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Two primary ideas drove the design of this church, sit-
ed at a Christian camping and retreat center in south-
west Pennsylvania.  The control of light entering the 
building is realized through a double layer of screens 
which form the exterior walls of the building and the 
walls of the sanctuary inside.  These screens are the 
result of rigorous experimentation to maximize day-
light and reduce glare in the space.  The second main 
idea centers around the treatment of the overhead 
plane.  Unifi ed as a screen, curvilinear sheets of fabric 
are lit by openings in the roof to create sinuous bands 
of light that defi ne the overhead plane and draw the 
eye upward.  The primary design of these curves con-
tinue to defi ne smaller elements in the church.  

As a secondary concern, the site links the church to 
the camp proper.  A curving approach dips into the 
earth to obscure views of the church just until the visi-
tor approaches the fi nal court that leads to the build-
ing entrance.  It is only when the person enters the 
sanctuary do they realize how the exterior and interior 
screens control the sunlight to illuminate a worship 
space that is fl exible enough to both meet the needs 
of the camp and allow for future evolution of the lit-
urgy.
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“We would worship with diffi culty without buildings; 
often we worship with diffi culty because of them.”
     
            - Edwin Heathcote
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Introduction

The control of light, the materiality of the interior, 
the treatment of the entrance, the proportions of the 
space - all of these things can infl uence the worship 
experience in a church.  This thesis is about the con-
trol of light, the treatment of the overhead plane, and 
the site of the church, but it is also a refl ection on how 
we worship.  

All that happens in worship depends on God, but it 
occurs through the instruments of human speech and 
the human body (White, 2000).  The fundamentals of 
the Christian liturgy, the passing of the sacraments by 
hand and the passing of God’s word through speech 
and music, remain much the same as they were when 
the church was founded, but the manner in which 
those functions are carried out has changed.  

This church is, in part, a reaction to the need for fl ex-
ibility in accomodating this new approach to the lit-
urgy, and its design is a conscious refl ection of the 
primary need of a church to provide the setting and 
shelter needed by a community of believers to carry 
out their worship of God.
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While controlling light is necessary in buildings, how 
that light is controlled takes many forms.  This build-
ing controls light through two screens in series, exte-
rior and interior.  An attempt was made to qualitatively 
and quantitatively test several screen designs in or-
der to fi nd the combination that would allow daylight-
ing to effectively light the space while reducing the 
glare from the exterior.

After reading several studies on glare reduction and 
daylighting, it was hypothesized that a double screen 
system could produce the desired condition.  While a 
single screen can reduce glare by diffusing the light 
entering the space, any view of the zenith of the sky 
where the luminance is the highest will still cause oc-
cupant discomfort.

The second screen mitigates these effects by adding 
another diffusing surface after the light rays enter the 
space through the primary screen.  While the external 
hallway would be bright, the sanctuary space would 
have the best lighting condition possible; maximum 
daylight penetration with minimal glare because the 
view of the exterior wall is obscured.  While it should 
be noted that reducing sky glare by the use of vertical 
fi ns is not a new solution (Hopkinson, 1972), the use 
of a secondary screen has few precedents.  It was the 
aim of this study to discern whether this system was 
viable for daylighting.
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Methodology

In order to accurately predict the conditions of light 
passing through the screens, a light-tight box was 
designed in order to photograph the light resulting 
from different combinations of screens.  6 exterior 
and 2 interior screens were designed.  Further 
combinations were thought of, but in the interest 
of time, eight were chosen as the best possible 
solutions.

The screens were then photographed  in various 
combinations, using a tiltable table to simulate dif-
ferent times of the year.  It was desireable to fi nd 
out how the different sun angles dependent on the 
seasons affected the amount of light in the space, 
i.e. would the low sun angle of the winter months 
create excessive glare in the space with a wider 
spaced exterior screen?

It was originially planned to have an interchange-
able interior wall system with both natural wood 
walls and white walls.  While the white walls would 
have allowed for a more objective evaluation of the 
light conditions inside the box due to the lack of 
wood grain, time constraints did not allow for this 
modifi cation.  As a result, it was hard to differenti-
ate between similar lighting conditions, forcing the 
evaluation to be based on the extreme conditions.

To ensure a non-altered level of light, the camera 
was set at a single shutter speed and aperture.  
However, this proved detrimental, as shots for very 
low light levels were almost impossible to compare 
to others, so two separate camera settings were 
used based on the time of day and year.
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Methodology continued...

The screens were constructed at a 1 inch = 1 foot 
scale.  All of the screens were constructed out of 
wood and cardboard.  3 in. square and circular cross-
sections made two screens and a 3 in. x 10 in. right 
triangle cross-section made the last.  Two screens of 
each were made, at 3 in. and 6.5 in. scale spacing.  
The interior screens were constructed with rows of 
horizontal or vertical slats rotated at a 38 deg. angle.

All of the exterior slats were treated with 2 coats of 
polyurethane to give them a higher degree of refl ec-
tivity, which would assist in bouncing light into the 
space.  In addition, the triangular cross-section slats 
were painted white on the top surface to further en-
hance the light diffuses into the space.  The interior 
screens were painted white on all faces.  By decreas-
ing the contrast between the screens and the sky 
condition, further glare reduction would result (Hop-
kinson, 1972).

Exterior Screen - Vertical Section        Sanctuary Screen - Horizontal Section
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Results and Conclusions

As was suspected at the beginning of the experiment, 
the use of a double layer of screens mediated the 
effects of harsh glare in the space by obscuring the 
view of the outside window.  The triangular cross-
section at 6.5” spacing backed by a vertical screen 
proved to be the best combination.

While an effort was made to take pictures on sunny 
days, it was noted that the 3 inch spacing screens 
were far too dark at certain times of the year.  This 
problem would be exacerbated on cloudy days, mak-
ing the interior very dark indeed and requiring addi-
tional artifi cial lighting, which would defeat the pur-
pose of the screen system.

Because glare is largely a contrast effect, brighten-
ing the interior through material selection can help 
reduce glare.  This was realized in the fi nal design 
by specifying light colored woods such as birch and 
maple, and using concrete tinted with titanium white 
pigment.  

Further ways to reduce glare include painting the top 
of the exterior louvres white in order to bounce more 
light into the space, thus increasing the ratio of inte-
rior daylight to exterior skylight.  Additionally, tinted 
glass could be specifi ed for the upper portions of the 
curtain wall which would reduce the luminance from 
the brightest part of the sky.
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Triangular Cross Section, 6.5in spacing, Vertical Interior
January 21, noon

Triangular Cross Section, 3in spacing, Vertical Interior
January 21, noon
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Facing page: Typical wall section, with details
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Planning the Church

The plan of the church is simple in nature.  As the 
camp already has offi ces and auxillary buildings, 
the church was designed around the bare necessi-
ties of the liturgy.  The primary consideration was the 
sanctuary and the altar-table space, followed by the 
sacristy and an accompaning building with restrooms 
and a multi-purpose space.

Refl ecting the desire to allow for changes in the liturgy 
and provide maximum fl exibility for the means of the 
worship, the plan is rectangular in form, its orientation 
dictated by the view out from the mountain side and 
the direction of the sun.  Tall side passages surround-
ing the sanctuary allow people to move unobtrusively 
during the service.

The balcony wraps around the sides and back of the 
sanctuary, giving those sitting there a greater feeling 
of intimacy with the service.  Dual staircases lead to 
the balcony from the double-height narthex, which is 
lit both from the screened walls and the roof skylights.  

Facing page: View of sanctuary entrance from 
trench 15
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One of the defi nitive ideas of the thesis was the treat-
ment of the overhead plane.  Early in the thesis, the 
overhead plane consisted of a series of nested shells, 
designed to control sound and to indirectly bounce 
skylight into the church.  This idea was abandonded 
and a new idea was formed from the vision of curv-
ing bands of light that would form the ceiling of the 
church.

The form of the ceiling is not a structural construct.  
It is functional ornament that screens and fi lters the 
light entering through the curving skylights.  At night, 
bands of light follow certain curves in the pattern, cre-
ating rivers of light along the ceiling.  The ornament 
is made of partially translucent fabric, which adds a 
dynamic element to the ceiling as air movement in the 
space causes it to ripple and undulate.
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Facing page: Nighttime sanctuary rendering showing 
ceiling ornament 19
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Jumonville, Pennsylvania

Jumonville Camping and Retreat Center is nested 
in the Laurel Highlands area of the Allegheny moun-
tains.  The camp is very large and serves a large 
number of people through the whole year.  Jumonville 
has had a large impact on my life and the impact it 
has on the lives of the young people who come there 
is also tremendous.  

The part of the camp where the church is sited is 
commonly referred to as “The Edge of the World,” be-
cause of the expansive view and perceived drop-off 
of the grade.  Many people feel closest to God in a 
natural setting, and this helped drive the siting of the 
church.

Because of its location, the church can take ad-
vantage of the expansive views out the front of the 
church, as well as serve the needs of the camp pro-
grammatically.
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Much of the walkway and the backside of the church 
are nested in the steep topography of the mountain.    
Much as the biblical Tabernacle was separated into 
two exterior courts and a high holy place, the person 
arriving at the church must pass through the garden 
space at the end of the path and then the narthex 
space before entering the sanctuary.  The descent 
into the trench from the parking area or from the path 
leading up from the camp proper can be a journey in  
itself.  As one passes from a vantage point where the 
top of the church can be seen to the deep confi ning 
space of the trench where the view is completely ob-
scured, anticipation is built for what comes at the end 
of the path.  When the person passes into the sanctu-
ary, the full extent of the view becomes apparent.  
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A church with a spectacular view can greatly enhance 
a worship experience, especially if the congregation 
enjoys nature.  The doors that make up the entire front 
of the church can open fully, connecting the congrega-
tion to nature.  In the context of the camping environ-
ment, this design element allows the congregation the 
full experience of the view while still providing a setting 
for worship.  Furthermore, this allows for larger gather-
ings or just the possibility to worship in the outdoors 
with the church functioning only as a support space.  
Weddings are performed frequently at the camp and 
the patio spaces in the front of the church can also be 
used for these and other outdoor events that might be 
held at the camp.
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For My Colleagues,

I would like to refl ect, for a brief moment, on the lessons learned while I have worked on this thesis.  The 
thesis is not just about the building you get out of it, but the idea that leads that building to its fi nal iteration.  
Now, you will have heard this from your professors already, and I’m sure you will hear it many times, as I 
did.  However, what I hope to impart is not a lesson about the thesis itself, but how you get to the end of 
the thesis; the means and process by which you complete your work.

I am writing about a hard lesson.  It took me many stops and many starts to fi nish my thesis, to even get 
to a place where I began to have but an inkling I had a thesis at all.  It is a curious truth about architecture, 
one that must be learned, not one that is found in any pedagogy: we design best when we get our ideas 
out of our heads.  Now, to an architect this may seem a slightly absurd statement.  Of course, you might 
say, you have to draw and model in order to make your idea known, this is what architecture is all about.  
But what is also true, what I discovered at some cost and with much help, is that you cannot hope to make 
a thesis out of what is inside of your head.

Now let me explain what I mean by that, because that statement is, at best, a little obtuse and seemingly 
contrary to what I said immediately before it.  I am a planner.  I always like to know what’s going on, I 
like my calendar to be marked full of what I have to do for a month or more in advance.  I often treat my 
projects in the same way.  I try to think about every little detail, to work two steps ahead, to anticipate the 
larger changes that one design decision will make on the project as a whole.  This is not a bad thing, but 
architects must often think in multiple dimensions and consider multiple angles in order to envision the 
project as a whole.  But concerning the thesis, this is not enough.

The problem lies in the fact that the thesis is not a building.  The thesis, as an idea or an exploration can 
defi ne a building, or a building can be used to demonstrate the thinking behind the idea, but the thesis is 
not a building.  I only say this because I was only able to develop my thesis, to discern the larger whole 
of the idea that I was shaping, after I separated it from the program of my building.  I was letting the draw-
ings of the building in front of me dictate the direction of my thesis as a whole.  Instead, I found that as I 
explored the idea not the building, and as I developed and understood my thesis as a separate entity, only 
then was I able to design the building as a physical response to the thesis.

In short, get your ideas out there.  You will sketch, research, and build, but keep in mind that the develop-
ment of the thesis is both of the mind and the body.  The mind and the body, the thesis and the building 
are not disparate elements.  They may be different in nature, but in the end they work in conjunction to-
wards the unifi cation of the whole.  Do not be afraid.  Do not try to plan everything out in advance.  This 
will strangle your ideas - allow the thesis to breathe a little.  Then take a deep breath and allow it to grow 
into a project that you will be proud of.  Like I was, you might be surprised at what you can accomplish.
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Concluding Thoughts

My committee stressed quite a bit that my thesis is 
not the end of my journey; this is not my life’s work.  
While I have dedicated a year of my time and energy 
to this project, I have much more to look forward to, 
more to see, and much more to design.  

The thesis year has been tremendously formative for 
me, and the lessons I have learned I will take with 
me into the profession, not the least of which is fol-
low your instincts.  I had to restart many times before 
I realized that my fi rst idea was not the one I should 
have been pursuing and switched to the church.  It 
was only after this that I was able to bring my full 
creative and intellectual potential into play.  Now, it’s 
onward and upward.
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A
ppendix A

Introduction

Appendix A shows the design and production of a 
scale model of the church baptismal font.  The font 
would be seated in a wall niche and would be part of 
a yet to be designed water feature that could be an 
integral part of the worship.

The model was milled from solid aluminum in the Bur-
chard metal shop.  The bottom surface was lathe pol-
ished, while the top was polished partly by lathe and 
then fi nished by hand.  The actual font would most 
likely be a solid wood that would match the wood of 
the church interior or perhaps copper.
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A
ppendix B

Introduction

Appendix B is the cumulative record of my design 
process.  These sketches are not necessarily in 
chronological order, but rather follow the progression 
of thoughts as the thesis was developed.
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A
ppendix C

Introduction

Appendix C is the data and calculations that accom-
pianied the design and implementation of my screen 
photography box.  These include data on solar 
angles and times of year for which I took photos, sun 
path chart of the site, screen percent opening, and 
acoustical calculations for the interior of the sanctu-
ary.
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Month, Day Time Altitude angle Azimuth angle 
(deg from S) declination Jumonville, PA, Dunbar's Knob

Latitude 39.885 North
20-Jan 900 12.66 -49.68 -20.12 Longitude 79.648 West

1200 29.63 -8.00 -20.09 Elevation 2300 feet
1700 3.16 60.43 -20.04

20-Mar 900 28.40 -63.13 0.24
1200 49.57 -10.10 -0.11
1700 16.33 75.80 -0.02

21-May 900 44.09 -79.43 20.19
1200 70.06 -10.49 20.21
1700 27.00 94.62 20.25

22-Jul 900 42.39 -81.61 20.46
1200 69.83 -17.22 20.44
1700 28.96 93.25 20.40

22-Sep 900 31.23 -60.11 0.31
1200 50.29 -4.44 0.26
1700 13.70 78.49 0.18

20-Nov 900 16.38 -44.92 -19.91
1200 30.17 -1.20 -19.94
1700 -1.09 64.55 -19.99

Table 1: Solar data for Jumonville, PA
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Shape Spacing (in) # of Members % opening 
(calculated) To Build Height Length

Test Area 
(in2)

Circular 42 0% 84 48 4032
2.5 18 57% y

3 16 62%
4 14 67% y

Square 2 21 50% y
3 16 62%
6 10 76% y

Rectangular 2 21 50%
3 16 62%
5 12 71%

Triangle 1 28 33%
1.5 24 43%

3 16 62% y
6.5 9 79% y

2" Width on all members

Table 2: Screen Percent Opening and Cross-Sections

Figure 1: Sun Path Chart
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125 250 500 1000 2000 4000 area (S) (ft2) Volume 125 250 500 1000 2000 4000 area (S) (ft2) Volume
Walls concrete rough 0.10 0.02 0.04 0.06 0.08 0.10 1540 224922.5 Walls concrete rough 0.10 0.02 0.04 0.06 0.08 0.10 770 174322.5

wood paneling 0.42 0.21 0.10 0.08 0.06 0.06 6624 wood fiberboard 0.15 0.26 0.62 0.94 0.64 0.92 770
brick 0.02 0.02 0.03 0.04 0.05 0.07 2007.5 wood paneling 0.42 0.21 0.10 0.08 0.06 0.06 4784
glass, heavy 0.18 0.06 0.04 0.03 0.02 0.02 2530 thick fibrous behind open facing 0.60 0.75 0.82 0.80 0.60 0.32 1457.5

glass, heavy 0.18 0.06 0.04 0.03 0.02 0.02 1980
Ceiling concrete 0.10 0.02 0.04 0.06 0.08 0.10 5060

glass-fiber roof fabric 0.38 0.23 0.17 0.15 0.09 0.06 5060 Ceiling concrete 0.10 0.02 0.04 0.06 0.08 0.10 5060
(37 1/ 2 oz/yd2 (partial reflectivity) glass-fiber roof fabric 0.38 0.23 0.17 0.15 0.09 0.06 5060

(37 1/ 2 oz/yd2 (partial reflectivity)
Floor Wood parquet on concrete 0.04 0.04 0.07 0.06 0.07 0.07 5060

Floor Wood parquet on concrete 0.04 0.04 0.07 0.06 0.07 0.07 5060

Total a 4140.03 1917.39 1442.03 1385.72 1430.62 1602.77
Reverb Time (T) 2.72 5.87 7.80 8.12 7.86 7.02 Total a 5557.88 3798.37 3475.35 3440.72 2565.14 2236.24

Reverb Time (T) 1.57 2.29 2.51 2.53 3.40 3.90 Average T 2.70

125 250 500 1000 2000 4000 area (S) (ft2) Volume 125 250 500 1000 2000 4000 area (S) (ft2) Volume
Walls concrete rough 0.10 0.02 0.04 0.06 0.08 0.10 1540 224922.5 Walls concrete rough 0.10 0.02 0.04 0.06 0.08 0.10 1540 174322.5

wood paneling 0.42 0.21 0.10 0.08 0.06 0.06 6624 wood fiberboard 0.15 0.26 0.62 0.94 0.64 0.92 0
brick 0.02 0.02 0.03 0.04 0.05 0.07 2007.5 wood paneling (peforated, etc.) 0.40 0.90 0.80 0.50 0.40 0.30 4784
glass, heavy 0.18 0.06 0.04 0.03 0.02 0.02 2530 thick fibrous behind open facing 0.60 0.75 0.82 0.80 0.60 0.32 1457.5

glass, heavy 0.18 0.06 0.04 0.03 0.02 0.02 1980
Ceiling concrete 0.10 0.02 0.04 0.06 0.08 0.10 5060

glass-fiber roof fabric 0.38 0.23 0.17 0.15 0.09 0.06 5060 Ceiling concrete 0.10 0.02 0.04 0.06 0.08 0.10 5060
(37 1/ 2 oz/yd2 (partial reflectivity) glass-fiber roof fabric 0.38 0.23 0.17 0.15 0.09 0.06 5060

(37 1/ 2 oz/yd2 (partial reflectivity)
Floor Wood parquet on concrete 0.04 0.04 0.07 0.06 0.07 0.07 5060

Floor Wood parquet on concrete 0.04 0.04 0.07 0.06 0.07 0.07 5060

Total a 5556.83 2979.99 2099.83 1841.12 1481.22 1400.37
Reverb Time (T) 2.02 3.77 5.36 6.11 7.59 8.03 Total a 5423.70 6914.53 6377.55 4772.40 3760.50 2753.00 Average T 1.72

Reverb Time (T) 1.61 1.26 1.37 1.83 2.32 3.17

125 250 500 1000 2000 4000 area (S) (ft2) Volume 125 250 500 1000 2000 4000 area (S) (ft2) Volume
Walls concrete rough 0.10 0.02 0.04 0.06 0.08 0.10 1540 224922.5 Walls concrete rough 0.10 0.02 0.04 0.06 0.08 0.10 1540 224922.5

wood paneling 0.42 0.21 0.10 0.08 0.06 0.06 6624 wood fiberboard 0.15 0.26 0.62 0.94 0.64 0.92 0
thick fibrous behind open facing 0.60 0.75 0.82 0.80 0.60 0.32 2007.5 wood paneling (peforated, etc.) 0.40 0.90 0.80 0.50 0.40 0.30 6624 6624
glass, heavy 0.18 0.06 0.04 0.03 0.02 0.02 2530 thick fibrous behind open facing 0.60 0.75 0.82 0.80 0.60 0.32 2007.5 2007.5

glass, heavy 0.18 0.06 0.04 0.03 0.02 0.02 2530 2530
Ceiling concrete 0.10 0.02 0.04 0.06 0.08 0.10 5060

glass-fiber roof fabric 0.38 0.23 0.17 0.15 0.09 0.06 5060 Ceiling concrete 0.10 0.02 0.04 0.06 0.08 0.10 5060
(37 1/ 2 oz/yd2 (partial reflectivity) glass-fiber roof fabric 0.38 0.23 0.17 0.15 0.09 0.06 0

(37 1/ 2 oz/yd2 (partial reflectivity)
Floor Wood parquet on concrete 0.04 0.04 0.07 0.06 0.07 0.07 5060

Floor Wood parquet on concrete 0.04 0.04 0.07 0.06 0.07 0.07 5060

Total a 6721.18 4445.47 3685.75 3366.82 2585.34 1902.24
Reverb Time (T) 1.67 2.53 3.05 3.34 4.35 5.91 Total a 5171.90 7953.43 7664.75 5693.50 4786.90 3694.40

Reverb Time (T) 2.17 1.41 1.47 1.98 2.35 3.04 Average T 2.07

Table 3: Acoustical Calculations for Reverberation Time
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A
ppendix D

Introduction

Appendix D is the cumulative record of a completely 
different design process.  As has been mentioned 
previously, when I began the thesis, I was exploring a 
tutoring center centered around modular construction 
and design.  It was only because of the wisdom of my 
committee that I was able to change tack completely 
and begin work on my church.  However, the amount 
of work on the tutoring center was not insignifi cant, 
and represented a large amount of research and the-
oretical design.  It is this process and collection of 
sketches that I include here.
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