciable potential market 
in these counties, The cost ot delivery trom the nearest producer makes the cost to 
the ultimate consuMer practically prohibitive, Since much interest has been shewn in 
connection with the feasibility or starting auoh an industry 1n Baker County, a search 
tor suitable local materials has been conducted by tho Department. Pollowing is a 
discussion or the oocurronoes studied, ot tests on sample blocks made from the various 
materials, and a briet description ot the possible market, 

OCCURRENCES 

Throe types ot materials potentially suitable tor aggregates have been round in the 
Baker area, namely, volcanic tuft which makes a very light gray and light-weight block; 
volcanic cinders, both red and blnokJ and diatomaceous earth. 

Tutf is a rook termed by the accumulation ot fine tragmente ot pre•oxiatlng rook, 
lava, voloanio glass, and occasionally mineral crystals • all representing material blown 
originally trom old volcanic cones, Such material troquently forma thick deposits miles 
from the crater source, Voloanio cinders, on the other hand, are primarily ooapoaed ct 
solidified lava tull ot small holes which represent cavities tormed by gas bubblea trapped 
as the molten lava cooled, Like turt, these cinders are commonly blown_ toroibly troa � 

volcanic vent, but unlike the tutt they accumulate nearer to their aource, due to the 
appreciably greater size and w•ight ot the individual fragments. Cinder• may bo composed 
or any ot the different lava types normally erupted trom a volcano - that is, the acid 
lava• ( pumice and pumiceous cinders) or the basic lavas. Thoro are no known pumioe 
ooourrencea or any consequence in northeastern Oregon, and tho c inders mentioned as one 
ot the three types ot possible aggregate materials round in the area are or basaltic or 
andesitio oompositiono Diatoaaoeous earth is an altoaother different typo ot rook forma­
tion, It is or sedimentary origin, being composed ot siliceous remains ot ainute uni­
cellular plants which accumulate in both salt and fresh water. The resultant rock tormod 
by these remains is very light in weight. lhile this material is commonly used a1 a 
filter-aid and as an insulation agent, it is seldom used in its natural torm as a oon• 
struction medium excopt under apecial conditions, on account or lack ot both strength 
and resistance to weathering. Thus, although diatomaceous earth does ooour in both Baker 
and Union Counties, it is not considered suitable by itself as an aggregate tor construction 
blocksj especially in view of the existence ot the superior alternatives available. However, 
diatomaceous earth may provo advantageous in combination with other aggregates. 
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?he tuff occurs within a few· hundred feet Df Highway 30 and the Union Pacific 

Railroad ·at Pleasant Valley, Baker County, in .. ca. 19 and 24, T. 10 s,, R, 41 E, 

This rook was quarried ext•nsively in the past and used in the construction of aost 

of the larger publio and private buildinsa in the city of Baker, The rejeota alone 

troa this quarrying oonatitute a larse tonnase. The reserves in plaoe are liaitless 

in teras of any oonteaplated construction block operation. 

The rook is light in weight and porous, but the porosity is due to intrafragaental 

voida rather than gaa�bubble holes as in the oaae of the lavaa and oindera of ooaparable 

glassy aaterial. Consequently there aay be a tendency tor the cavities to be inter• 

oonneoted instead of beins separate and distinct individuals. Even so no troublea �ave 
been experienoed troa aoiature in the buildinss aado froa sawed blooka, The rook is 

aott and eaaily sawed or cut, but it hardens on expolure and troa the standpoint of 

structural strength, it is quite aatiafaotory. 

The olnders, both the red and the black varieties, ooour in a low, rounded hill 
a few hundred teet off the Ladd Caft¥OD Road in Clover Creek Valley, Union County, ln 

seos. 17 and 20, T. 5 s., R. '' E., seven alles troa Highway '0 and the Union Paoitio 

Railroad at North Powder, Theae cinders have been utilized locally to a saall extent 
aa road aetal and there la a saall quarry on one flank of the hill, The cinders are 

unoonaolidated, and althouah blooka aa auoh aa two teet in diaaeter aay be seen, the 
uaual size or the individual fragaents rangea troa one•halt inch to 5 or 6 inohea. 
The blaok oindera oonatitute approxiaately one•quarter ot the quarry faoe and the 
red oona�itute the reaainder. Although eaoh is relatively unitora in quality and dis­

tinct froa the other, yet the ooourrenoe or two colors of cinders introduces a aining 

problea which any prospective operator ahould reckon with if a unitoraly colored product 

ls to be produced over a period of tiae. A oertaln aaount of prospect testing will need 

to be done before a definite esti�ate or tho yardage or the cinders aay be aade, Suoh 

prospecting is especially pertinent as far aa the depth is concerned, as the existing 
quarry is not at the base of the deposit and there is no way of estiaating how auch of 

the flanks of the hill are slide aaterial. However, even troa a cursory examination, 
it is clear that there is sufficient aaterial present to Justify the inetallation of a 

plant or moderate capacity. 

Other cinder deposit• have recently been reported to the Departaent a• occurring 

in this saae general region. 

TESTS 

Fabrication ot test blocks 

All aaterials used were crushed and aoreened through i·inoh aeeh and then reoruehed 
in order to develop an adequate percentage or finee, All aggregates were aixed in the 

proportion• (by voluae) as shown in fable 1. 

• 

•• 

Table l. 

!!!!...! K1x 2 � 

Tuff 1 . 6 ce•ent* l - l - 5 oe11ent, 1 - 1 - 5 ceaent, 
and tuff sand, and tuff diatoaih, o.nd tuft 

Red cindere l � 6 oeaent 1 - l - 5 oeaent, 
and oindera sand, and cinders 

Black cinder• 1 . 6 oeaent 1 - 1 - 5 oeaent,•• 

and oindera sand, and cinders 

Portland oeaent • 

Ae will be pointed out later in the artiole, certain diffioult7 was experienced in the 
casting ot some of the cinder blooke due to an ineutfioient percentage of finee, and in 

thie oaae additional sand waa added to an eatiaated 2t parts aand to 'i parts olndera, 



These mixes were all prepared and sacked in Bak•r and taken to Bend, Oregon, where 
they were cast into blooks on a Syntron eleotrio Tibrator at the plant ot the Bend Conorete 
Produota Coapany where ooaparable blooks are •ada utilizing looal pu•ioe sands and oindere. 
'!'he blooks out aeasured 11 3/411 x 5 3/411 x 5 l/211 a.nd had two oenhr holu 2" x 3"• .lll 
blocks were suDvdried under wet burlap tor three dayl and then subsequently oured tor 
42 days before further testing. 

Nature ot testa 

The only tests g1Yen these blooks were tor absorption and crushing strength. No 
taoilltiea were aYailable tor deteraining the rate ot heat oonduotlvlty, but the tore• 
going tests were considered auttlolent to de•onatrate adequately the potential qualitiea 
ot the respeotiYe aateriala for the purpose required. Por the abaorptlon teat the blooka 
were weighed dry, then i•mersed in water and reweighed at intervals thereafter as ahown 
in Table 3· For the orushlng strength test, the blocks (dltterent ones than uaed in the 
abaorption testa) were sent to the laboratory or the State Highway Material• Department, 
Sale•, Oregon, where they were given tull oompreasion tests. 

Obaervationa and teat results 

Prom the standpoint or workability, all the tuft aixes were easy to handle and cast 
exceptionally well. Although satisfactory cinder blooka were made, it waa necessary to 
oast them several times, In the opinion or Mr. S¥verson of the Bend Concrete Products 
Company, this was due to an insufficient a•ount ot tinea and thi� conclusion is supported 
by the tact that cinder blocks with a aand content were easier to handle. � taotor tur• 
ther contributing to the dltfioulty ot caatlng was a lack ot previous knowledge concerning 
the proper proportion of water tor the beat reaulta, In the end it was round expedient 
to wet these oinder mixes far aore than waa at tirat thought necesaary. In praotice no 
dittioulty ahould be experienced in the handling or these cinders as comparable material 
la commonly handled aucceastully elsewhere, Complete success in this respeot ia Juat a 
mattor or working out the optiau• tineneas ot the aggregate and wetneas or the alx. 41 

has already been aentioned� the teat blocka appeared aatiafaotory in all respects in spite 
ot the dittioultlea experienced in oaatlng thea. 

The weights or the various dry blooka are as follows: 

Table 2. 

Straight turr -s•r•aate 
Tuft with aand bond 
Turr with diatoaite bond 

Straight red olndera 
Red oindera with eand bond 

Straight blaok cinders 
Blaok oindera with saud bond 

Pumloe blook ot the Bend 
Concrete Produotl Coapany 

1.3 .3/4 lbs, 
14 1/2 
1.3 1/2 

16 1/2 
16 7/8 

17 1/2 
16 1/4 

13 1/4 

An equivalent concrete blook would weigh approximately 27 pounds, 

Table 3 showa the increase ln weight ln pounds tor each or the d1tterent block• atter 
speoitied intervals ot soaking. 
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Type of Blook � (dry) 

Stro.ight turf 13 4/8 
Tuff with aand 14 
Tuft with diato•ite 13 
Red cindera 16 2/8 
Red cindera with aand 16 5/8 
Black oindera 17 
Black cindere with a and 18 
Commercial pumice 12 5/6 

Cruahing atrength value• in 
hlooka tor comparative purpoeea. 

Description 

Straight tutr 
Tuft with aand bond 
Tuft with diatoaite bond 
Red cinder• 
Red cinder• with aand bond 
Black cinders 
Blaok cinders with aand bond 
Coaaercial pumice block 
Coamero1al cinder block 
Commercial 4latoaite-turr block 

Table 

Table �· 

Time in Minute• 

10 20 2!! 40 60 ,60 
- -

16 5/8 16 7/8 16 7/8 17 17 17 1/8 
16 5/8 16 7/8 16 7/8 16 7/8 16 7/8 17 
15 5/8 16 3/8 16 J/8 16 4/8 16 4/8 16 4/8 
18 1/8 18 1/8 18 1/8 18 1/8 18 1/8 18 1/8 
18 2/8 18 J/8 18 3/8 18 J/8 18 J/8 18 J/8 
18 1/8 18 4/8 18 5/8 18 5/8 18 5/8 l8 ;/8 
1� 3/8 1� 5/6 19 6/6 19 7/8 19 7/6 19 7/8 
13 6/8 14 14 2/8 14 2/6 14 3/6 14 4/8 

4 lno1ude a1ao tigurea for three typu or ooaaeroial 

Table 4. 

Surface 
Dimension• 

5 3/4 X 12 
II 

" 

" 

" 
II 

.. 

" 

8 X 16 
If 

Crushing Strength 
in lbe. per sq. in. 

or Gross Area* 

225 
370 
5,0 
775 
910 

1630 
960 
767 
5,5 
425 

DISCUSSION OF TEST RESULTS 

Comparison or the tigurea ehow that local material• produce block• which coapare 
favorably with ooapetitive product• froa other plaoea. Furthermore, it ia altogether 
probable that blocka fro• the local material• can be made which will have a higher crushing 
atrenath than those teated. The proper wetneaa of a cement aix haa great bearing on the 
ultimate etrength ot the final product, and in thia reapeot a certain aaount ot trial and 
error experiaento.tion will be neoeseary to determine the best proportion• in practice. 
Curing with live ateaa aay alao prove benefioia1. 

Of the material• used -in the experiment•, the tutr produced the llghteet blooke. These 
were also the weakest. Although it might seem that the tuft ahould be ruled out aa unaatis­
factory because ot the strength test, certain consideration• indicate that the tuft aight 
prove suitable, This mater1ct,l yielded a considerable amount of tinea of a "flour" nature 
on crushing, and �heae tinea probably do not react favorably with the cement, and account 
tor the low test result•. It ia altogether probable that it thia "flour" were screened out 
to give a olean tuft product ot plv.a 1/6-inoilh a e a b.� &lld commercial aand were uud tor 
the fines, ���� a far stronger block could be made, and at the aame time a large aeaeure 
ot the lightness or weight and good workability oharaotariatios could be preserved. Aa 
building atone in ita natural •tate thla tuft has ehown adequate atrength in soae aoderatel� 
large buildlnss and 1t aeea1 likely that a oaat blook •ade ot a olean aggregate ot auoh tuft 
tr&gmenta ahould poaaeaa llke, or •i•llar oharaoteriatioa. 

*No allowanoe aade for oenier hole•, which it done would ralae the valuea given aoae 18.3 per­
cent. The aaall blooke had two hole• totalling approximate!� 12 aquare lnohee. The large 
ooameroial block• bad three holea. 



The teat cinder blocks show excellent crushing strenath, and with a proper and 
balanced•sited aggregate and controlled conditions ot manufacture and our1na, lt would 
seea that an average crushing strength in e :x.o .. s a ot 1000 pounds per square inohJI 
cross surface area, could be realized and aaintained in praetioe, The cinders do not 
�roduoe such an abundance or fine1 on crushing, nor do the fines tend to "flour" a1 
auoh as in the case of the tuff. Crushing to l/4�in. aeah should produce a good sized 
aggregate with about the right percentage or tines, 

Uanifeatly, these blocks are prone to take on water at a rather excessive rate, but 
in usage little difficulty has been experienced with comaercial products or identical 
ooapositionw1t!rthe local material•. lhile in practice residential buildings are fre• 
quently stuccoed, it is by no means unoomaon to dispense with suoh a oover, reportedly 
with no seemingly unfavorable results. Evidently the blocks have the capacity for drying 
out rapidly. 

As is shown in Table J, all blocks attained nearly maxiaum aaturation with a tew 
minutes after iamersion. Although there is no conapicuoua or conclusive 4ifference, 
the results suggest that blocks containing sand or diatomite tend to aboorb water Gt 
a alower rate. Should more aoisture�resistant blocks be required (which is doubtful 
considering tho olimatio conditions prevalent in the probable aarket area) a corrective 
solution oan doubtless be found by experimentation with some of the atandard water• 
proofing substances available to the trade. 

DISCUSSION OF THE UARKET AREA 

Baker, Union, and Wallowa countiea would oonatitute the immediate market area for 
a plant using either the tuff or the cinders; although a plant situated at North Powder 
and usinl the latter would be more centrally located. 

The combined area or these counties la 8294 square allea, The 1940 population for 
eaoh is: Baker, 16,297; Union, 17,399; Wallowa, 7, 6J2*; and the number of faraa in each 
is 1109lJ 1,208; and 8 1 1  respectively.** 

The area eabraoed by these counties. or at least •ost ot the area, is situated too 
far distant from the nearest produce� ot these construction blooka tor eoonomio illporta� 
tion,and oo•parable oonstruoticn media or competitive aubatitutel are not available tro• 
local sources. Production or building atone froa the tuft quarry was discontinued years 
ago, and the brick plants which operated tor a short while both in Baker and La Grande 
have long since ceased to exist. Thus for construction other than wood, local consumers 
•uat either use ••••nt or bring in tile, brick, or oonatruotion blocks, Thio il expensive 
at best and tor the average rancher who ia faced with a long secondary haul, 1t is ex• 
oess1v•. There aeema l1ttl• reaaon to dou�t that wer& thay ava1lable to the loeal oon• 
su•era at the prices they retail for elsewhere, the interest and demand tor these con• 
struction blocks would be as great locally as in regions where the blocks are now made, 
suoh as at Boise, Idaho, and Bend, Oregono 

EQUIPMENT REQUIRED 

Plant• tor the construction of theae blocks are relatively lillple, the llaln units 
being a oastlng rooa and a curing ahed with aggregate and ceaent storage bins either a 
part of tho caating roo• or reeding into 1t. The plant equipaent is likewise not oom­
plez, consisting ohietly of a mixer and a casting unit, The mi�era are invariably built­
in, with paddles on a shaft to effect the mixing. Diacharged mix goes directly to the 
hopper bin or tho casting unit either by gravity discharge or by an elevator, depending 
on the ••t·up ot the plant. There are two types ot casting aaohines coamonly used. 

------------------------- -------------------
• 

Area and population figures troa Oregon Blue Book, 1943ol944 • 

•• 

Bureau ot Cenaua, U.s. Department of Com•erce • preliminary figures for 1945. 
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In one the aix is aechanically taaped while it is ted into a •old. In the other the aold 

is Yibrated while the aix is fed. Both aethods are satisfactory and both are widely used. 

Cast blocks are aeohanioally eJected troa the aold onto trays. Uolda coae in a wide Yariety 

or patterns. 

Curing under a spray or under steaa, preferably the latter, is iaportant and tor this 

a suitable building is needed. In the oase or ateaa curing, th1a shed should be diYided 

into at least three rooaa, each capable or holding the daily output or the plant. In this 

way, while one rooa is being loaded with trash cast blocks, another is ateaaing, and the 

last is being aaptiad or cured blocks. This provides a 24·hour period or ataaa curing. 

four ataaa rooaa,providing a 36-hour steaaing, are sometiaea used. Uuoh aore apace is 

needed for additional curing and storage or blocks, but tor thia no building is essential. 

The kind and amount or accessory equipaent required is governed largely by the 

capacity ot the plant. For instance, in very small plants a helper can carry treah oaat 

blocks into the curing rooa as they are aade, but for large voluae production, some fora 

ot aeohanical conveyance is necessary. Large racks on wheels, designed to carry seyeral 

tiers ot fresh cast blocks are soaetiaee eaployed, and since theae are not unloaded in 

the curing rooa, a suttioiont number of racks to hold several days• output ot blocks is 

required. In larger plants, plain racks are loaded and then picked up and aoved around 

by actor carry-alls. 

The quarry phase ot the equipment includes digging or loading units, a crushing 

systea, and suitable screens, and (it the quarry ia removed from the plant site) trucks. 

or the foregoing, the kind ot digg�ng or loading equipment depends on the naturd of the 

aaterial to be quarried and the mining problems involved. Shovels, draglinea, and bull• 

dozers are all used. Rook•breaking equipaent il necessary only on deposita where the rock 

occurs in a maa1ive fora. Tho crushing system is likely to be the moat complex phase ot 

quarry equipaent. Since an aggregate should be reduced to 3/8 or 1/4 alnus with an ade­

quate and consistent amount of fines, two or more stages of crushing and screening are 

generally necessary. 

CONCLUSIONS 

An abundant supply ot excellent raw materials tor the fabrication ot attractive light• 

weight, tire-resistant, construction blocks with good insulating properties ecour in a large 

and prosperous area in eastern Oregon where such blocks are not now readily available to the 

oonauaer. An epportunity 1eeaingly exi1ta tor the establishaent of a profitable new enter­

prise wh1ch w111 fill a definite consumer need. 
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