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Research Notes 
for Big Jim Slade’s Refit Plans 

The set of plans presented here are the result of eight years 
of research. The goal was is to present a representation fit 
for modelers of the Refit Enterprise as it appeared in the 
first two Star Trek movies. The scope of this project was to 
document the physical structure of the Refit Enterprise. No 
effort was made to document painting and markings. Mod-
elers have been frustrated by the lack of accurate refer-
ences. That amount of inaccurate information that is pub-
lished as official is particularly troubling. 

The Enterprise on film is a composite of various models. 
These include a 100" model; a 20" model that was used for 
long shots; models of smaller areas used for close up shots 
(e.g., the Vulcan Shuttle and travel pod docking sequences); 
a detailed neck built for the second movie; a model built 
from an off-the-self kit used for long shots; and a computer 
model used in the Director’s Cut. These various models are 
often incompatible with each other. The models even 
changed among the various movies. I used the 100" model 
as the baseline and made artistic deviations from that. 

Another issue is defects and inconsistencies in the origi-
nal models. The physical models were handmade works of 
art. The model was built before the days of widespread CNC 
machines and 3D stereo lithography printing. Reference 
photographs show imperfections that are the inevitable re-
sult of hand construction. Parts appear in multiple places 
often have variations. These plans attempt to smooth out as 
many of these issues as possible. 

It is unlikely that there were ever any building blueprints 
for the 100" model. Pictures of the model under construction 
suggest that much of it was designed and redesigned on the 
fly. It is likely that there were structural designs that were 
used to build the frame and set out the basic shape. Howev-
er, I have not seen such blueprints. 

The principle difficulty was finding references. At the 
start of the project very few quality photographs of the 100" 
model were available. Printed plans of the Enterprise were 
largely inaccurate. The lack of good references caused this 
project to proceed very slowly until 2006. That year, Chris-
ties auctioned the 100" model. This resulted in a flood of 
reference photographs becoming available, making it possi-
ble to finish this project. 

The starting point for these plans was dimensions pub-
lished on the Internet for the overall length, saucer diame-
ter, warp engine length, warp engine diameter, engineering 
hull length, and window size. From there, I worked off of 
photographs. I looked at every plan I could get my hands on. 
Photographic analysis suggested that English measure-

ments used on the model, giving additional clues to sizes. 
The drawing tool changed fairly early on. I started the 

plans in Illustrator. As I looked at other plans that were 
available, I found that major problem was 2D/3D incon-
sistency. I realized that the only way to get the level of ac-
curacy I wanted was to do the plans in 3D. Switching to 
Turbocad allowed me to ensure all the views were consistent 
and that the plans would represent an actual 3D object. 

The first area I addressed was the engineering hull. The 
lengthwise grid lines had given many plans fits. Photo-
graphic analysis shows that these grid lines radiated from 
lines that were above and below the central axis of the hull. 
Many plans tried to make the grid lines radiate from the 
hull’s axis. Such plans would have to take extreme measure 
to make the lines end up at somewhat correctly, such as 
making the aft end of the hull overly narrow. 

The engineering hull provides a good reference point for 
comparing plans to the 100" studio model. The 100" model 
unquestionably has a triangular grid pattern near the 
hangar.  

 
Many plans show a four sided, State of Nevada grid pattern 
in this location.  
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The Nevada pattern occurs in the official refit blueprints. 
This incorrect grid pattern appears in many plans and even 
the computer model used for the Director’s Cut of the first 
movie. 

The 100" model was built on an aluminum frame. The fol-
lowing image shows a recreation of this frame based upon 
the limited information available. The diameter central tube 
was much smaller than that of the engineering hull but was 
large enough to bisect the arboretum. This is probably why 
shots showing the interior of the arboretum are viewed from 
below, rather than straight into the windows. 

 
 The central tube contained front back, left, right, and 

bottom mounting points that were accessible through re-
movable panels in the hull. The removable panels started at 
the grid line running above and below the gap between the 
second and third arboretum windows. The right and bottom 
mounts appear to have been the most frequently used while 
the front and back mounts were rarely used. 

The removable panels were in bad shape by the time of 
the Christy’s auction. The right panel appears to have been 
replaced at some point. The others may have been as well. 
Older pictures show this panel having two windows along 

the lower edge in the corners. Later photographs show only 
one window at the aft edge. 

Most movie science fiction models of the Refit era were 
model kit parts glued to plywood frames. Note the contrast 
between the Star Trek models and the Star War models. 
That said, there are three busy areas of glued on details on 
the Refit. One of these is the panels at the sides of the 
hangar doors (the torpedo tubes and four openings below 
the saucer are the others). By the time of the Christy’s auc-
tion, the busy detail near the hangar had been eroded. The 
plans try to be faithful to the original here but there is some 
artistic license. I imagine that most model builders would 
stick to the opening shape and position of the lights but 
would ad lib most of the details. 

There are three spherical details around the nose of the 
engineering hull. Some sources assert these came from Jap-
anese sci-fi figure kits. These details were lost at some 
point. Many reference photographs show them missing. In 
the fourth movie, these details have a different shape, but 
they are not clearly visible. Some sources state cockpits 
from Millennium Falcon model kits replaced the missing 
details. Either the originals or similar replacements were 
found for the fifth movie. 

The area behind this detail gives is another location for 
comparing the accuracy of plans. On the 100" model the 
structure enclosing these details has a gentle, widening 
curve aft. Many plans show a significant widening here. 

Early photographs show a number of pillow details on the 
engineering hull. These details are visible in the films. The-
se appear to have been small square pieces of plastic glued 
to the hull to create texture. Pictures of the same area taken 
at different various times show these details in different 
positions. I have made the artistic decision not to include 
these details in these plans because they contribute little 
and their varying position made accurate positioning impos-
sible.   

In the fourth movie the model became a new ship. Addi-
tional grid lines were added to the fantail and lower engi-
neering hull. The engineering hull was also painted with 
details resembling those on the T.V. show. 

Torpedo Tubes 
The torpedo tubes are one of the areas of busy work on the 
100" model. I have taken some artistic liberties to clean up 
this area. The torpedo area was extensively reworked before 
the first movie. Pictures taken during model construction 
show a much simpler structure here. Close up photographs 
of this area show a lack of crispness resulting from this re-
working. I have reworked the body surrounding the torpedo 
tubes as I imagine they would have been constructed if they 
had been designed for the final torpedo tube configuration. I 
have also cleaned up the details rather than slavishly fol-
lowing the details glued in place on the 100" model. 
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Neck 
The vent at the rear of the neck exists in several variations. 
The 100" model had a vent with no visible detail. A larger 
scale model of the neck and upper forward engineering hull 
was built for the second movie. This model is much more 
detailed than the 100". These plans take the vent from the 
enlargement. I made this artistic decision because of the 
lack of detail 100" model here. 

This area was reworked for the fourth movie. The vent 
opening was reduced in size. A new vent structure was cre-
ated having more detail. 

Saucer 
The saucer is reported to have been vacuformed against a 
plaster mold  

One artistic adjustment the plans take with the saucer is 
in the impulse grills. The grills on the model had been de-
stroyed by the time of the Christy’s auction. Earlier photo-
graphs show that the left and right grills were not mirror 
images of each other. The also show a widening of the grills 
that create a Nevada shaped opening. I have made the ar-
tistic adjustment of making the grills uniform and the same 
left and right.  

The lower saucer is another area that was extensively 
modified when the 100" model was built. It originally was a 
simple dome, similar to that of the T.V. series. Before the 
first movie this was replaced with the larger dome with four 
openings. The openings are the last area of busy work on 
the model. The plans show a close, although simplified, rep-
resentation of this area. 

The saucer is ringed by three sets of grid lines. These 
lines appear to be machined into the plastic. Originally, the 
grid lines went completely around the saucer. The grids 
were filled in around the impulse engine. 

There is a group of eight large windows at the right rear 
of the saucer. Photographs show that this location’s win-
dows originally matched those on the right side. These win-
dows were apparently changed to accommodate the recrea-
tion deck scene. However, the recreation deck could as 
shown in the first movie could not possibly fit in that loca-
tion. 

Bridge 
The bridge structure changed substantially between the 
initial build of the 100" model and filming. Originally, the 
lower bridge had a teardrop shape similar to that shown in 
the T.V. series. This appears to have had an elaborate 
lounge area modeled at the aft windows. 

The original bridge was domed in front with a rectangu-
lar, matchbox like after part. This had a docking port cen-
tered in the rear, as with the final bridge design.  

The final lower bridge had darkened windows like sun-
glasses. I not have found any clear photographs showing the 
interior. A sofa is visible facing aft in some photographs 

Screen captures appear to show a wall with an opening at 
the left side behind the windows. 

The basic bridge appears to have been cast out of fiber-
glass. Details on the top and side would have been added to 
this base. The grid lines look like part of the casting but the 
openings at the rear and alongside the dome would have 
been cut afterwards. 

There are raised details on either side of the bridge hatch 
with a semicircle light opening. The raised details conceal 
removable panels to access the lights. 

Warp Engines 
The bodies of the warp engines are cylinders. They may 
have been made out of plastic tubes. It appears that the 
lowest segment of the warp engine was built as part of the 
pylon. The warp engine slipped down the pylon support 
from and over this lower segment. 

Scale 
The 100" model is reported to be 1:120 scale. This would 
make a full sized ship 1,000'. For perspective, the arbore-
tum windows would be about 6'-9" high; lounge windows 
height is about 8'; the docking ports have a diameter about 
7'-6"; and circular windows are about 15" across. 

Lighting 
The movies give the impression the model is self-
illuminated. In reality the model was externally lit. There is 
no way for the lights on the bridge to illuminate the saucer 
because the top of the lower bridge blocks the light. 

Painting 
Painting and markings are outside the scope of this project. 
The 100" model was white with blue green at the top front 
of the engineering hull. The panels were subdivided using 
paint. The white areas were covered with pearlescent lac-
quers in red, green, blue, and gold.  These colors were not 
visible in a direct view but could be seen at an angle. Paul 
Olsen, its original painter has material on his web site, 
http://www.olsenart.com. 

Interiors 
There are no interiors in these plans. The model contains a 
few interiors for rending but these often deviate significant-
ly from what is seen in the movies. The film version of the 
ship’s interiors only fit in a TARDIS. There is no way, no 
how that the recreation deck fits in the saucer. Its windows 
work out to be 2-1/2' tall from the model. In the interior 
shots they are about twice that. In addition the undercut on 
the bottom of the saucer would extend into the set. Because 
it is impossible to create accurate interior plans so I would 
never attempt to do so. 
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References Consulted 
The main source for this plan is well over 1,000 photographs 
and screen captures collected from various sources. A num-
ber of printed plans were consulted. These include: 
• Mr. Scott’s Guide to the Enterprise, by Shane Johnson  
• Designs for the original model from Richard Taylor and 

Andrew Probert 
• Photo analyses posted to on line forums from various 

sources. 
• The Polar Lights 1:350 kit. 
Plans: 
• The official blueprints by David Kimble (2D) 
• Gary Kerr on the Cult TV Man web site (2D) with more 

detailed versions on other web sites. 
• Images from the Director’s Cut 3D model 
• Agatha Chamberlain from the Cult TV Man web site 

(2D) 
• Oyl Pslyk (2D) 
• 3D Model by Fesarius 
• Gerard Gillian (2D) 
• Strategic Design (2D) 
The official blueprints appear to be the common ancestor for 
all of the other plans (particularly in the saucer profile). By 
far, the most accurate of these plans was the one by Gary 
Kerr (In a few cases, where I opted to take artistic liberties 
with busywork detail, the Kerr plan replicates details on the 
model more precisely). There is little point in going through 
individual critiques for each of these plans. However, all the 
existing plans contained inaccuracies. Widespread problems 
encountered included: 
• View inconsistencies—a major problem in all but the 

3D models 
• Grid lines (e.g., missing lines, engineering hull lines) 
• Soft detail  
No combination of these sources provided the information 
needed to create a 3D model. The hope here is to provide all 
the information one would need to build an even better 
model. 

The Model 
The plans are generated from a 3D solid model. This en-
sures that the views are all consistent. Unfortunately the 
process is much more complicated that working with 2D 
plans. Where in 2D you can just move lines, in 3D a change 
to any line requires creating new solid. In some cases a 
small line change can require days of work. The scale of the 
3D model is an order magnitude larger than that of a 2D 
plan. The model is so large that it has to be divided into 
about 20 separate source files. 

The starting point in the model is basic shapes, such as 
spheres and rectangular blocks. The warp engine is com-
posed of about different shapes. These shapes are added, 
subtracted, and milled to create parts. These basic parts 
form the bodies and details, such as grills. In the warp en-

gine about 70 shapes become over 20 parts.  
The parts come together to form about 16 major assem-

blies. An assembly is something like the saucer or bridge. 
The plans are generated from these assemblies. 

One of the problems in solid modeling is that there is 
great sensitivity to how the parts are constructed. One ex-
ample is order sensitivity. Adding A+B+C+D may not pro-
duce a working part where adding B+D+C+A will. You have 
to find the right sequences to make everything work.  

One of the ongoing tasks is part cleanup. By this, I mean 
changes that affect the building of the model but do not af-
fect the appearance of the model. Often these changes take 
advantage of new CAD features that were not available 
when this project started. 

The computer model is a continuous work in progress. In 
addition to cleanup, I make changes whenever I see some-
thing that looks incorrect from photo references. To gener-
ate the plans, I have to set a cutoff point where work in pro-
gress gets cut out.  

Changes in Version 2 
My intention in the first version was to create pretty pic-
tures. I did a lot of cleanup to the computer generated plans 
eliminating many lines that would be of use only to tech-
nical users. However, the biggest request was for more 
technical detail. 

Version 2 was expanded from eight sheets to sixteen 
sheets. In addition, measurements were included to over-
come translation errors. 

The visible changes included: 
• Changing the hangar door from an ellipse to a circle. 
• Switched from Bezier curves to splines in the pylons 

give a fuller shape. 
• Removed all remaining pillow details. 
• Many small changes. 
The full details are listed on Sheet 17.  

Changes in Version 3 
 The big change in Version 3 is the warp engines are com-
pletely new. The detail changes that were required to match 
photo references were causing so many chain reactions that 
decided to start over from scratch; going all the way back to 
photo analysis.  The new warp engine is a bit shorter.  

Up to now I had assumed the warp engines were built 
around a tapered tube. I now believe that the aft, tapered 
end of the warp engine has a discontinuity with the cylin-
drical part that is hidden by the superstructure. In other 
words, the top of the tapered part at the end is much lower 
than the top of the cylindrical part. This causes the super-
structure to now be lower. 

The only other major visible change is that the lower 
bridge is more concave at the aft sides seen from the top. 
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The Plans 
The Model Builder’s Plans are in seventeen 36"x24" sheets: 
1. Right and Top 1/4 scale 
2. Left and Bottom 1/4 scale 
3. Front and Back 1/4 scale 
4. Bridge, full scale 
5. Lower Bridge, full scale 
6. Impulse Engine, full scale 
7. Saucer Side Views, full scale 
8. Saucer Top and Bottom, 1/2 scale; Profile 1/4 scale 
9. Sensor and Hangar Door, full scale 
10. Neck, full scale 
11. Torpedo Tubes, full scale 
12. Engineering Hull, 1/2 scale 
13. Nose sections, full scale 
14. Pylons, 1/2 scale 
15. Warp Engine, 1/2 scale 
16. Warp Engine Details, full scale 
17. Notes 
Please note: We do not participate in any Sci-Fi forums. 

 


