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RESEARCH & CREATIVE EXPRESSION 

The articles that comprise this 

issue reflect something of the di

versity of our faculty. Each one is 

evidence of an interest in a re

search problem, or a challenge to 
creativity, requiring persistence 
and talent to bring to fruition the 

initial insight that stimulated the 
writer's attention. 

Professional achievements begin 
with personal curiosity, but they 

possess public as well as personal 
significance, because they grow 

out of the soil of our professional 
environment: the institutions and 

professions that originally nur

tured us; the colleagues arid stu-

F 0 R E W A R D 

dents who continue to stimulate 

our powers of intellect and cre

ative invention. They are also 

public, because they are being 

communicated in a retrievable 
form, shared with the profession 
and thereby benefiting other en

gineers, scientists, or humanists. 

These articles are a:reniinder, too, 

that teaching and scholarship go 
hand in hand. They compliment 

each other, sometimes in quite 
unexpected ways, broadening the 
perspectives of our _students as 

well as the larger community of 
scholars. 

With these thoughts, I salute our 

contributors, and invite members 
of our college community to sub

mit articles for future issues. 

Moreover, we always welcome 

suggestions and comments. All 
correspondence should be ad

dressed to: 

Shirley Van Marter, Editor 
Research and Creative Expression 
SUNY Institute of Technology 

at Utica/Rome 
P.O. Box 3050 
Utica, NY 13504-3050 
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CONTRIBUTION 

Big Trouble for Some 
Small Objective Bayesians 

by 
Michael Pittarelli 

Introduction: 

I whimsically address a serious question in epistemology and the philosophy of 
science, viz.: Where to probabilities come from? More specifically, I debunk the 
object Bayesian view (which, not surprisingly, is held, consciously or otherwise, by 
many computer scientists working on systems for planning and decision support) 
that, relative to any body of information, there exists an objectively correct and 
computable probability function over any set of events. References are provided to 
technical accounts (also by me!) of alternatives to strict Bayesianism in general, of 
which objective Bayesianism is just one, albeit especially odious, variety. 
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Big Trouble for Some Small Objective Bayesians 

1. What is an Objective Bayesian? 

Objective Bayesianism is a variety of strict Bayesianism. A strict Bayesian maintains 

that an agent must have a numerically precise probability function over the set of events 

relevant to any decision problem (s)he faces. Objective Bayesians (Camap [1], Jaynes [4] and 

Jeffreys [5]) believe that there exist algorithms for determining these precise probabilities 

from the information available to the agent. This is in contrast to strict Bayesians of a 

personalist, or subjective, stripe (de Finetti [2] and Savage [9])., to whom the unqualified term 

'Bayesian' usually refers. 

The technique most often used by objective Bayesians is E.T. Jaynes' maximum 

entropy method: If the information available is compatible with a set F of probability 

distributions, choose from the set the distribution with maximum entropy, where the entropy 

H ( p) of a probability distribution p over a finite set S of elementary events is 

H(p)=-LsesP(s)xloge(P(S)). 

The in'formation determining F (and, hence, a unique maximum entropy pEF, ifF is convex) 

is usually in the form of marginal probabilities, bounds on probabilities, or expected values. 

(Given relative frequencies over S, the typical entropy maximizer would adopt them as 

probabilities, although (s)he might choose to "smooth" them [7]). 

To illustrate, let S equal the set of possible outcomes of a toss of an ordinary six-sided 

die. Suppose we are told that the expected value of the toss is 3.5, i.e., that 
6 

.r p(jJxj=3.s. 
]=l 

This information alone does not suffice to determine a unique value for p. There are 

infinit~ly many solutions p to the equation above, 

. 1 
p(l) =p(2) =p(5) =p(6) =O,p(3) =p(4) =-, 

2 

for example. As can be determined using standard optimization techniques, the unique 

maximum entropy element of the set of solutions is the uniform distribution , 

2 Research & Creative Expression 



1 
p (1) =···=p (6) =-

6 

corresponding to the ideal "fair" die. (When the expected value is, e.g., 4.1. the maximum 

entropy solution is not the uniform distribution). Suppose that we are told nothing about the die 

except that it is six-sided. Any collection of non-negative values p ( j) summing to one is 

compatible with this information; a~ong these the uniform distribution again maximizes entropy. 

Jaynes takes the reduction of the maximum entropy principle to the classical Laplacean 

"principle of indifference" or "insufficient reason11 as "justification for that intuitive predilection 

that we all feel for the uniform distribution. 11 [4] · However, Jaynes employs the principle of 

indifference in the proof of his concentration theorem [ 4], which is widely taken as justification 

for the use of the maximum entropy method. That fair coins, dice, dreidels, roulette wheels, etc., 

define the situations in which people typically are aware that they are dealing with probability is a 

more plausible explanation of this predilection, but is no more of a justification. 

2. Small Objective Bayesians 

Too soon! too soon! 
- L. Ferlinghetti 

The movements of a flatfish in a tank are being monitored by two children enrolled in a 

summer program for gifted and/or talented elementary school students. Each of the three 

dimensions of the tank is bisected to produce eight regions. The tank is placed on a table and the 

students are seated so that they face different planes. Working together for four, five-day weeks 

in two, 2.5-hour shifts per day, each student records the location of the fish within the plane (s)he 

is monitoring every 3.6 seconds, at the sound of a buzzer. Probabilities are estimated as relative 

frequencies from 100,000 observations: 

X y pxy X z pxz 

L L 0~1 L L 0.15 
L u 0.1 L u 0.05 
u L 0.4 u L 0.3 
u u 0.4 u u 0.5 
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Each of these numbers is a constraint on a possible distribution pxyz o For example 
pxY(LL) =0 o 1 implies that 

pxyz(LLL) + pxyz(LLU)=Oo1 

There are infinitely many probability distributions pxyz satisfying all eight of the (linear) 

equations determined by these numbers. Among these distributions, one uniquely maximizes 

entropy: 

X y z m.e 
pxyz 

L L L Oo075 
L L u Oo025 
L u L Oo075 
L u u Oo025 
u L L Oo15 
u L u Oo25 
u u L Oo15 
u u u Oo25 

It coincides with the distribution that would be calculated under the assumption that location 

along the z dimension is conditionally independent of location along the Y dimension, given the 

location of the fish along the X dimension, in which case 

pXYZ=pfXY)Xp(ZJXY)=p(XY)Xp(ZJXJ=p(XY)Xp(XZ)/p(X) o 

What would be the basis for such an assumption? Of the two (unconditional) independence 

relations that can be tested against the data, one (X independent of Y) happens to hold but the 

other (X independent of Z) does not, even approximately: 

pxz ( LU) = 0 o 0 5 ;~oO o 11 = ( pxz ( LL) + pxz ( LU) ) X ( pxz ( LU) + pxz ( UU) ) o 

Had a third student (camouflaged so as not to be detected by the flatfish, disrupting its natural 

pattern of movement) been suspended above the tank to record locations in the YZ plane (parallel 

to the floor and ceiling), his observations would have produced the probability distribution 
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y z pyz 

L L 0.05 
L u 0.45 
u L 0.4 
u u 0.1 

Adding the four equations constraining pXYZ corresponding to these numbers to the eight 

resulting from the observations of the two other students results in a system of equations with 

a unique solution: 

X y z pXYZ 

L L L 0.05 
L L u 0.05 
L u L 0.1 
L u u 0.0 
u L L 0.0 
u L u 0.4 
u u L 0.3 
u u u 0.1 

The objective Bayesian estimate p';a~· differs seriously from pXYz. The fish would have 

been observed to be in region UUL twice as frequently as stated by pXYZ ;worse, pXYZ 
gives 15,000 as the frequency of region ULL when the fish would never have been observed 

there at all. (Note that it is physically possible for the fish to move among the six regions 

with positive observed probabilities without entering, undetected, regions ULL and LUU. 

Application of the maximum entropy method does not give us a "truer" picture of the actual 

situation. The statistics of fish movements are not the statistics of elementary particles; 

probably even less so are the statistics of consumer preferences, enemy intentions, etc.) 

Is the maximum entropy distribution a "low-risk" estimate in the sense that it always 

comes close to minimizing the average or maximum distance between it and the (pace, inter 

alios, de Finetti and Cavallo) "true" distribution in the set of distributions compatible with the 

available data? No. In fact, it is possible for the maximum entropy element of an infinite set 

of distributions to be an extreme point. Consider the case of a coin for which p (H) is 

believed to be in the interval [0.1, 0.5]. This may be regarded as a constraint on probability 

distributions over the set of elementary events { H, T}. The set of points ( p (H) , p (T) ) 
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corresponding to this set of distributions is a line segment with endpoints (0.1, 0.9) and (0.5, 

0.5). The probability distribution in this set with maximum entropy corresponds to the 

endpoint (0.5, 0.5). 

Does the maximum entorpy element usually come close to being somewhere in the 

middle of the set? Consider the case of a 2x2 contingency table with given marginal 

probabilities a=p(A), 1-a=p(A) ,b=p(B) and 1-b=p(B): 

A 
-
A 

B 

p(AB) 

p(AB) 

b 

B 

p(AB) 

p(AB) 

1-b 

a 

1-a 

1 

(Such a table may be used to "cross-classify" members of some population, e.g., adult 

residents of Oneida County, where A stands for female; A male; B, member ·of the Kirkland 

Country Club; B, nonmember). These marginal probabilities determine four linear constraints 

(one of which is always redundant) on the four joint probabilities (female club member, 

female nonmember, etc.): 

p (AB) +p (AB) =a 

p CAB) +p CA.B) =1-a 

p (AB) +p CAB) =b 

p(AB)+p(AB)=1-b 

The set F of solutions to these equations will be a convex polytope within the 

tetrahedron of all possible probability distributions over the four joint events. Any feasible 

value for p ( AB) will determine the other three joint probability values. Thus, the solution 

set has at most twovertices; it is either a single point or a line segment in four dimensions. 

Let 1 (AB) and u (AB) denote, respectively, the minimum and maximum feasible values for 

p(AB). Then 

and 
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l(AB)=min p(AB)=max(O,a+b-1) 
pf:F 



u(AB)=max p(AB)=min (a, b) o 

pEF 

Ordering values as (p(AB), p(AB), p(AB), p(AB} ), the vertices v 1 and v 2 ofF 

(which may coincide) are: 

v 1=(1 (AB) ,a-1 (AB) ,b-1 (AB), (1-b) -(a-1 (AB))) 

v 2= (u (AB), a-u (AB) ,b-u (AB), (1-b)- (a-u ( AB))) o 

The centroid ofF is: 

c =(v1+v2)/2o 

The (unique) maximum entropy joint distribution again coincides with the distribution 

calculated under the assumption of probabilistic independence: 

m =(ab, a(1-b),b(1-a), (1-b) (1-a)) 0 

(Getting the maximum entropy solution isn't aways this easy.) 

Define the eccentricy of an element p ofF as 

ecc(p,F) = d(p,c)jmax d(p',c) 0 

p'EF 

where cis the centroid and dis Euclidean distance. ecc(p,F) will have a minimum value 

of 0 (when p=c) and a maximum value of 1 (for a vertex of F). 

For the marginal constraints given by the table 

p(B) p(B) 

p(A) p(AB) p(AB) Oo1 

p(A) p(AB) p(AB) Oo9 

Oo1 Oo9 1o0 

the vertices v 1 and v 2
, the maximum entropy element m, and the centroid c are: 

AB 
AB 
AB 
AB 

0 
Oo1 
Oo1 
Oo8 

Oo1 
0 
0 

Oo9 

For this example, ecc(m,F)=Oo8, which is high. 

m 
Oo01 
Oo09 
Oo09 
Oo81 

c 
Oo05 
Oo05 
Oo05 
Oo85 

A Monte Carlo experiment reveals _the average value. of ecc (m, F) over all sets of 

marginals for 2x2 tables to be Va. But the expected value of ecc(p,F) for a randomly 

selected member p of a non-unit F is only ~- So, at least for this type of constraint, one 

cannot expect the maximum entropy element to be especially low-risk. 
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3. What is to be done? 

Probabilities are typically used to choose among possible actions, e.g., down which of 

the four YZ columns to grab first for the fish in case evacuation is necessary at night duringa 

power failure. Space does not permit discussion of decision methods that would allow the 

students to take into account the data they have amassed but would not require them to 

construct a probability distribution over XYZ (or YZ). They could spend the next few weeks 

studying References 6, 7, and 8, or they could go outside and play. 
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·----------------------------------------------------------~ 

CONTRIBUTION 

Evaluating the Impact of Strategic 
Planning on the Financial Viability 

of General Hospitals 
by 

Bernice Hirtzei-Trexler, EdD, RN 

Introduction: 

This article reports the findings from two parts of a study evaluating the impact 
of strategic planning on the financial viability of general hospitals by relating 
strategic planning and operating margins of profit or loss. Part I was conducted in 14 
general hospitals in the northeast; a follow up study was conducted in the northwest 
with a similar sample size to see if the findings in Part I would be replicated in a 
different geographical area of the United States, reported here as Part II. The 
differences in operating margins between those hospitals with strategic planning 
documents and those without strategic planning documents were negligible in both 
geographical areas. 
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Evaluating the Impact of 
Strategic Planning on 
Acute Care Organizations 

The health care environment con
tinues to be unstable, making it more 
critical than ever to examine manage
ment methods that may positively 
impact the survival and even the suc
cess of health care organizations. 
Drucker (1980) noted that planning 
became fashionable after World War 
II, at which time planning assumed a 
high degree of continuity, which is no 
longer the case. Instead, strategies 
must now focus on known or potential 
changes in the future in order to posi
tion the organization to take advantage 
of opportunities. Irwin (1993) stated 
that "companies [succeed] that are 
proactive, not reactive" (p. 11) regard
less of the economic climate. Thomas 
and Pruett (1993) stated the point 
more emphatically: "At a minimum, 
strategy is what makes a firm unique, 
a winner, or a survivor. Its presence or 
use does not ensure viability, but its 
absence leads to failure" (p. 4). 

The purpose of this study was to 
determine 1) whether strategic plan
ning, based on organizational mission 
and objective statements, was in gen
eral use in hospitals, and 2) whether 
the presence of strategic planning 
documents based on mission and ob
jectives made a difference in the oper
ating margin of profit or loss of the 
hospital. The operating margin is the 
difference between revenue and ex
penditures reported as a percentage. 

In spite of the power and longev
ity of Drucker's ( 197 4) model of care
fully conceived mission and objective 
statements that form the managerial 
structure for successful businesses and 
the basis for strategic planning, few 
studies have evaluated the model in 
the management of health care organi
zations. Perhaps this is because health 
care organizations have only recently 
been acknowledged to be businesses. 
Jezek (1991) noted that in the past the 
environment in which hospitals oper
ated did not appear to require strategic 
planning. Demand for services was 
high and insurance companies reim
bursed the rates charged. Now, hospi-
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tals are struggling to survive with 
empty beds and shrinking revenues. 
Liedtka (1992) stated that hospitals are 
"forced increasingly to function as 
bottom-line-oriented businesses ... with 
a more complex and far-reaching set 
of responsibilities than traditional 
businesses" (p. 21). It is noteworthy 
that hospitals in the northeast are sus
taining substantial operating losses 
since "current federal and state reim
bursement methodologies do not pro
vide revenues that are sufficient to 
cover the costs of providing services" 
(Hospital Association of New York 
State, 1989-90, p. 3). 

Health care organizations are 
systems that fulfill a social contract by 
meeting a need of society through the 
provision of services. Systems theory 
defines a formal organization as a 
planned structure consisting of sys
tematically organized, interconnected 
and integrated concepts and elements 
(Bertalanffy, 1968). In order to man
age the set of elements comprising the 
organization and achieve the organiza
tional purpose, management develops 
organization-specific and interrelated 
concepts of mission and objectives, 
which provide direction for the sub
systems within the organization. 

This descriptive study examined 
the interdependency of the organizing 
documents within the organizational 
systems and the impact of specific 
output related to strategic planning: 
operating margins of profit or loss. 

In both geographic areas of the 
United States studied, a structured 
format provided the basis for inter
viewing the 29 participating adminis
trators. The use of the documents in 
providing organizational direction was 
determined by the presence of the 
documents of mission and objectives 
and their integration into strategic 
planning. The presence of the inte
grated documents and the operating 
margin of profit or loss was then re
lated to organizational effectiveness. 
The financial data were obtained from 
the respective State Health Depart
ments. 

This study was reviewed and ap
proved by the SUNY Institute of 
Technology Committee for the Protec-

tion of Human Subjects. Confidential
ity of data is assured to all partici
pants. 

Similar sample sizes and compo
sition were achieved in both areas of 
the study. In Part I, 14 administrators 
in the northeast agreed to participate. 
The 14 hospitals were not-for-profit, 
single and multi-hospital system mem
bers, ranging in size from 50 to 550 
beds in metropolitan, urban, and semi
urban settings. In Part II, 15 adminis
trators in the northwest agreed to 
participate. The 15 hospitals were for
profit, not-for-profit, single and multi
hospital system members, ranging in 
size from 30 to 450 beds in metropoli
tan, urban, and semi-urban settings. 
Differences between the two samples 
were the presence in the northwest of 
for-profit hospitals and more multi
hospital system members. 

In Part I in the northeast the 1991 
average of the operating margins of 
the 14 participating hospitals was 
1.26%; in 1992 the average dropped 
to -0.24%. The seven hospitals with 
strategic planning documents had 
higher average operating margins 
(2.26% in 1991 and 1.08% in 1992) 
than did the seven without strategic 
planning documents (0.41% in 1991 
and -1.21% in 1992). In addition, the 
hospitals with strategic planning docu
ments sustained a smaller loss in 
operating margins than those without 
strategic planning documents: The 
1991 average of the operating margins 
of the seven hospitals with strategic 
planning documents was 2.26%; in 
1992 the average dropped to 1.08%. 
For the seven without strategic plan
ning documents the 1991 average of 
the operating margins was 0.41 %; the 
1992 average dropped to -1.21%. 

The data can also be examined 
from the perspective of Robert (1983, 
pp. 5-7) who elaborates on Drucker's 
model to demonstrate clarity of strat
egy in relation to effectiveness of op
erations. The hospitals will be placed 
in four categories based on clarity of 
strategy determined by the presence of 
strategic planning and effectiveness 
determined by a positive operating 
margin. Based on 1992 data the hospi
tals are displayed in a grid in Figure 1. 



STRATEGY 
In Part II in the northwest the 

1991 average of the operating margins 
of the 15 participating hospitals was 
6.69%; in 1992 the average dropped 
to 5.62%. For the ten with strategic 
planning documents the 1991 average 
of the operating margins was 6.86% ; 
in 1992 the average dropped to 5.4%. 
For the five without strategic planning 
documents the 1991 average of the 
operating margins was 6.34% ; the 
1992 average dropped to 6.02%. 
Those hospitals with strategic plan
ning documents ended up with a 
smaller overall operating margin than 
those without strategic planning docu-

CLEAR 
STRATEGY 

UNCLEAR 
STRATEGY 

Effective Operationally 
A 
(4) 

B 
(4) 

Ineffective Operationally 
c 
(3) 

D 
(3) 

Figure 1. Placement in Robert's grid reflecting strategy and effective operations, Part I. 

A Four administrators had clearly 
defined strategic plans, with oper
ating margins ranging from .29% 
to 4.39% (average of 2.47%) in 
1992. The hospitals ranged in 
size from 50 to 280 beds. These 
are placed in Quadrant A: Clear 
strategy and effective operation
ally, with success nearly guaran
teed. 

B Four administrators had no strate
gic planning documents based on 
mission and objectives, with posi
tive operating margins in 1992 
ranging from 0.53% to 0.96% 
(average of0.74%). The hospitals 
ranged in size from 100 to 280 
beds. They are placed in Quad
rant B: Unclear strategy and 
effective operationally; may re
main financially solvent for a 
time, but lack a competitive edge. 

C Three administrators had strategic 
planning in place, but 1991 posi
tive operating margins dropped to 
negative operating margins in 
1992 ranging from -0.12% to 
-0.47% (average of -.30%). The 
hospitals ranged in size from 250 
to 550 beds. They are placed in 
Quadrant C: Clear strategy but 
ineffective operationally with 
poor understanding of how to 
implement the strategy because 1) 
the organizational strategy is not 
clearly communicated, or 2) the 
managers may not have the exper
tise to implement the strategy. 

ments. 
D Three administrators had none of In examining the data from 

the organizing documents, with Robert's (1983) perspective to demon-
negative operating margins rang- ·: strat~ clarity of strategy in relation to 
ing from -0.58% to -6:_63% in _ --. . eff~tiveness Of operations, there i& 
1992 (average of -3.82%). The · -:::'~ ·ai-so~less basis upon which to discrimi
hospitals ranged in size from 100 . -riaie between' effective and ineffective 
to 300 beds. These are placed in · '- -orgaruzatibh~. 'This lack of discrimina-
Quadrant D: Unclear strategy tion Is r~flected in the placement of 
and ineffective operationally. - -the hospitals in quadrants A and B in 

At this point the small positive 
margin in the hospitals with strategic 
planning documents may support the 
value of Drucker's model to organiza
tions seeking to remain financially 
viable. 

Robt<rt's grid, reflecting clarity of 
strateg)1 as determined by the presence 
of strategic plaruiing and effectiveness 
determined by a positive op~rating 
margins; _Based on 1992 data the hos
pitals are displayed in a grid in Figure 2. 

STRATEGY 
CLEAR 

STRATEGY 

A 
(10) 

c 
(0) 

Effective Operationally 

Ineffective Operationally 

UNCLEAR 
STRATEGY 

B 
(5) 

D 
(0) 

Figure 2. Placement in Robert's grid reflecting strategy and operational effectiveness, 
Part II. 
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A Ten administrators had defined 
strategic plans, with positive oper
ating margins ranging from 1.0% 
to 9.4% (average of 5.4%). The 
hospitals ranged in size from 30 
to 450 beds, and included not-for
profit single and multi-hospital 
system members. These are 
placed in Quadrant A: Clear 
strategy and effective operation
ally, with success nearly guaran
teed. 

B Five administrators did not have 
the organizing documents in 
place, with positive operating 
margins ranging from 1.2% to 
11.7% (average of 6.02%). The 
hospitals ranged in size from 30 
to 125 beds, and included for
profit and not-for-profit single 
and multi-hospital-system mem
bers. They are placed in Quad
rant B: Unclear strategy and 
effective operationally, which may 
remain financially solvent for a 
time, but lack a competitive edge. 

C No administrator fit the category 
in Quadrant C: Clear strategy 
but ineffective operationally. 

D No administrator fit the category 
in Quadrant D: Unclear strategy 
and ineffective operationally. 

In the northeast the small differ
ences between the operating margins 
barely support the critical edge said to 
be provided by strategic planning. 
Perhaps Drucker's model for strategic 
planning is most valuable for hospitals 
facing fmancial difficulties. Indeed, 
small hospitals in both geographical 
areas of the study reversed negative 
operating margins after instituting 
strategic planning. However, not all 
the hospitals in either Part I or Part II 
placed in Quadrant A had a long his
tory of success; for several, success 
was a result of fairly recently devel
oped mission, objectives and strategic 
planning. Perhaps the findings reflect 
the difficulty involved in implement
ing the strategic planning process. For 
example, Reid (1989) interviewed 100 
chief executives of service and manu-
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facturing companies to probe the real
ity of strategic planning and found that 
strategic planning is often a paper 
exercise not involving all of manage
ment. Reid concluded that "the ben
efits of strategic planning are often 
nullified unless the process can be 
totally integrated with the organiza
tional way of life. Continuity and in
separability with the execution process 
are critical factors" (p. 566). In short, 
strategic planning is not easy to imple
ment. 

In the northwest the overall lack 
of a relationship of Drucker's model 
to success and positive operating mar
gins is unsettling. Operating margins 
for the hospitals with or without stra
tegic planning documents were posi
tive for the not-for-profit and the 
for-profit hospitals. The economic 
constriction had only recently begun 
in the northwest, and perhaps the 
northwest hospitals are better able to 
sustain economic crises since a larger 
number belong to multi-hospital sys
tems. 

At this point the differences in 
operating margins between those devel
oping strategic planning documents and 
those not systematically planning strate
gically do not clearly support the value 
of Drucker's model. 

The hospitals in the sample need 
to be followed in a longitudinal study 
to determine whether strategic plan
ning, practiced consistently over time, 
is critical to the success of general 
hospitals. A larger sample of general 
hospitals should include other discrete 
geographical areas of the United 
States as well. Turbulence and crises 
in the health care environment are not 
yet in the past. Implemented with 
care, strategic planning may yet prove 
to be a significant management 
method through which to achieve suc
cess in the next decade. 
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CONTRIBUTION 

Motions of a Meniscus Edge over 
Ideal and Non Ideal Surfaces 

by 
John A. Marsh 

Abstract 

The field of wettability attempts to understand from first principles the diverse phenomena encoun
tered when liquids are put into contact with solid surfaces. Modem studies in wettability draw on and 
unify the previously disparate fields of capillarity, surface chemistry and fluid dynamics. Much of the 
motivation comes from the tremendous technological importance of wetting phenomena in areas such 
as enhanced oil recovery, coating flow technology, lubrication, and printing. In this article I will 
describe two rather modest contributions I have made to this field, and indicate the future direction 
my research will take. Both studies use the technique of computer-aided video microscopy. The fust 
is a study of the fluid flow in an advancing meniscus in which the shape of the meniscus, viewed in 
profile, is measured very accurately in a region close to the contact line (where the meniscus meets the 
solid surface). Our results verify recent theoretical efforts which predict the effect of fluid viscosity 
on the meniscus shape. The second is a study of the contact line shape as it advances over a non-ideal 
solid surface containing wettability defects. The meniscus is viewed head-on as it advances over an 
isolated defect. The contact line gets hung up on the defect, finally breaking free and relaxing back to 
the unperturbed configuration. We examine the dynamics of this "depinning" event and compare to 
recent theoretical work. Our surprising results have important implications for future studies which 
attempt to understand the spreading of liquids over real surfaces which are covered with defects. 
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Introduction 
Imagine a glass of water sitting half full (I'm an opti

mist), undisturbed on the table before you. The major part of 
the water surface is flat, due to the action of gravity. At the 
edge, however, surface tension forces become comparable to 
gravitational forces, and the meniscus is formed. The surface 
bends up, meeting the inner surface of the glass at the con
tact line. The height to which the fluid rises on the wall is 
determined by the static contact angle formed between the 
water and the glass, which is in tum determined by intermo
lecular forces. See figure 1. Now pick up the glass and tilt it 
slowly. On one side of the glass the contact line advances 
over the inner wall of the glass. On the other side it recedes. 
A small imperfection (a bump or a spot of grease, say) on the 
inner wall of the glass will disturb the motion of the contact 
line, distorting the entire meniscus as it does, until fma1ly the 
contact line advances or recedes past the imperfection. This 
simple experiment, unwittingly repeated daily by almost 
everyone, demonstrates two phenomena (1) smooth motion 
of a contact line over a homogeneous surface, and (2) motion 
of a contact line over a surface with defects, which are in
completely understood by physicists. [1,2] These two topics 
have been the major focus of my experimental research in 
the general field of wettability. What follows is an introduc
tion to my research into these problems. I will gear the pre
sentation so as to convey the essential ideas to an educated 
layperson, rather than giving a rigorous treatment aimed at a 
physicist. 

Liquid Spreading on an Ideal Surface 
The detailed nature of the fluid flow in the meniscus of a 

pure liquid spreading over an ideal solid surface, similar to 
the situation in the water glass experiment described above, 
is at present not fully understood by physicists. This is per
haps surprising, because it is the simplest possible case of a 
very basic physical system. The more realistic situation 
where an impure fluid, for example an emulsion such as milk 
or a fluid containing surfactant molecules (i.e., "soap"), is 
spreading on an imperfect (rough or chemically 
inhomogeneous) solid surface, is even less well understood. 

The detailed fluid flow in an advancing meniscus may 
seem to be of purely academic interest, but in fact it has im
portant implications for many processes in both nature and 
industry. This is because the fluid flow affects the meniscus 
shape itself (see figure 1), and the meniscus shape in tum 
determines the entire liquid-air interface shape, which may 
be important either to control (in coating and dipping appli
cations: inks, paints, lubricants, etc.) or to understand (for 
example, in predicting the flow of oil-water interfaces in 
reservoirs). Technically speaking, the meniscus shape very 
near the solid surface forms the boundary condition that is 
placed on the entire liquid-air interface shape. In the static 
case this boundary condition is the static contact angle, and 
so in the dynamic case, although it is more complicated, it is 
called a dynamic contact angle boundary condition. My doc
toral thesis [3,4], completed under the direction of Stephen 
Garoff in the Physics Department at Carnegie Mellon Uni
versity, has, for the first time, experimentally verified the 
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theory that makes the connection between fluid flow in an 
advancing meniscus, the meniscus shape, and in tum the 
entire liquid-air interface shape. 

Theory predicts the dependence of the meniscus shape 
on both the fluid viscosity and on the contact line speed. In 
the experiment, we test these dependencies by directly mea
suring the meniscus shape of silicone oil advancing on the 
outside of a glass cylinder that is slowly immersed axially 
into the liquid. See figure 2. Silicone oil on glass is the sys
tem of choice for many wettability studies because it very 
closely approximates the ideal case of a pure liquid spread
ing on an ideal solid. The oil is quite viscous, about like 
honey, to enhance the effect of fluid motion on the meniscus 
shape. The meniscus shape is accurately measured using 
computer-aided video microscopy. A schematic of the appa
ratus is shown in figure 3 and an example photograph is 
shown'in figure 4. Custom software is used to extract the 
interface shape from the digitized photos and to compare to 
the theoretical shapes. An example of a fit to theory is 
shown in figure 5. In the experiments, we measured the 
meniscus shape with about 1 ° accuracy in the region from 
10 to 300 microns (thousandths of a millimeter) from the 
contact line. This corresponds to a total field of view about 
the size of the period at the end of this sentence. 

For practical purposes, one of the more important pre
dictions of the theory is that there is a region of the menis
cus shape which is independent of the outer geometry of the 
liquid-air interface shape. The outer geometry means, for 
example, whether the meniscus is formed on a flat plate 
being dipped into the liquid, at the edge of a liquid drop 
sitting on the surface, or inside a pipe. Our experiment veri
fied for the first time the existence of this region. By vary
ing the immersion angle of the cylinder, we found that the 
meniscus shape was independent of the outer geometry at 
distances less than 20 microns from the contact line. Thus, 
in a very real sense, our work represents the first measure
ment of a "true" dynamic contact angle boundary condition. 

Liquid Spreading on an Surface with Isolated Defects 
Real surfaces are usually not ideal: they may be rough 

or chemically heterogeneous, or both. The effect is that the 
static contact angle varies over the surface. On a surface 
covered with defects (a "random" surface), the contact line 
shape is complicated, a jagged line. And when the meniscus 
moves over such a surface, the motion is typically jumpy 
and uneven. This situation is very complicated, and only 
recently has there been progress in understanding it [5]. 
Even the simplest case of a single isolated defect on the 
surface is not fully understood. The contact line gets hung 
up on (is pinned to) the defect as the contact line advances 
past it, and finally "snaps back" (depins) to the unperturbed 
configuration, a straight line. See figure 6 for a diagram. A 
complete understanding of contact line depinning from 
single defect is essential for understanding the more realistic 
random surface case. 

The dynamics of contact line depinning is one of the 
problems I studied while at the College de France, working 
with Professor Anne-Marie Cazabat. 



In the experiment [6], we slowly advanced a silicon 
wafer (very much like a thin glass plate, and in fact just like 
those used to make integrated circuits) with a single 
wettability defect into a bath of silicone oil. As the contact 
line passed over the defect, it was pinned, at which point we 
advanced the wafer in very small increments until it 
depinned. See figure 6. The depinning event (i.e., the shape 
of the contact line as a function of time) was recorded and 
accurately measured using video microscopic techniques 
similar to those used in the experiment described above. 
Note that here, in contrast to the experiment described above 
where the meniscus was observed in profile, the meniscus is 
viewed head-on, and only the shape of the contact line is 
measured. 

The theoretical treatment of this problem [7] involves 
calculating the "elasticity" of the contact line due to the ac
tion of surface tension (which tries to minimize the surface 
area of the liquid-air interface), and then calculating the re
sponse of the contact line to a local perturbing force. The 
problem is similar to the calculation of the response of a 
stretched string to an impulsive force. Two differences make 
this problem more difficult: (1) deforming the contact line 
deforms the entire liquid-air interface shape, and so the elas
ticity is more difficult to deal with than that of a stretched 
string, and (2) during the depinning event, the energy ini
tially stored in the deformation is dissipated in the viscous 
flow in the meniscus, which, as discussed above, is not com
pletely understood. The question of dissipation is further 
complicated by the fact that different parts of the contact line 
are moving at different velocities. 

The results of this experiment were rather surprising: 
The shape of the contact line at various stages in the relax
ation was well described by the theoretical functional form, 
however the event occurred an order of magnitude faster 
than was predicted by theory. This result is especially impor
tant to researchers trying to make the leap from the single 
pinning limit to the random surface case which is so impor
tant. 

A partial resolution to this disagreement between theory 
and experiment is that the theory did not include the effects 
of the dynamics on the contact angle. In fact, the theoretical 
treatment assumes that the contact angle remains at the static 
value throughout the event. Our measurements show that this 
is certainly not the case: the dynamic contact angle is signifi
cantly larger that the static. It is known that an increased 
contact angle decreases the dissipation in the flowing menis
cus, and the relaxation is thus faster, in agreement with our 
results. 

Unfortunately, it is difficult to generalize the theory to 
account for this effect-, so a qualitative argument must suffice 
until a more elaborate theory is developed. It is quite pos
sible that numerical solutions will be necessary. 

Future Directions 
My research will continue here at the SUNY Institute of 

Technology. I plan to study the link between the single de
fect and random surface case in contact line motion, and am 
actively seeking undergraduate assistance for the coming 

summer months. Future work will almost certainly include 
collaborations with the groups at Carnegie Mellon and at the 
College de France. 
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Figure 1. Profile view of a liquid-air interface meeting 
a solid showing the meniscus and the contact angle. The contact 
line is the line where the liquid-air interface meets the solid, and 
appears as a single point in this view. The dotted line represents 
the change in the meniscus shape due to motion of the contact 
line if it were advancing upward over the solid surface. 
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Figure 2. Schematic of the experiment to observe the 
effects of dynamics on the meniscus shape. Shown is a profile 
view of a 2 em diameter cylinder being immersed slowly into 
a bath of liquid. The meniscus on the outside of the cylinder is 
back-lit and observed using video microscopy. 
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Figure 3. Schematic of the video microscopy setup 
used for the experiment. Much of this equipment has been 
duplicated in my lab here at SUNY-IT. 
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Figure 4. An example photograph of the meniscus 
seen in profile. The cylinder appears in the upper left as a dark 
region with a flat edge, and the meniscus is the remaining dark 
portion with a curved edge. The pixels nearest to the . edge 
extracted by the computer are shown as white, and appear as a 
thin white line. The image is 640x480 pixels and has a total field 
of view of abOut 0.5 mm across. 
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Figure 5. An example of an experimental dynamic 
meniscus shape and the associated theoretical prediction. Polar 
coordinates are used in the comparison, where r represents the 
shortest distance to the contact line, and q represents the angle 
of the meniscus with respect to the solid surface. A static 
meniscus shape would look like a straight lihe in these coordi
nates. The non linearity of the curve, especially near r=O (i.e. 
at the moving contact line), represents the dynamic effect under 
study. 
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Figure 6. Schematic of the contact line depinning experiment performed in Paris. The sequence from top to bottom shows 
a head-on view of a flat plate with a wettability defect being pushed into a liquid bath. The contact line where the meniscus ends 
is pinned by the defect, causing a distortion, and finally released. The relaxation of the contact line back to the undistorted 
configuration, as shown in the bottom frame, is observed. 

':ABOUT THE AUTHOR 

John Marsh is a physicist who is currently conducting research in the field of wettability with an emphasis on 
experimental fluid dynamics and capillarity. He completed post-doctoral research at the College de France in 
Paris and is expecting a generalization of his experiments to fly on one of NASA's space shuttle missions. 
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CONTRIBUTION 

Stereoscopic Vision: 
Learning by Doodling 

(3-D glasses attached to inside back cover) 

by 
Paul H. Schulman 

A method for the freehand drawing of 3-D pictures is described. Usually textbooks 
cover the topic of stereoscopic vision in an abstract way, making it difficult to grasp. 
This method will enable students to draw anaglyphs by hand, and makes the concept 
of binocular disparity, the cue that is the basis of stereoscopic vision, easier to learn. 
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Among the numerous resentments that I've harbored against my brother for these many years is that he got to 
see The House of Wax and, though I was desperate to see it, I didn't. The House of Wax was the first flake in a 
brief flurry of 3-D movies, and some time after it left my neighborhood, a 3-D Cowboy-and-Indian picture settled 
in. I remember nothing about this movie except that there were frequent battles, each one seeming to decimate 
the row of kids in front of me. It was no House of Wax, according to my brother, but the 3-D effect was fascinat
ing- and not just to me: the 3-D movies at Disney World aie big hits; 3-D Viewmaster slides have sold well for 
decades; 3-D comics are making a comeback. 

The ability to see in 3-D is called stereopsis. Students are fascinated by stereopsis but have difficulty grasp
ing the concept of binocular disparity, the cue by which stereopsis is perceived. Because our eyes are separated, 
each looks at the world from a slightly different direction and so each image is slightly different. This difference, 
called a retinal, or binocular, disparity, is responsible for stereopsis. 

Disparities come in two flavors, crossed and uncrossed. An object nearer than the fixation point (the thing 
you're looking at) produces a crossed disparity (Fig. la). It is "crossed" in the sense that the position of that ob
ject (object A) as viewed by the left eye is to the right of the position of that same object as viewed by the right 
eye. An object farther than the fixation point produces an uncrossed disparity (Fig. lb). It is "uncrossed" in the 
sense that the position of an object as viewed by the left eye is to the left of the position of that same object as 
viewed by the right eye. 

I ~r F 
• • 

al 

Left Eye Right Eye 

Fig. la. Crossed disparity: with the object F riXated, object A is seen in the direction al for the left eye and ar for 
the right eye. Thus the monocular spatial position of A ( a near object) for the left eye is to the right of the monocular 
spatial position of A for the right eye. Inset illustrates left-eye and right-eye views projected onto a plane through F 
(adapted from Kaufman, 1974). 
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Fig. lb. Uncrossed disparity: with the object F riXated, object A is seen in the directional for the left eye and ar 
for the right eye. Thus the monocular spatial position of A (a distant object) for the left eye is to the left of the ~o
nocular spatial position of A for the right eye. Inset illustrates left-eye and right-eye views projected onto a plane 
through F (adapted from Kaufman, 1974). 
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The concept of disparity usually is taught by having students look at the double images produced by objects in 
front of and beyond the fixation point. You can do this by looking at a small object, like a light switch, all the 
way across the room. Now hold up a fmger in front of your face. (Don't look directly at your finger; fixate the 
light switch.) You should see two images of your finger. Now you can look directly at your finger. You should 
see two images of the light switch. We see double images whenever something is in front of or behind what we 
are focused on. These double images fall on disparate parts of each retina. 

Here's how to see a crossed disparity, which makes objects look near. Hold up your finger but focus on the 
light switch across the room (Fig. 2). Notice that you now have two images of your fmger, one to the left and the 
other to the right. Now look at the light switch with just the right eye (close your left eye); one of the images dis
appeared. Which one? The image to the left disappeared: Your right eye saw the image to the left. Focus on the 
light switch again, but now look with your left eye. This time the image to the right disappeared: Your left eye 
saw the image to the right. To make an object look near, the images must cross (they must produce a crossed dis
parity): The left eye sees the image to the right and the right eye sees the image to the left. 
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Fig. 2a. Focus on distant light 
switch; hold up a finger near to 
your face. 
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Fig. 2. Crossed Disparity. 

Fig 2b. With omy your right eye 
open (close left eye), your finger ap
pears to the left of the light switch. 
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Fig 2c. With only your left eye open 
(close right eye), your fmger ap
pears to the right of the light switch. 

Here's how to see an uncrossed disparity, which makes objects look far. Fixate your finger (Fig. 3). The 
light switch, which is far, now produces a double image. Look at your finger with your right eye (close your left 
eye). The image to the right disappeared: the right eye saw the image to the right . Focus again on your finger 
and now close your right eye. The image to the left disappeared: the left eye saw the image to the left . To make 
an object look far, the images must not cross (they must produce an uncrossed disparity); the left eye sees the im
age to the left, and the right eye sees the image to the right. 
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Fig. 3a. Focus on near finger; light 
switch is in .the distance. 
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Fig. 3. Uncrossed disparity. 

Fig. 3b. Focusing on finger with only 
your right eye open (close left eye) light 
switch appears to the right of finger. 
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Fig. 3c. Focusing on finger with only 
your left eye open (close right eye) light 
switch appears to the left of finger. 



In short, to make an object look near, the images must cross; the left eye must see the image on the right and 
the right eye must see the image on the left. To make an object look far, the images must not cross; now the left 
eye sees the image on the left and the right eye sees the image on the right. 

Most textbooks describe the above demonstration and also present pictures that can be seen stereoscopically. 
Usually these are striking, intricate examples, but because of their intricacy, they are poor teaching tools, and stu
dents have difficulty making the leap from retinal disparity to perceived depth. 

The best way to get students to make this leap is to have them draw stereoscopic pictures themselves, but 
none of the recent perception texts that I've reviewed does this. Drawing these pictures can be an exacting task 
because the visual system does not tolerate small differences between the two pictures. To get a sense of what 
happens look at Fig. 4. Here the image going to one eye is of horizontal lines and that going to the other is of ver
ticallines. When you look at this picture notice that one eye suppresses the other, a phenomenon called binocular 
rivalry. This also happens when one looks at a typical stereoscopic picture that is drawn sloppily. A wiggle in 
one line not matched by a wiggle in the other line will destroy the effect. 

Fig. 4. Binocular rivalry: One eye suppresses the other when the images differ. 

To produce stereoscopic depth in pictures, a disparity must be created. Stereograms and anaglyphs are the 
most common ways to create this sort of disparity. A stereogram is a pair of pictures; one is on the left and is 
seen only by the left eye and the other is on the right and seen only by the right eye. The old-fashioned Stereopti
con and Viewmaster slides work this way. The pictures show views of the same scene from the vantage point of 
each eye, and thereby create a binocular disparity. An anaglyph also presents disparate views of the same scene, 
one drawn in red ink, the other in green (or blue) ink. Anaglyphs are viewed with glasses that have red and green 
(or blue) lenses. If one looks through a lens of one color, one sees only the pattern drawn in the other color, and it 
looks gray; the same-color pattern is not seen through the lens. Green, for example, but not red, is seen through 
the red lens. Look at Fig. 5, closing first one eye and then the other. 

T H E G R 
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R E D 

Fig. 5. Look through the red lens, then the green lens. 
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From Disparities to Anaglyphs 
Stereoscopic depth is easily achieved, however, by drawing with small dots, not lines. Just touch the tip of a 

marker pen to the paper to make these dots. (I use pink and sea green Crayola pastel markers. The pink works 
beautifully with nearly all the 3-D glasses I've used. The green doesn' t. To make the green acceptable dip it in 
water every so often; this lightens the color and makes the mark nearly invisible to the eye covered by the green 
lens. See Julesz [1 971] for many examples of similar, though far more complicated, anaglyphs.) 

Drawing Rules 
There are two simple rules for drawing dot anaglyphs, one for direction-for telling near from far- and one 

for magnitude-for telling how near or how far. In describing these rules I will assume that the left lens of the 3-
D glasses is red and the right lens is green. If your lenses differ, make the appropriate corrections in your draw
mgs. 

Direction Rule 
To draw a crossed disparity (near) the red dot should be to the left of the green dot (top row, Fig. 6). To 

draw an uncrossed disparity (far) the red dot should be to the right of the green dot. (bottom row, Fig. 6). In 
short, if the red dot is to the left, the object will look near; if the red dot is to the right the object will look far . 

• • • • 
• • • • 

Fig. 6. Top row: crossed disparity appears near. Bottom row: uncrossed disparity appears far. 
(It may take as long as 30 seconds to notice the effect.) 

The depth impression is improved if a figure at one depth is on a background at another depth (Fig. 7) . 

• • • 
• • 

• • 

• • 
• • • 

Fig 7. The triangle looks near. (Again, it may take a while to notice the effect.) 
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Magnitude Rule 
The magnitude rule is equally simple: The greater the separation between the dots, within limits, the greater 

the disparity, and, thus, the greater the depth. However, if the separation between the two dots is too great, the 
effect will not work. This rule holds regardless of the direction of the disparity (Fig. 3) . 

• • • • • 

• • • • • 

Fig 8. The greater the disparity, the greater the depth regardless of direction. Notice that the crossed disparity on the 
left gets smaller as we move to the right. Then the direction of the disparity changes (green dot is now to the left of the 
red dot) and the magnitude of the uncrossed disparity grows on the right. The dots should look near on the left, pass 
through the plane of the paper in the middle and look far on the right. 

Here are a few other drawing tips. (1) The dots must be the same size. Just touching the tip of the marker to 
the paper will produce dots that are close enough in size. Great precision is unnecessary. (2) They should also be 
the same height. If one is above the other, the anaglyph will not work .. (3) If you want to create anaglyphs with 
lines or curves, start with at least three pairs of red and green dots; then simply connect the dots with the same 
color (Fig. 9). For straight lines use a ruler; for curves use a commercial stencil, which can be bought at any art 
shop; for irregular or complicated curves, draw your picture on a paper bag and cut out a stencil. Always start 
with pairs of dots and then connect them. ( 4) If the red and green lines have to cross, blot the ink so that one pen 
does not pick up the other's ink, which would destroy the effect. 

Fig. 9. Complicated anaglyphs follow the same rules. 
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The concept of stereopsis is abstract and difficult to teach but this method gets the job done. When students 
produce the effect themselves, they learn how disparity gives rise to perceived depth, and they rekindle the origi
nal fascination they felt for 3~D. Though, as my brother might say, it's still no House of Wax .. 
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CONTRIBUTION 

Plato, Derrida, and Robert Frost's 
"West-Running Brook" 

by 
Mary Krenitsky Perrone 

Introduction: 

Jacques Derrida in his essay entitled "Plato's Pharmacy" identified what he saw as 
an interesting use by Plato of the multiple meanings of the word "pharrnakon" so that 
the meanings can include their opposites thereby enriching significance. This notion 
of "embracing contraries" or encouraging opposition is also taken up by Robert Frost 
in a poem he entitles, "West-Running Brook." This essay explores some of the 
similar metaphors these writers employ to reveal the fruitful compatibility of 
opposition. 
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I love to toy with the Platonic notion 
That wisdom need not be of Athens Attic, 
But well may be Laconic, even Boeotian. 
At least I will not have it systematic. 

(Robert Frost, "Boeotian") 

Jacques Derrida, in his critique of Plato's Phaedrus entitled "Plato's Pharmacy," shares a series of investiga
tions into the multiple significance of Plato's use of the term "pharmakon." In other words, he toys with the 
"platonic notion" by "the careful teasing out of warring forces of signification within the text" (p.xiv). Derrida 
indicates that the multiple interpretations of the pharmakon suggest its capacity to interweave, through the joining 
of opposites. In this way, the pharmakon can be both poison and a remedy: " .. .it constitutes the medium in which 
opposites are opposed, the movement and the play that links them among themselves, reverses them or makes one 
side cross over into the other (soul/body, good/evil, inside/outside, memory/forgetfulness, speech/writing, etc." 
(p.127). So too, Robert Frost in his 'West Running Brook" poem appears to be engaged in a similar toying with 
the pharmakon. He is using a couple's curiosity about a brook as a vehicle for exploring a tension he recorded as 
trusting "to go by contraries." 

Since Derrida acknowledges that "liquid is the element of the pharmakon" (p.152), it seems appropriate to 
view the brook of Frost's poem as a suitable representative. It serves as the "fund" (to borrow Derrida's expres
sion) from which the couple draws its philosophemes (p. 152): "the meshing of the mythological arid the philo
sophical points to some -more deeply buried necessity" (p.86). It is during the course of these moments that links 
are forged between the man and the woman. 

The investigation within the poem begins with a question by the woman about the direction of the brook. The 
man, Fred, recognizes the direction as "west" and states this fact, to which his wife immediately adds: 

"West Running Brook then call it." (v.3) 
Her response can be likened to Derrida's discussion ofThoth, who uses language "to transmit the message, an 

already formed divine thought, a fixed design. The message ... represents the absolutely creative moment. . .is a 
second and secondary" (p. 88). It is also significant that the creative act involves two gods as the note by Vandier 
in the Derrida text indicates: "Horus representing the thought that conceives and Thoth the speech that executes" 
(p. 88). "Thoth .. .is never the absolute author or initiator of language ... (but) introduces difference" (p. 88). 
Derrida goes on to suggest that the pharmakon "is the differance of difference. It holds in reserve; .. the opposites 
and the differends that the process of discrimination will come to carve out" (p. 127). "If the difference as Derrida 
uses the term is to be encouraged, then the reference to a collaborative pair also brings to mind Thoth as "master 
of divine words" and Seshat, his female counterpart, "she-who-writes." It is noteworthy that this mythological 
couple is responsible for inscribing the name of the king on the leaves of a sacred tree (p. 91 ), since our couple in 
the poem appear responsible for assigning the name to the brook: 

(West Running Brook men call it to this day.) (v.4) 
To further support the value of difference, the wife's restatement of Fred's thought causes Fred to observe and 

question the contrariness of this brook: 

"What does it think it's doing runiring west 
When all the other country brooks flow east 
To reach the ocean?" (v.4-6) 

No sooner has the question been raised, Fred immediately diverts the response by suggesting a similarity 
between the brook and themselves: 

It must be the brook 
Can trust itself to go by contraries 
the way I can with you-and you with me-(v. 6-8) 

Interestingly, as Derrida depicts its nature: "Operating through seduction, the pharmakon makes one stray" 
(p. 70). For this reason, Fred's articulation of the comparison is stopped short of completion, and he is left 
hesitantly attempting to determine the appropriate status of their marital relationship: "Young or new?" ( v. 11) 
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The distraction here encourages another avenue of exploration for the couple: to decide what it means to be 
married. In this effort, the brook still serves as the pharmakon funding their dialogue. The wife sees their bond as 
a reason for multiplicity: 

We've said we two. Let's change that to we three. (v. 11) and conjoining: 
We'll both be married to the brook. (v. 13) · 
Thus, the woman reinforces the husband's comparison by proposing a ceremonial or ritual linkage between 

themselves and the brook. This suggestion of ritual results, at least for the woman, in the animation of the brook. 
She thinks it waves to her acknowledging its approval of her proposal. As Derrida observes about Plato, the 
original truth will first be left up to myth; but the myth, since it is opposed to true knowledge, must be killed to 
get to the "knowledge one seeks in oneself, by oneself' (pp. 73-75). So too in the Frost poem, Fred, impatient 
with this wife's romantic notion, dismisses her "ladyland" fabrication. However, in the midst of his dismissal, he 
is mterrupted by a reflection upon the cause of that wave. 

The interruption is meaningful in that it recalls yet another function of the pharmakon, that of talisman. The 
brook possesses within its current a large rock that causes a portion of the "black stream" to become caught and 
be "flung backward" in one "white wave." Since the rock becomes a catalyst for this reversal not only in direc
tion but in color, it can be said to serve as a philosopher's stone uplifting a portion of the baser black stream into 
the precious white wave. Hence, this mystical element of the pharmakon inspires the detailed translation of its 
significance that Fred later shares. Derrida describes this element-medium as analogous to a mixed-medium and 
suggests that in the cross connection-making (for Frost, the trusting to go by contraries) there is certainly play (p. 
127) and the play (contrary to Plato, who attempts to singularize and limit play as other than work) has value. 
"Philosophy is played out in the play" (p. 149) through metaphor, and "metaphoricity is the logic of contamina
tion and the contamination of logic" (p. 149). Within the confines of the poem, the wife's romantic notions are 
checked, repeated, or restated by Fred, and Fred's philosophical speculations are repeated, restated, and encour
aged by his wife. In this way, the supplements provided by both individuals are contaminated. The combination 
of their contributions is the result of play and leaves its trace in the form of the poem and through their ultimate 
communion. 

In a spirit of play, Derrida refers to his own writing about Plato as an excess, which (like the wave in Frost's 
brook) is not "a simple exit out of the series ... (but) ... a certain displacement of the series. And a certain folding 
back {repli}-which will later be called a re-mark-- of opposition within the series ... " (p.104). So too, "the 
pharmakon can at best only restore its monuments" (p.llO). Thus, the wave in Frost's poem becomes a "tribute 
to the source." Monumentally, this supplement to the brook creates the illusion of postponing death, that ''univer
sal cataract," by reflecting on life. In reality, the life span has not been extended, but perhaps the quality of the 
remaining life will have been improved somewhat for the reflection. 

One ought to distinguish, between two repetitions. 
But they repeat each other, still; they substitute for 
each other ... 
Nonsense: they don't replace each other, since they 
are added .. . 
Precisely ... (p.170) 

Therefore, Frost's couple can conclude their experience with the brook (pharmakon) by expressing their 
fulfillment and true knowledge about their relationship in acknowledging their mutual contribution: 

''Today will be the day of what we both said." (v. 75). 
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West-Running Brook 
by Robert Frost 

"Fred, where is north?" 

North? North is there, my love. 

The brook runs west." 

"West-Running Brook then call it." 
(West-Running Brook men call it to this day.) 
"What does it think it's doing running west 

When all other country brooks flow east 
To reach the ocean? It must be the brook 
Can trust itself to go by contraries 
The way I can with you-and you with me
Because we're-we're-! don't know what we are. 
What are we?" 

"Young or new?" 

"We must be something. 

We've said we two. Let's change that to we three. 
As you and I are married to each other, 
We'll both be married to the brook. We'll build 
Our bridge across it, and the bridge shall be 
Our arm thrown over it asleep beside it. 
Look, look, it's waving to us with a wave 
To let us know it hears me." 

"Why my dear, 
That wave's been standing off this jut of shore-" 
(The black stream, catching on a sunken rock, 
Flung backward on itself in one white wave, 
And the white water rode the black forever, 
Not gaining but not losing, like a bird 
White feathers from the struggle of whose breast 
Flecked the dark stream and flecked the darker pool 
Below the point, and were as last driven wrinkled 
In a white scarf against the far-shore alders.) 
"That wave's been standing off this jut of shore 
Ever since rivers, I was going to say, 
Were made in heaven. It wasn't waved to us." 
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It wasn't, yet it was, If not to you, 
It was to me-in an annunciation." 

"Oh, if you take it off to lady-land, 

As't were the country of the Amazons 
We men must see you to the confines of 
And leave you there, ourselves forbid to enter
It is your brook! I have no more to say." 

"Yes, you have, too. Go on. You thought of something." 

"Speaking of contraries, see how the brook 
In that white wave runs counter to itself. 
It is from that in water we were froiJl 
Long, long before we were from any creature. 
Here we, in our impatience of the steps, 
Get back to the beginning of beginnings, 
The stream of everything that runs away. 
Some say existence like a Pirouot 
And Pirouette, forever in one place, 
Stands still and dances, but it runs away; 
It seriously, sadly, runs away 
To fill the abyss's void with emptiness. 
It flows beside us in this water brook, 
But it flows over us. It flows between us 
To separate us for a panic moment. 
It flows between us, over us, and with us. 
And it is time, strength, tone, light, life, and love
And even substance lapsing unsubstantial; 
The universal cataract of death 
That spends to nothingness-and unresisted, 
Save by some strange resistance in itself, 
Not just a swerving, but a throwing back, 
As if regret were in it and were sacred. 
It has this throwing backward on itself 
So that the fall of most of it is always 
Raising a little, sending up a little. 
Our life runs down in sending up the clock. 
The brook runs down in sending up our life. 
The sun runs down in sending up the brook. 
And there is something sending up the sun. 
It is this backward motion toward the source, 
Against the stream, that most we see ourselves in, 
The tribute of the current to the source. 
It is from this in nature we are from. 
It is most us." 

"Today will be the day 
You said so." 

"No, today will be the day 
You said the brook was called West-Running Brook." 

''Today will be the day of what we both said."-
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CONTRIBUTION 

Poetry 
by 

Eugene Newman 

Introduction: 

~---------------

Eugene Newman has been writing poetry for seven years. His work is informed 
by dreams, travels and the mythologies of technology. 
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While there is still time 
let use drive back roads 
through farmed Adirondack nature 
into the September afternoon 
let us drive on the road 
following the lazy broad river 
in the luminous sunlight 
its banks of green tufted fields 

The Carousel House 

going straight back to the hills in Autumn 
let us travel this way then 
to a restored carousel 
by a leisured lake late in the afternoon 

And let us· really enjoy the ride on the bounding animals 
and the turning vision of the lake, 
the abandoned ferris wheel 
and the almost empty picnic tables by the small beach 
and our own reflections 
in the wrinkled mirrors at the turning center 
and let us be amused by the giant clown head 
with its electric eyes 
and the boy with a wooden lever 
controlling the pace of the iron machin~ry behind it 

Why did we take this Sunday afternoon drive 

at this time of year? 
Later we said that it was in order to set free a butterfly 
we found trapped behind a pane of glass in the carousel house. 

Eugene Newman 

·, 
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Leaving 

At the end of your visit 
when the farewells have been made 
when the afternoon is moving onwards in January 
you are alone for a time 
you have already left in every way 
but the last 

Down the elevator alone and through halls and heavy doors 
through which you came in summer 
you must now leave 
a large courtyard with some patio stones slightly ajar 
the agora space and its silence 
grey sky, white cloud 
out through a side courtyard 
just off the main thoroughfare, concealed and yet accessible 
a few trees still in bloom 
and the earth mound with a tree 
which you somehow recall 

A train ride to the city 
almost at night 
crowded station stops with foreign names 
not so foreign now in translation 
the court of the crown and 
the orange tree in the forest of pines 
at night crowds of people 
more real than ever before 
movement in silence and sound 
you have been here and can recall the time 

Eugene Newman 
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She is not the painter 
but the subject of the painter 
she smiles and sits in a chair 

The Painting 

in a brightly lit room on the upper floor of an older house 
another woman attends her 
and the man begins to paint 
As the day moves on in the early afternoon 

··careful strokes of the brush bring to life 
the form in the chair 
Behind her in the emerging painting 
is a gigantic mountain range 
and in front of it is the woman 
now appearing almost as an Orthodox Madonna 
with her Mona Lisa smile 
while her eyes glance beyond the painter and beyond us 
to the vanishing line of another mountain range 
and the tine wooded lake, the castle 
and the few running figures near its base 

Eugene Newman 
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A Trip to the New York Telephone Company Central Switching Office 
Rome, New York 

There is a great wound here 
inflicted by the removal of moving machines 
a silent yet high speed wound 

In a smaller room in the rear is the replacement 
Six fans to each module humming and heating 
a windowless room 
In the basement a marine diesel waits in readiness 
to charge the batteries if the outside power should fail again 
Each battery here is as large as a man's torso, 
filled with clear acid, with interior ribs 
of lead and silver 

From under the fields and streets of the Mohawk Valley 
come copper and glass wires from 75,000 telephones, 
wires then raised threes stories to be splayed on a giant rack 
into the primary colors of still smaller wires 
Here the horizontal and vertical transfiguration 
of voices is reordered in central offices 
a quieter humming, a more sparsely populated world 
of small screens and fingered controls 

These our large machines were not broken so much 
as. they were left standing alone 

Eugene Newman 
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