
LETTERS (the Energy Research and Development 
Administration's) door. 

Brinkm ann Cogeneration in West Germany 1) To assert that solar energy is funda- 
mentally different from other energy pH isolytes. Amory B. Lovins, in his letter to Sci- sources because it is "democratic" is, 

ence (24 June, p. 1384), states that .... . indeed, a beautiful thought. But exami- 
3 President Carter's speechwriters may nations of decentralized solar systems N ew carrier have taken the incorrect cogeneration which would provide temperature condi- 

figure for West Germany from the same tioning and electricity to communities in- 
m phol source I did," referring to his article in dicate they will be more "democratic" ( the October 1976 issue of Foreign Af for the well-to-do located in the suburbs 

For isoe ectric fairs Lovins then identifies the "incor- than for the lower-income groups in ur- 

I source as our report (1). On page 6 ban centers. 

of our report we said: 2) Assessments of on-site solar sys- Focusing. tems to the contrary, no one has articu- In West Germany, a much larger proportion lated 
__ '' of the electrical energy is generated by self- in any detail-let alone deter- 

n 2 10 producers (principally industrial establish- mined-the energy system-wide effects 
p1* 4 ments), rather than utilities, as indicated in of meeting a substantial fraction of total 2 the following tabulation. final energy demands at a regional level 
1*1 United West through the use of such distributed ener- 

States Germany 
gy technologies. These effects may in- pH . . ' Utilities 94.3% 71.5% dude added costs to consumers still rely- 

pH Self-producers 5.7 28.5 ing on utilities, a decrease in overall 
' ' Of the West German industrial (excluding rail- corn 0  roads) net production, 59 percent goes for munity energy efficiencies as a result pH 7 9 their own use. The generation (and sale) of of the displacement of commercial and 

.' ' ' ' this much surplus electricity suggests a wider industrial activities to remote locations, 
p14. " ' '''i * 10 practice of the energy-conserving techniques and increased state and local govern- 

I.  of combining the generation of electricity and ment responsibilities in case of dis- 
process heat in West German industry. ruption of the local systems. 

We did not identify how much of the 3) For the next 40 to 50 years, and 
28.5 percent of electricity generated by probably much longer, a major fraction 
self-producers represented cogenera- of the nation's energy system of produc- 
tion, and did not mean to imply that all of tion and distribution will rely on central- 
it did. Since then, R. H. Williams has de- ized energy facilities. Dialogs which fo- 
termined that 12 percent of electricity cus on solar energy's role in a hybridized 
generation in West Germany represents complex of centralized and distributed 
cogeneration, which corroborates our subsystems are, therefore, much more 
suggestion that the practice is more productive than those which cast the sit- 
widespread in West Germany than in the uation in an either-or context. 
United States. ROBERT NATHANS 

RONALD K. WHITE Institute for Energy Research, State 
RICHARD L. GOEN University of New York, Stony Brook 

Stanford Research Institute, 
Menlo Park, California 94025 

Because they contain more References and Notes Archeoastronomy at Pueblo Bonito 
amphoteres than other ampholytes, 
Brinkmann pHisolytes provide a wider 1. R. L. Goen and R. K. white, Comparison of En- 
general pH range, from pH 2 to 10. ergy Consumption Between West Germany and the United States (Stanford Research Institute, Jonathan E. Reyman's article "As- 
pHisolytes are also available in eight Menlo Park, Calif., June 1975). tronomy, architecture, and adaptation at 
individual pH ranges, each with a span Pueblo Bonito" (10 Sept. 1976, p. 957) 
of 2 pH units, from pH 2-4 to pH 9-11. 

pHisolytes are composed of raises an interesting question about the 
amphoteres synthesized from aliphatic "Lovins' Fever"? intended functions of buildings that were 
polyamines with primary, secondary purposely astronomically aligned. In 
and tertiary amines and gUanidine As usual, Allen L. Hammond and Wil- 1975, Fisher, O'Flynn, and I reported (1) 
groups. They range in molecular ham D. Metz have done a fine job in on the same window alignments in 
weight from 400 to 700 and are easily summarizing the vagaries of the federal Pueblo Bonito to which Reyman refers. 
separated from proteins by gel 
filtration techniques. pHisolytes come program in solar energy R & D (Re- His measurements confirm our findings 
in sterile vials of 25 ml; each batch is search News, 15 July, p. 241). Unfortu- that the two windows open to the winter 
tested for buffering capacity and nately, and not surprisingly, this critique solstice sunrise. However, we feel that 
adsorption. shows evidence that they, like so many his hypothesis of "adaptive strategy" for 

For literature, just write: Brinkmann others, have caught "Lovins' fever"- the windows is far from settled. That the 
Instruments, Cantiague Rd, Westbury, for which there is no known antidote. alignment is real there is no doubt. How- 
N.Y. 11590. In canada: 50 Galaxy 

Blvd., Hexdale (Toronto), Ont. Without any great hope that further ever, if it is intentional, it is certainly not 
E analysis can really change minds, I think clear that the alignment ever served to 

B Science of several unresolved difficulties the angular width of the windows, it is 
it may be worth reminding the readers of set a calendar. To begin with, because of 

Circle No. 84 on Readers' Service Card before they begin to bang on ERDA's impossible to determine the date of the 
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solstice very accurately simply from Pueblo Bonito, a port in an exterior wall 
seeing the sun at the center of the win- admitting the light of the sun through the 
dowsill. For example, the window in corner window at the winter solstice. K 
room 228B is about 6.50 wide as seen Such a port could certainly establish a 
from the opposite corner of the room. calendar accurately, as the combination 
Without a marker of some sort on' the of it and the doorway could define the di- / 

sill, it would be very difficult to judge just rection of winter solstice sunrise pre- . 

when the rising sun appears at the center cisely. As judged from Cushing' s ac- K / 
of the window. Furthermore, there is the count, however, the Zufli ports served ' ' .. . 
problem of where in the room one is to only as reminders of the important days, 
stand to see the sun at the solstice. It is since the sun priest still made his obser- 
merely a guess that the appropriate place vations from his sun-watching station. K 
to stand is where the sun at winter sol- As Young (5) has demonstrated, the ac- K 
stice sunrise appears at the middle of the ceptance of the sun into one's room at 
sill. ceremonially important times of the year 

The sun does appear to stand still for has clear religious importance that is 
several days around the solstice in its supported by ample mythological refer 

yearly journey north to south and back, ences as well. Thus I believe that the so 7P 

and this phenomenon could be easily lar alignment of the corner windows at 
seen from these windows. What is more Pueblo Bonito were of richer signifi- 
to the point, though, is that the sun ap- cance than Reyman allows for in his ar 
pears to "stand still" near the solstices tide. It may be an example of an early 
when seen from any fixed point at any technology serving ritual needs. It seems 
local horizon. In this respect, the sun- to me that this could only have happened 
watching stations we have discovered in after the demands for an accurate calen 
Chaco Canyon (1, 2) are more effective dar had been met. 
for actually setting a calendar because RAY A. WILLIAMSON 
they allow one to predict accurately the St. John's College, NPW Qt sale exclusively by 
advent of the solstices a number of days Annapolis, Maryland 21404 
before they actually occur. The windows NeWEngfart Nuclear. This 
in rooms 225B and 228B are deficient in References 'i1I9h:$P041!aGtiVity potent 
this respect as well as being poor mark- I. R. A. williamson, H. J. Fisher, D. O'Fiynn Na  I ' estIn has tive American Astronomy, A. F. Aveni Ed b LLII0 tbiid to the. 
ers of the winter solstice. We prefer to (Univ. of Texas Press, Austin, 1977).  pe rptor, a 
explain the orientation of these windows 2. R. A. williamson, H. J. Fisher, A. F. william- 

son, C. Cochran, in Archaeoastronomy in Pre flQflot interest in. 
by noting that this sort of alignment is Colambian America, A. F. Aveni, Ed. (Univ of r tfl iy'.t4rnor studies.. 
similar to the summer solstice alignment  Texas Press, Austin, i975). 147  ' N. M. Judd, Smithsonian Misc. Collect 
of the northeast window in Casa Rinco- (1964). IrJc'<'{irnethyk19nor. 

4. F. H. Cushing, My Adventures at Zuni (Pen prena41 diene-3, 20-dione, nada (1), a great kiva across the canyon petetic Press, Santa Fe, N.M., i94i). . . f17thyI..Hi. 
from Pueblo Bonito. The windows were 5. M. J. Young, unpublished manuscript. 

likely constructed in Pueblo Bonito to be F $jeatIian0i,9:1 
open to the winter solstice sunrise, In that it relies on the present-day lack 
which had ceremonial significance. of sill markers at Pueblo Bonito Wil $3$5/lmCi 

Because the windows from rooms hamson's argument that it was difficult to '  ntities of cold 
225B and 228B connect to rooms at the determine accurately when the sun rose ti 1aIvai1ble with each 
same level to the southeast, it is probable in the center of the windows is weak As  iabeiet5O2O 
that there were exterior walls which I noted in my article, any markers which 4$4'$2S/$m 79/29mg 
would block the views from these two may have existed prehistorically in con   humans or 
rooms and thus make the windows door- junction with the windows have since  . . 

ways. Reyman discusses this possibility disappeared. Given the engineering skills 
but finds little evidence that there was of the ancient Chacoans, the placement pIasecall 
such a wall. However, he states that the of markers on the sills or elsewhere ie e4.'$5For further 
windows are on the third story when, ac- would have been an easy task. While the J(ttOn please circle the 
cording to his own figure 2 and Judd's lack of such markers today does not fli0l' YOU will"also 
plate 15(3), they are on the second story. mean they never existed, neither can : tfd'other steroid 
Furthermore, Reyman's figure 2 gives their former presence be demonstrated  0rrecPtOr Site. 
ample evidence of the probability of a Thus further discussion about them F aJybeoorns available.. 
second-story exterior wall. seems pointless. Mnt rd by New nIand Nuclear 

However, the possible presence of an Even without markers, it is not as dif-  
outside wall obstructing the view from ficult as Williamson assumes to deter-  . .. '. 

the window fails to defeat the assump- mine when the sun rises in the center of NeWEiTgIafld Nuclear 
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practice could have been followed in cally for the Pueblos. When looking from Circle No 100 on Readers' Service Card 
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