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Pseudoscopic Illusion 

That visual perception of surface relief 
can easily turn Mayan moats into raised 
mounds, steep-sided Arctic basins into 
flat-topped mesas, or even the "Grand 
Canyon of Mars" into an extended dome 
mountain, may surprise unwary readers 
of Science. We refer specifically to illus- 
trations accompanying an interpretation 
in the article by R. T. Matheny of ancient 
hydrographic modifications in Mexico 
(20 Aug., p. 639, figure 5), a comparison 
by L. W. Gatto and D. M. Anderson of 
martian fretted terrains with flat-floored 
thermokarst valleys in Alaska (Reports, 
18 Apr. 1975, p. 255, figures 2 and 3), and 
a report by L. A. Soderblom on Viking 1 
orbiter images of Mars (Reports, 1 Oct., 
p. 97, especially the cover picture). 

It is possible to rectify these distorted 
impressions by viewing the illustrations 
upside down (for example, Figs. 1 and 
2). Indeed, almost all instances of this 

type of pseudoscopic illusion (apparent 
reversal of surface depressions and ele- 
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vations) in vertical aerial photography 
can easily be avoided by careful orienta- 
tion of prints before publication. A use- 
ful convention, dictated not by editorial 
policy but by the way we see shaded 
relief, is simply to position each photo- 
graph so that heavy shadows fall more 
toward the bottom than toward the top 
margin. 

Because illumination of familiar envi- 
ronmental features comes mostly from 
directions other than below our horizon- 
tal line of sight, we readily interpret unfa- 
miliar views of textured surfaces repre- 
sented in continuous-tone vertical photo- 
graphs as if shadows were cast toward 
the bottom or either side of the displayed 
imagery. This leads to a frequently per- 
ceived reversal when such an illustration 
is placed so that actual shadows extend 

upwards ("away from the viewer"). Ad- 
ditional variables affecting this visual am- 

biguity include: resolution and other 
technical qualities of the photography, 
planimetric scale of representation, 
depth and form of relief, location and 
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source of illumination, and the initial 
degree of the viewer's unfamiliarity with 
the subject matter or mode of pre- 
sentation. 

This widely experienced phenomenon 
has been the subject of experimental and 
technical discussion in psychology, 
photogrammetry, and allied fields for 
some time (1), but it apparently remains 
less universally recognized by users of 
vertical imagery. 
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Fig. 1 (left). Portion of figure 3 (p. 256) in report by L. W. Gatto and D. M. Anderson (18 Apr. 
1975, p. 255) showing Alaskan thermokarst terrain; 1, uplands; 2, basin. Fig. 2 (right). 
Same photograph viewed upside down. 
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The article by Allen Hammond "Coal 
research (I): Is the program moving 
ahead?" (Research News, 20 Aug., p. 
665) discusses the coal program of the 

Energy Research and Development Ad- 
ministration (ERDA) and emphasizes the 
commercial feasibility of technology 
being established in large-scale pilot 
plants. He correctly points out that a 
fundamental difficulty is the high cost of 
clean energy from coal. This is followed 

by some historical background and re- 
porting of the comments by some that 
the present status of the U.S. coal pro- 
gram is not very satisfactory. 

Issue could be taken with these nega- 
tive comments, as they do not take into 
account the funding and political con- 
straints imposed during the past two dec- 
ades. In the period from 1950 to the early 
1970's, there was a minimal and in- 

adequate effort on coal conversion 
R & D. The combined budget for the 
Bureau of Mines and the Office of Coal 
Research in 1970 was only $20 million, 
and less than this was expended by indus- 
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This compact try. Although far from perfect, the com- In reference to H mmond's Research 
prehensive, long-term program of the De- News articles of 20 and 27 August 

2- channel 
partment of the Interior has been inval- (p. 750) on coal research and coal 
uable and unique in providing for the gasification, respectively. I wish to peristaltic 
significant advances made in coal sci- make the following points. 

pump works in ence and process technology that are 1) Blaming the Interior Department's 

position now being tested on a pilot-plant scale. Office of Coal Research (OCR) for lack any The fundamental problem is that coal of progress in the current coal research 

and it costs technology has not changed very much program of the Energy Research and 
since the 1940's. The point not brought Development Administration (ERDA) is 

under $200. out in Hammond's article (which does completely unjustified and contrary to 
not really discuss research) is the need fact. OCR was a most efficient and dy- 
for significant improvements in coal con- namic agency. Working on a very small 
version processes requiring innovative, budget, it rekindled coal research in the 

exploratory, applied research. The atti- United States that had lain dormant 
tude prevails today even in the technical since the end of World War II. OCR was 
community that, if a great number of much less encumbered by the bureauc- 
large enough pilot and demonstration racy and red tape that is unavoidable in 
plants are built and tested, the nation's such gigantic undertakings as ERDA. It 
coal-energy dilemma can be solved. I is unfair to make repeated statements 
believe the construction and operation of that the OCR program was not technical- 
present and planned plants are well justi- ly sound. Indeed, in all the major areas 

-as -a"' ' '' -- fled by the benefits derived from know- of coal research now administered by 
ing the operability and costs of these ERDA, the concepts were developed by 
plants, each of which incorporates im- OCR. 
provements, essentially of an engineer- 2) Hammond concludes that ERDA's 
ing nature, over the technology of the aura of failure was underscored by the 
1940's. fact that none of the four gasification 

But these measures will not be processes for which pilot plants had been 

enough. In particular, it is already built were among the two chosen for 
known that the investment cost of coal design of the demonstration plant, im- 

'- conversion technologies is too high. This plying some basic technical inadequacy 

the Mini-Micro 2/6, ? / / , high cost arises because present process- in the four ERDA pirocesses. 
es require too high pressure, too low The facts were, however, that at the 

(synchronous motor) 2- throughput, too many process steps, and time of ERDA's Request for Proposals 
channel peristaltic pump too high a hydrogen requirement. for the high-Btu gas demonstration plant, 
for column chromatography, Examples of promising new tech- the Bi-Gas and Synthane pilot plants had 
liquid transfer and similar nologies are now in the research stage in not begun operation. The Carbon Diox- 
applications requiring accurate 
low rates, government, industry, and university lab- ide Acceptor process was not adaptable 

The 2/6 works in any posi- oratories supported by ERDA. They in- to caking bituminous coal, as required in 
tion, and it's small and light dude flash hydropyrolysis of coal, cata- the Request for Proposals. The Ken-Tex 
enough to mount on a flexible lytic gasification, conversion of carbon Corporation bid, which involved the 
support system. Minimal pulsa- monoxide plus hydrogen to aromatic gas- HYGAS process, was not selected be- 
tion is assured by six stainless- 
steel free-wheeling rollers that are oline, reductive alkylation, new molten cause of unacceptable cost-sharing ar- 
highly resistant to wear and corro- salt catalysts for liquefaction, and oth- rangements. The HYGAS process itself, 
sion. The pump will accommodate ers. Also, recent advances in understand- however, was given a high technical rat- 
tubing from 0.19 to 12.0mm i.d. ing coal structure by a combination of ing, second only to that of the Conoco 
for a flow rate of 3 to 450m1 per 
channel per hour, depending on analytic techniques, notably carbon-13 process, by the ERDA Source Evalua- 
the tubing used. The pressure nuclear magnetic resonance, are provid- tion Board. 
plate has a locking thumb screw ing new concepts leading to innovative The fact that an volving technology 
for instant one-hand adjustment. research. may support several demonstration 

For literature on the Mini- Such research projects are thought to plants for different processes at different 
Micro 2/6 and other Ismatec 
Pumps, just write: Ismatec! . be important because they provide the times is historic in chemical and petro- 
Brinkmann, Cantiague Road, basis for significantly improved "third leum processing industries. No aura of 
westbury, N.Y. 11590. In Canada, generation" synthetic fuel processes. failure or deficiency should be ascribed 
50 Galaxy Boulevard, Rexdale But also of great importance is the need to the ERDA-sponsored processes be- 
(Toronto), Ont. to understand and recognize the status of cause they were not selected at this time 

I sniatec! coal research so that a balanced coal for the reasons given above. Further de- program can be planned. An important velopment on a pilot-plant scale is neces- 

BrinKniann segment of this program is an adequate sary for continued process improve- 
and sustained research effort. ments, even after demonstration and 

G. ALEX MILLs commercial plants have been built and 
Division of Fossil Energy Research, operated. 
Energy Research and Development 3) Hammond attributes the delay in 

 Administration, Washington, D.C. 20545 starting a synthetic fuels industry to the 
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fact that coal-based fuels are not com- down tests are in process, and successful 
petitive with imported oil, implying that operation has been achieved in several 

TLI.'E.F"gives price competition alone is the correct tests completed with lignite fuel. 
. ,'5' ' ' criterion for choosing between the two Slagging gasification offers two impor- 

sept1Ons options. However, it is the cost of syn- tant advantages when compared with the 

outsta thetic fuels that sets the price of the more conventional Lurgi process. First, .uding ""' imported oil. The declining supply of the slagging gasifier consumes only 

resolution..domestic oil and gas already makes coal- about 20 percent of the steam required 
based synthetic fuels competitive with by a dry-ash unit. Second, the gas pro- 
alternative energy supplies. But if we tie duction capacity is about four times as 

Witha. 
the future of synthetic fuels to imported great in the slagging gasifier as in a con- 

Rwinbmnn oil, there will not be a synthetic fuels ventional Lurgi of comparable size. 
 industry for many years, until foreign oil HAROLD H. SCHOBERT 

oii.ble Chanib resources are depleted. In the meantime, Grand Forks Energy Research Center, 

we will continue to be subject to the Energy Research and Development 
uncertain price fluctuations established Administration, Box 8213, 

they by the oil exporters and suffer the in- University Station, 

mORe.creasing impact of a negative trade hal- Grand Forks, North Dakota 58202 

.distinct. ance. Only by establishing a going syn- .  Gronhovde7arak, W. R. Kube, 
fuels industry in the United States 

will we be able to establish a stable inca- w. H. Oppelt, U.S. Bar. Mines Rep. Invest. b085 

sure of energy costs and a stable basis (i962); G. H. Gronhovd, A. E. Harak, M. M. 
trade. The abili- Fegley, D. B. Severson, U.S. Bur. Mines Rep. 

for international energy Invest. 7408 (i970). 
ty to achieve energy independence by 

4.4 using our indigenous resources is a corol- Mills' comments on the need for great- 
lary benefit ly improved coal processes and for re- 

In summary, perhaps a very cold win- search to bring them about are well tak- 
ter will panic the nation into realizing the en. But these "third generation" pro- 
urgency of the energy shortage and the cesses may be irrelevant if the current 
need to develop the synthetic fuels indus- round of engineering development does 
try. But what we really need is an unwa- not produce some successes. Neither 
vering mandate from Congress to est' b- congressional support nor industrial will- 

Thin Layer Isoelectric Focusog lish this industry by eliminating unnece. - ingness to put up part of the R & D 
iTLlEFl is a new se aration technique'' sary institutional barriers. We also need money is likely to survive major failures 

.fferin numerous adv niage over the firm resolve ot the Administr tion to in demonstration plants. The Office of 
onventional isoelectri fo 0 implement this mandate Coal Research did keep the subject alive 

.s.nob a simult.neous 
separation of multiple sample with B. S. LEE during the 1960's; but it was never in- 
out tending r oli.rtio.naccurate n.d Institute of Gas Technology, tended to and, on the evidence, did not 
simple pH determinations, and 3424 South State Street, make much progress toward commercial 
distinci'eval'u lion"' y p.per print. lIT Center, technologies. Unfortunately, the OCR 
technique 

Usin a Desaga/rinkmann TLE - Chicago, Illinois 60616 legacy still dominates the ERDA pro- 
Double chamber offers the a gram, although the quality of work going 
advantage that plates as large as - Hammond's articles on coal gasifica- on is much improved and there are signs 
2Ox4Ocm.can be.utilized, and 'se.p in- tion provide a good overview of current of a new emphasis on technologies that 
tions can b' run in the 20cm or4O m gasification work. In light of the high can be commercially successful. 
dire tion.(The long' r I ngthp 'rmi'fs 
separ fion$ ev n more distinct LI The ranking of slagging gasification, some ad- Congress, however, is obviously not 
Chamber also a epts two plates ditional comment may be appropriate, yet convinced of the need to build com- 
2Ox2Qcm.four plates 2OxlOcm, and up The Grand Forks Energy Research mercial synthetic ftiel plants and subsi- 
to ight plates 2OxSem. Multip.Ia Center (GFERC) of the Energy Research dize their operation. It recently refused 
s parations may be run simultaneously and Development Administration has re- again to p- ss such legislation, despite 
.using vari'ou.a' arrier"m'aterials an' 'br" cently reactivated pilot plant studies in a rising imports of oil and gas. There are 
buffer 'systems. 

Tho unique Qe aga Oharn.ber slagging fixed-bed gasifier. This gasifier many arguments for building-or com- 
corn s with plastic insulated aluminum was designed and operated from 1958 to mitting now to build when the tech- 
cooling blo k, tour in ependent 1965 under the Bureau of Mines, and nology is ready-at least a few synthetic 
r mo.vabl electrode troug.hs.with. ' results of that test program have been fuel plants, perhaps the most important 
.platinum.electrode.0 's-purg'i'n" port, documented (1). The GFERC gasifier op- being that these facilities would help to 
anda transparent cover equipped with 
four safety switches. (Us of a fully- ' erates at coal feed rates approaching I resolve technical, environmental, and 
stabilized power supply is recoin- ton per hour and is the only pilot plant of institutional uncertainties. But advocates 
rnende.d.For inform.ative literature, ' its type in the United States. The re- of such a course might do better to admit 
write: Desaga Division, Brinkmann search emphasis in current studies in- that snythetic fuels are not yet competi- 
ln"'tfuinnent , Can.tiagu Road," 

NY. 11590 eludes characterization of effluents to de- tive with imports and will require subsidy 
Westbury,... velop methods for reducing environmen- in one form or another and instead focus 

Desaga / ' tal effects and water usage, comparison their arguments on the national need, gasification potentials of western and which is to have proven alternative 

.Krlnkmaflfl other coals, and studies of hearth refrac- sources of gaseous and liquid fuels well in tory and slag removal problems. Shake- hand.-A.L.H. 
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.fferin numerous adv niage over the firm resolve ot the Administr tion to in demonstration plants. The Office of 
onventional isoelectri fo 0 implement this mandate Coal Research did keep the subject alive 

.s.nob a simult.neous 
separation of multiple sample with B. S. LEE during the 1960's; but it was never in- 
out tending r oli.rtio.naccurate n.d Institute of Gas Technology, tended to and, on the evidence, did not 
simple pH determinations, and 3424 South State Street, make much progress toward commercial 
distinci'eval'u lion"' y p.per print. lIT Center, technologies. Unfortunately, the OCR 
technique 

Usin a Desaga/rinkmann TLE - Chicago, Illinois 60616 legacy still dominates the ERDA pro- 
Double chamber offers the a gram, although the quality of work going 
advantage that plates as large as - Hammond's articles on coal gasifica- on is much improved and there are signs 
2Ox4Ocm.can be.utilized, and 'se.p in- tion provide a good overview of current of a new emphasis on technologies that 
tions can b' run in the 20cm or4O m gasification work. In light of the high can be commercially successful. 
dire tion.(The long' r I ngthp 'rmi'fs 
separ fion$ ev n more distinct LI The ranking of slagging gasification, some ad- Congress, however, is obviously not 
Chamber also a epts two plates ditional comment may be appropriate, yet convinced of the need to build com- 
2Ox2Qcm.four plates 2OxlOcm, and up The Grand Forks Energy Research mercial synthetic ftiel plants and subsi- 
to ight plates 2OxSem. Multip.Ia Center (GFERC) of the Energy Research dize their operation. It recently refused 
s parations may be run simultaneously and Development Administration has re- again to p- ss such legislation, despite 
.using vari'ou.a' arrier"m'aterials an' 'br" cently reactivated pilot plant studies in a rising imports of oil and gas. There are 
buffer 'systems. 

Tho unique Qe aga Oharn.ber slagging fixed-bed gasifier. This gasifier many arguments for building-or com- 
corn s with plastic insulated aluminum was designed and operated from 1958 to mitting now to build when the tech- 
cooling blo k, tour in ependent 1965 under the Bureau of Mines, and nology is ready-at least a few synthetic 
r mo.vabl electrode troug.hs.with. ' results of that test program have been fuel plants, perhaps the most important 
.platinum.electrode.0 's-purg'i'n" port, documented (1). The GFERC gasifier op- being that these facilities would help to 
anda transparent cover equipped with 
four safety switches. (Us of a fully- ' erates at coal feed rates approaching I resolve technical, environmental, and 
stabilized power supply is recoin- ton per hour and is the only pilot plant of institutional uncertainties. But advocates 
rnende.d.For inform.ative literature, ' its type in the United States. The re- of such a course might do better to admit 
write: Desaga Division, Brinkmann search emphasis in current studies in- that snythetic fuels are not yet competi- 
ln"'tfuinnent , Can.tiagu Road," 

NY. 11590 eludes characterization of effluents to de- tive with imports and will require subsidy 
Westbury,... velop methods for reducing environmen- in one form or another and instead focus 

Desaga / ' tal effects and water usage, comparison their arguments on the national need, gasification potentials of western and which is to have proven alternative 

.Krlnkmaflfl other coals, and studies of hearth refrac- sources of gaseous and liquid fuels well in tory and slag removal problems. Shake- hand.-A.L.H. 
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