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INTRODUCTION

INFORMATION GATHERING is a tedi-
ous and time consuming disci-
pline. The Architect Preserva-
tionist and the Architectural
Historian need vast quantities
of information when applying
their skills to a Restoration
Project. The purpose of this
pamphlet is to explain informa-
tion gathering by Rectified
Photography; however, we also
must be reminded that Measured
Drawings and Photogrammetry are
important and essential informa-
tion gathering tools.

MEASURED DRAWINGS: The tradi-
tional way to record a building
is to hand measure and prepare
measured drawings. When these
drawings consist of floor plans,
indicating room sizes and door
and window opening locations,
they are only a good start.
While plan information is impor-
tant for the recording of his-
toric buildings, it does not go
far enough. Buildings contain
more than twice as much vertical
surface, such as walls, than
they do floors. Good sources of
information giving instructions
on Measured Drawing preparation
and procedure are Bullock! and
McKee2.

PHOTOGRAMMETRY another method of
recording which is especially
useful for buildings with inac-
cessible exterior elevations
such as towers and steeples;
even floor and ceiling plans can
be recorded with this method.
Photogrammetry uses stereo pairs,
two separate photographs each
taken at a precise distance
apart, like the antique stere-
opticon. Recent methods and
equipment allow the perspective
of these photographs to be in-
terpreted in two dimensional
plan and elevation with the aid
of a sophisticated plotting ma-
chine.384 The method is accur-
ate and can readily detect and
measure the misalignment in old
structures. Although an expen-
sive procedure, there are some
conditions in which Photogram-
metry is the only tool for in-
formation retrieval.



RECTIFIED

PHOTOGRAPHY

RECTIFIED PHOTOGRAPHY is a meth-
od which provides photographic
negatives of predetermined size

or scale which can be enlarged
to a convenient architectural
scale, and which can be printed
on photo sensitive drafting film
for use as working drawings,
surveys, feasibility studies,
etc. Rectified Photography,
carefully done, can eliminate
much of the time consumed in the
measuring of complicated verti-
cal surfaces. It is also poss-
ible to record ceilings using
this method. The end result is
a photograph of one wall or
surface which can be scaled like
an architect's drawing.

LIMITING FACTORS: Any plane
parallel to, but in front of or
in back of the main plane,is
not to the same scale, although
dimensions may be accurately
estimated under certain condi-
tions. An undulating surface
cannot be rectified. Any plane
or surface in the photograph
which is not perpendicular to
the main plane cannot be scaled.

RECTIFIED PHOTOGRAPHY makes
photographs more useful to the
architect, and refines other
techniques of photographing to
scale, by assuring greater accu-
racy.



USES OF RECTIFIED

PHOTOGRAPHY

A dyed in the wool 35 milli-
meter camera proponent who is
proud of the razor sharp 20
diameter enlargements that

this light weight, easily port-
able camera system affords,
might be prejudiced against the
more bulky 4'x5'" or 5'"x7' view
camera system from the start.
Enlargements from 35 millimeter
systems may have magnificent
tonal and pictorial qualities,
but good darkroom work shouldn't
be confused with maximum resolu-
tion. |f the person —aking de-
cisions about historic building
recording is already convinced
that the information recording
abilities of a 4'x5" or 5'x7"
view camera are necessary for
the recovery of maximum detail
information, then the only
question up for debate is
whether the extra time required
for rectification is worthwhile.
Is extra time justified so as to
produce photographs of measure-
ment capability?

Rectified Photography Recording
Is used in many phases of res-
toration projects.

SCHEMATIC DESIGN PHASE. The
content of preliminary surveys
and evaluations of historic
buildings is greatly assisted
by photographic records. Pres-
ervation program preparation
can be assisted by photographs
of this type. |If other docu-
mentary information gives ade-
quate detail of missing parts,
these details can be drawn to
scale and superimposed upon
rectified photographs. By the
use of special reproduction
techniques, anachronistic condi-
tions can be removed from the
photographs.

In preparing budgets for prob-
able construction costs, rec-
tified photographs can be a
main source of information for
type and quantity of the mate-
rials required to be conserved
or replaced. |In explaining
the project to owners, it will
be found that photographs tell
a much more convincina story
of existing conditions than
drawings do. When photographs
and drawings suoplement each
other, the clients ability to
understand the project is in-
creased.

DESIGN DEVELOPMENT PHASE.
Rectified Photography is a val-
uable tool as a recording medi-
um for field observation. The
field notes are recorded direc-
tly on photo drawings. This
method saves time in describing
the physical location of the
field observations and comments.
A drawback of photographic re-
cording is the presence of foun-
dation planting. Often persons
in charge of landscaping won't
stand for its removal or severe
trimming at this stage in the
project, thus such an important
detail as the foundation arade
elevation will be missing.



ARCHITECTURAL INVESTIGATION
which requires the removal of
work to determine subsequent
changes and additions can ide-
ally be recorded using recti-
fied photography procedures.
First,establish bench marks for
camera and target locations;
then at each point of the photo
sequence the equipment set up
is rapid. |If the area of in-
vestigation is small enough to
use large scale photographs, the
parts which are marked to be
removed can be photographed in
original position. This is
especially useful for masonry
work and log construction.
Professional archeologists are
very knowledgeable and skilled
in this procedure. Tips for
this kind of work can be found
in Hume.

MEASURED DRAWING work can be
supplemented and simplified with
rectified photography. Much
vertical surface measuring can
be eliminated. Cross sections
can be assembled using rectified
photographs installed in their
correct geometric position, and
then the construction inserted
by line drawing. This accurate
method is especially informative
because it takes into account
building deflections and sags.
Rectified photography does not
eliminate the necessity of draw-
ing plans. Photos are unable

to show work to be added or re-
moved, they only show condit-
ions at one point in time.

CONSTRUCTION DOCUMENT PHASE.
When conditions make necessary
an item by item work descrip-
tion, craftsman work with
confidence from photographs.
For example, in a brick wall
each deteriorated brick which
must be replaced can be indi-
vidually identified. Each lin-
eal foot of mortar joint can be
pointed out for the required
treatment. In a wall of
weatherboarding, each piece of
wood and each nail can be iden-
tified. This procedure gives
the detailed kind of informa-
tion necessary for craftsman
instruction.

BIDDING OR NEGOTIATION PHASE.
Contractors respond to inform-
ative photographs as an indi-
cation of true condition of the
physical features that can be
seen, and, like craftsman, rely
on the authority of the photo-
graphic image. The same photo-
graph can be used over many
times to serve a different
specific function in the various
stages of planning and construc-
tion. The architect is helped
by using accurate photographs
because his field notes are
clearer when they refer to a
photographed condition.



PHOTOGRAPHY

Photography places an enormous
amount of information at one's
disposal. Whether the informa-
tion is of value Is at the dis-
cretion of the person studying
the photograph. During hand
measuring the rejection or in-
clusion of information is a
constant process and the user
of these records is at the mercy
of the decisions made by the
hand recording team.

It is surprising how relevant
seemingly insignificant details
become during the latter parts
of an investigation. Also the
change in scale from full size
down to 1/4'" per foot seems to
change ones ability to see dif-
ferent relationships.

When studying photographs many
details become apparent which
didn't register in a field vis-
it. There is just too much
field information to comprehend.
Photos show phenomena such as
Patterned Staining®, which is a
special form of dirt collection
occurring where there is differ-
ence in the rate of heat trans-
fer through adjoining parts of
wall surfaces. On exterior
walls, studs and lath become
visible. Thus it is possible
to accurately determine stud
spacing, lath size, and lath
spacing. This phenomenon helped
the authors determine the gener-
al shape of a fireplace removed
about 70 years previously. It
is possible to see and measure
where structural problems occur
in a building, because of struc-
tural movements.

This report assumes that the
reader will have a working
knowledge of a 4''x5'' or larger
view camera with a rising and
falling front and revolving
back, and the general principles
of photography. ,If a reference
is needed, Kodak6 or Karpf/ is
recommended.



PHOTO DRAWINGS

PHOTO DRAWINGS: By printing an
enlarged rectified photograph on
photo sensitive drafting film

(a transluscent plastic) instead
of sensitized photographic paper,
it's possible to combine the
photographic image into the
architect's tracing. A 110 line
screen is placed over the photo-
graph to allow for the printing
process.

Rectified Photographs also can be
reproduced on 0zalid papers, photo-
stats, Xerox's, etc.

With an accurate rectified image
a photograph can be part of a
line drawing. This adds to the
information content. A window
is cut into the tracing paper
the size of the film sheet and
attached with Scotch Magic
Transparent Tape #810. The sur-
face of the film and the surface
of the transparent tape accept
standard drafting material the
same as tracing paper. Impor-
tant information such as window
numbers, door numbers, arrows
pointing to notes, naming of ma-
terial, and most every kind of
information that would explain a
line drawing can be used to ex-
plain a photograph.

Dimensions can also be added.
Because of the density of the
photographic image, pencil marks
on the darker portions are not
readily visible, so notes must
be placed on the perimeter of
the sheet.

The drafting film standard size
is 8-1/2" x 11''; it's possible
to build up large 1/4" scale
elevations just by carefully
taping the film sheets together.
Considerable accuracy of regis-
ter of adjacent sheets can be
obtained by overlapping the
images to obtain the register
and cutting both sheets at the
same time. Missing elements
can be drawn by superimposing
missing parts on a photographic
image which is a '"Wash Off
Autopositive'' made by a blue
print company. This emulsion
has the quality of being able to
be erased with the application
of water, so selected portions
of the photographic image can be
removed and replaced by line
drawing.



RECTIFIED PHOTOGRAPHY: WHAT IS IT?

r Camera optics allow a flat

' plane, such as a building ele-
vation, to be reproduced with-
out distortion provided that

the camera film plane is exact-
ly parallel to the building ele-
vation both horizontally and
vertically, and that any distor-
tions at the lens perimeter are
not included in the picture.

Rectified Photography uses one
plane of a one point perspec-
tive as in Fiqure 1.

RECTIFIED PHOTOGRAPHY of build-
ings is a technique to produce
photographs of a building ele-
vation (plane) at an exact pre-
determined size (scale).

The method to be described
produces a negative from

3/8"=1'-0" down to 1/32"= ' et | '
1'-0" scale, but it could
just as easily produce Il M“

1"=10' or a 1'"=50'. With — o
a negative at 1/16"=1'-0Q"

scale, a final print at

1/4"'=1'-0" scale is simply ?
the result of 4 times enlarge- Figure 1
ment. Deviation from parallel in the
film plane introduces perspec-
tive to two vanishing points,
In order to achieve precise re- and therefore the resulting
sults the set up procedure must picture is not to a uniform
be done quite carefully. scale. Photos normally are
2 point perspective as in
Figure 2.

viL—

Figure 2
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THEORY

LENS

Figure 3

Negative Image size (I) is de-
pendent upon how far (A) the
camera is away from the Object
(G). It is possible to calcu-
late with a Ratio and Proportion
Formula the required Object Dis-
tance (A) that will produce a
given image Size (I) with the
following Formula:

>

Image size

focal length of lens
object size

object distance

> O M e
Wuan

To produce an image size in
relation to the object size, in
the ratio of 1 to 100, use the
following procedures: Assume
an object of 100 inches in
width. An image size of 1' is
desired. A lens with a focal
length of 5 inches is avail-
able. How far must the camera
be from the object?

(1) 1=6
F A

(2) 1" = 100"
Sll A

(3) A = 500"

(4) A = b41'-8"

If space restrictions require
camera to be closer than 41'-8"
to the object it would be neces-
sary to use a lens of shorter
focal lenath. A lens of 3.5 inch
focal length would produce the
following object distance (A).

(1) 1=8
F A
(2) 1" = 100"
3.5H A
(3) A= 350"
(L) A = 29'-2"



SAMPLE PROBLEM

CALCULATIONS

PRELIMINARY CONSIDERATION: It
is essential to use a view
camera that has the ability to
be precisely leveled, and a
ground glass large enough to

make measurements. All the
work in this paper was done
with a 4' x 5" camera. Use

an elevator tripod. Lenses of
considerable wide angle, are
available for the 4' x 5"
format, allowing the photogra-
pher to set up the camera close
enough to the building to avoid
interference from trees and
other site objects.

4#0

20'-5 3/4"

Example. Prepare a rectified
photograph of the Kent House, a
building 36' wide and 22'-0"
high at eave. Lens is 65 mill-
imeter. Sixty-five millimeters
equals 2.56". Therefore

focal length F = 2,56", 36
feet at 1/8' scale is 4-1/2"

and 22 feet is 2-3/4'". The
negative is 4''x5" so 1/8" scale
is the maximum size scale which
can be used. Four scale control
targets are attached to the
structure 20 feet apart horizon-
tally (A,Ay) and 10 feet apart
vertical%y (AjA3). See Figure
6. Image size (at 1/8" scale)
of targets spaced 20 feet apart
is 2-1/2". Therefore I = 2-1/2",
As we will focus on the targets,
the Object size will be 20'-0".
20' = 240" therefore G = 240",

Calculation: Formula now reads

veL

M I=6
F A
(2) 2.5" = 240"
2.56" A
(3) A = 240 x 2.56
2.5
(4) A = 245,76
(5) A = 20'-5 3/4"
o
L
Figure 4



CAMERA LOCATION

VCL

CL AC

AH BH

CAMERA LOCATION. Find the exact
center of the building Vertical

Center Line (VCL) by measurement.

Next from equal distance points
either side of the vertical
center line (VCL), swing two
equal arcs (Arc 1, Arc 2) about
50% longer than the distance
from each side of the center.
Connecting the point where the
arcs intersect and the center of
the building will give a line
perpendicular to the building
(CL/VCL). See Figure 4

Figure 5

At any point (TL) on line CL/
VCL) set up an engineering tran-
sit so as to extend the perpen-
dicular line. Measure from the
building 20'-5 3/4'" and there
set camera (CL), taking care that
the lens center line is over the
20'5 3/4'" mark. As the building
is 22 feet to the eave line, we
would get a better picture by
erecting a scaffold so that the
camera would be exactly at the
mid point of the elevation (BC)
(Figure 5 & 6). However, it is
not practical to erect a 6 foot
scaffold. Camera height select-
ed is above the horizontal tar-
get line (A2A4). Set camera
height with a surveying instru-
ment so that the set up can be
duplicated later if necessary.

10



SAMPLE PROBLEM:

TARGETS

TARGET SET-UP. In order to get
precise results, every effort
must be made to make sure that
the camera is exactly parallel
to the building elevation. To
achieve this result a method
developed by the CANADIAN
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEYELOPMENT in
Ottawa is used.

Set five targets with the transit
in place at (TL). Set the corner
targets 20' apart horizontally
and 10' apart vertically. With
the transit, line up the bottom
targets (AjAL), at an exact
elevation which will be a

bench mark to measure heights,
and then very carefully set two
targets (A]Aj) 10" directly
above, checking vertical
alignment with the transit or

a plumb bob. Set target Ag on
VCL. See figyure 6

Target placement can be compli-
cated by arrangement of archi-
tectural elements. On numerous
occasions rectified photography
routine can be frustrated by
trying to figure out target
placement.

It is recommended that set-up
records be kept in a matter
similar to that used by a sur-
veyor. An Engineer's Cross
Section Book similar to Dietzgen
#389F is convenient and durable
for outside use.

The lower targets can act as a
local bench mark (M) and can

be further identified in the
photoagranh by marking a connect-
fng line with a chalk line. Do
not use standard light blue con-
struction chalk. |t does not
show well in black and white
photography. A B1t6% €nalk is
good for light surfaces while

a white chalk is best on dark
surfaces.

1

The exact intersection of the
target lines such as line (A2 AY)
and line (A, A;) can be marked
with stainless steel surveyors
tacks such as K&E #83 0117, a
rust resisting tack with an in-
dented head. This can perman-
antly identify the bench mark as
well as the target locations in
case they are needed later. A
practical problem is attaching
the targets to the wall. 3M
drafting tape or transparent
scotch tape is not the answer;
nothing is more frustratina than
to be trying to line up the tar-
gets on the ground glass and see
them blow away in the wind.
Friable dust and accumulation of
grime on the surfaces of old
buildings is not for normal
tapes. Try super sticky or fi-
ber glass reinforced types.

Target locations BIl, B2, B3, and
B4 were an attempt at greater
accuracy by having target loca-
tions further apart and more
centrally located on the struc-
ture. A 35' horizontal spacing
was selected instead of the orig-
inal 20', and the target pattern
was moved up several feet to be
more centrally located on the
building. This turned out to be
unworkable. A 35' spacing has a
multiple of 5' rather than the
multiple of 10' so the targets
could not be rectified on the
ground glass (previously gridded
as shown on Figure 8). Spacing
requires a certain amount of inge-
nuity. It is necessary that the
targets be exactly on the same
plane. Window trim and corner
trim are too far in front of

the rectified plane to be able
to produce a reliable and par-
allel photograph.



VCL

B1My :$B3
Al __ABN A3}y
M A2} - [0 A4r\_
- [ |l

VCL

Figure 6
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CAMERA RECTIFYING

Insert in the view camera a
ground glass which has been
ruled in 5/8' squares. See
Figure 8, page 27. Adjust the
camera for tilt, elevation and
parallelism until at least 3 of
the targets are exactly at the
ground glass intersections.

With luck,all four targets will
coincide with line intersections.
If three targets achieve inter-
section, the camera is exactly
perpendicular to the wall and
exactly parallel both vertical
and horizontal. The missing
target has been either incorrec-
tly set or that portion of the
wall is out of plumb. However,
recheck target locations.

The illustrations show possible
problems encountered in lining
up targets on the ground glass
grid. For convenience, targets
shown on the bottom of ground
glass were lined up first, to
correct lens height. Keep in
mind that what shows on the
ground glass is reversed both
up and down and left to right.
The three targets indicate the
top row of targets.

FIGURE 7A indicates the camera
lens is too close to object.

In moving lens away from ob-
ject, targets will move in a
diagonal direction. After the
first trial, the lower line of
targets must be again raised by
raising the lens. The procedure
will be a combination of moving
the lens away from the object
and raising the lens or lower-
ing tripod.

FIGURE 7B lens position is too
far away from the target. Move
camera lens closer to object
and lower lens or raise the
tripod.

13

FIGURE 7C camera is not level
parallel to the axis of film
plane. Tilt the camera in a
clockwise position or revolve
camera back which will do the
same thing, but is probably not
as satisfactory a procedure.

FIGURE 7D camera is not paral-
el to the wall plane. Rotate
the camera around the tripod

axis in a clockwise direction.

FIGURE 7E the film plane is
rectified. It's not your fault
that the wall has a bulge in it
in the lower right hand corner.
Target could be out of line.

FIGURE 7F camera tilted with
the lens down. Check the cam-
era position with a level and
start over again.

FIGURE 7G A1l OK.

Wwhen targets do not line up
with the ground glass grid (be-
cause space conditions do not
allow the camera to be set up
at the distance arrived at by
the distance formula) another
scale can be used or measure-
ments can be made on the ground
glass with dividers, trans-
ferring that measurement to,
say, an engineers scale. Using
this procedure, rectification
will have to be checked very
carefully in the darkroom.

When using the deviders be
careful not to scratch the ink
lines from ground glass.

Very large images can be photo-
graphed with a scale included
in the photograph and then rec-
tified in the darkroom.



CAMERA TOO CLOSE 7-A

—7-B CAMERA TOO FAR

CAMERA NOT LEVEL 7 -C

ALL OK 7-G

Figure 7
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LARGE MASONRY BUILDING: CASE HISTORY

an adjacent building. Camera
leveled with a 6" carpenter's
level.

PURPOSE OF PHOTOGRAPHS: To
prepare a preliminary report
itemizing the amount of exte-
rior restoration work necessary
in order to arrive at a sche-
matic budget.

Photos were used to record re-
sults of field investigation.
|tems examined: structural
failure; location of defects;
extent of later additions;

brick bonding of later addi-
tions; catalogue of materials
used; location of undesirable
plant growth. Estimated quanti-
ties of material were obtalned

Source: Medina County Court- as a result of a ''take of f'' made
house from the 1/4'" scale print. Typ-
Place:  Medina, Ohio ical information notes of build-
Date: March 1973 ing conditions are shown under
Time: Afternoon Field Observations on the next
Weather: Overcast page.
Camera: 4'x5'" view
Lens: 65 millimeter
Camera Elevation: + 12!
Negative Scale: 1/16"=1"% COMMENTS: As only the brick
not recti- surface could be rectified, the
fied. remainder of the building in
Print Scale: 1/4'"=1"-0" the photograph was useful only
Object Size: 50'-0" x for information and recording
L4o'-0'" of field observations. Al-
Image Size: 2-3/8" x 2" though the tower showed clearly
Object Distance: 41'-0" in the photographs, it was so

far beyond the rectified plane
that no attempt was made in
this photograph to approximate

TARGET LOCATION: 2 targets quantities or dimensions.

were placed on the building

wall about 5' above the ground.

Distance apart,20'.

CAMERA LEVELING: Eecause of
close quarters, it was necessary
to set camera up on a high

cheek wall at entrance steps of
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