BERNIER POLAROID VECTOGRAPHS

A sample of white crystalline deposit was analyzed by pyrolysis gas chromatography
mass spectroscopy (GCMS) at Harvard Art Museum’s Straus Center for Conservation
and Technical Studies. Senior Conservation Scientist Narayan Khandekar indicated that
the accretions were phthalate plasticizers that had migrated to the surface but could not
freely evaporate because of the polyester sleeve. As with cellulose acetate negatives,
removal of plasticizers results in embrittlement

and shrinking of the plastic support.

Adhesion problems. In some Vectographs, the
aluminum paint used on the back of reflectance
prints is poorly adhered, causing blisters and
flaking. In other cases, particularly with color
Vectographs, the polyvinyl alcohol layers have
delaminated from the acetate core. (See figure
7.) In discussions with contemporary
Vectograph makers, layer delamination is
occasionally seen immediately during
processing, indicating an original flaw with the
material. Less frequently, delamination occurs
as the acetate or acetate/butyrate core shrinks.

Image and polyvinyl alcohol deterioration. Figure 7. Delamination of polyvinyl
Image deterioration is difficult to classify alcohol layers in color Vectograph.
because flaws in the original processing can Polaroid Corporation Records, Baker Library.
mimic image fading or staining. Since many of the Vectographs in the Polaroid
Corporation Records represent the early development of the process, it is unclear if the
samples were retained because they were flawed and hence were instructive to the
manufacturer. While iodine formulations and other modifications were designed for
warmer or cooler toned images, it is unlikely that two tones in the same Vectograph
would have been created intentionally because both sides would have been inked at once
with the same batch of solution. When one image of a Vectograph is warmer than the
other, it is possibly due to some failure (or absence) of coating on one side to protect the
polyvinyl alcohol from oxidation. Local spots or stains may be the result of deterioration
or may be processing flaws. For example, Vectograph makers report that a trapped air
bubble during printing will result in an area with no
image while a piece of dust or debris will result in a
dark spot.

Some Vectographs in the collection exhibited a
feathering or ghosting around the image,
accompanied by fine cracks. (See figure 8.) This
may be a precursor to a total dissolution of the
image layer into a brown and white mass, as

Figure 8. Magnified detail of image Vectographs. with both type§ of dete?rioratior} were

deterioration. U.S. NavyTraining Kit. often found in Flpse prhox1m1ty, particularly in the

Polaroid Corporation Records, Baker Library.  U.S. Navy Training Kit booklets. (See figure 9.)
There were several copies of specific Training Kits
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and severe deterioration was noted on exactly the same Vectographs in each of the
booklets, indicating that particular prints were made in a batch and all suffered from the
same improper processing or inherent material flaw. Often, completely deteriorated
Vectographs were in the same display pocket, back-to-back with one in very good
condition.

igure9 Left: ectograph in very good condition. |ht Catastrophically deteriorated Vectograph
in same booklet as one on the left. U.S. Navy Training Kit. Polaroid Corporation Records, Baker Library.

Very infrequently, a series of diagonal, parallel hash marks can be seen in the polyvinyl
alcohol layer. The hash marks are clear in color and sometimes intersect at a 90° angle.
They appear to be following the direction of polarization. Observations from workers at
Stereo Optical indicate that the lines appear immediately when a Vectograph has been
left too long in the so-called fixer solution of hot boric acid. No research on the
mechanism of Vectograph image deterioration has been found.

Preservation Plan: Rehousing and Cold Storage

The deterioration of the Vectographs cannot be reversed. However, as with other
photographic materials, the rate of deterioration can be slowed down through storage at
low temperatures. Cold or frozen (less than 32°F) storage requires some caution. Plastics
are often brittle at low temperatures and pressure-sensitive tapes can fail. Additionally,
strict acclimation protocols must be followed when removing items from cold storage
before they can be handled by staff or researchers. The collection was packed into a 74
cubic foot, So-Low lab and pharmacy freezer, set for 0°F. It was necessary to purchase
additional shelves to accommodate the most efficient packing of the freezer.

Commercial freezers can have high and fluctuating relative humidity, therefore proper
packaging is crucial. Packaging of the Vectograph material in the Polaroid Corporation
Records first involved acclimatization of the rehoused collection in the Baker Library
Collections climate controlled stacks (60°F, 35%RH). Boxes were then double-wrapped
in 0.004” thick polyethylene (LDPE film) because many boxes were odd sizes and did
not fit into heavy-duty zip bags. The polyethylene used has an operating range specified
to be -60 to 150°F. The polypropylene carton-sealing tape (3M #375) was selected for its
ability to withstand freezing temperatures up to -30°F if applied at temperatures between
55 and 120°F.
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Cobalt salt-based RH indicator cards are not calibrated to work in

freezing temperatures. Therefore, acting on advice from 7oRH
. Read top of blue

conservator Constance McCabe, cover sheets were fabricated and between blue & pink
affixed on the cards showing the proper scales for reading at both at correct temperature
room temperature and at 0°F. (See figure 10.) For each box, two 7508 0°F
RH indicator cards were placed in visible locations under the 10
plastic for easy monitoring by library staff. One card was placed
just below the outer layer of plastic. If the outer plastic becomes 20 X
compromised, the first card will reflect the change in humidity. 30
Library staff are then instructed to look at the second RH indicator
card to see if the inner layer of plastic wrap continued to protect 40 10
the contents of the box in spite of the breach to the outer layer. 30 20
Library staff will continue to monitor the cards on a regular basis
and acclimate and re-wrap boxes when necessary. 60 30

70 40
Due to the complications cold storage can bring to item retrieval,
the finding aid for the Vectographs was made to be sufficiently 80 >0
detailed without item-level processing. Two boxes were assembled 90 60
to contain a representative sample of Vectograph processes, types
and products. Although still stored in frozen storage, the boxes are 100 70

intended to serve the research needs of all but the most specialized Read here
researchers and limit the number of boxes that must be retrieved for freezer
from the freezer. For the most part, the other boxes were packed
predominately by size in order to maximize the most efficient
use of space within the freezer.

Figure 10. Temperature
conversion template for
RH indicator card.

As with all photographic materials, high quality, lignin-free

storage materials were specified. Buffered paper enclosures and boxes were used for
rehousing. Where possible, enclosures that have passed the Photographic Activity Test
(PAT) were used. The PAT is designed to ensure that the enclosures will not cause fading
or staining of photographic materials over time. However, some sizes or types of
enclosures were not available with the PAT designation. In those cases, high quality
buffered material that would be suitable for use with paper-based collections were used.

Some Vectographs and associated material were kept in their original enclosures because
the enclosures had significant inscriptions identifying the item, date, creator, and
signature of the creator as well as signature of a witness, making the enclosure a
document in its own right. Other original enclosures, such as office file folders, were also
retained if the enclosure was in good condition and could physically support the
photographs. The acidic nature of the original enclosures was less of a concern because it
was clear that the collection would be stored in frozen storage. The primary concerns
were that the items were physically protected and that each Vectograph had its own
enclosure. These concerns were balanced against the need to keep the collection from
expanding too much so that it could fit in the freezer. Some techniques for achieving
these goals were as follows:
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*  When possible, items were housed with items of like size in order to minimize the
size box needed. Groups of items that were clearly meant to be part of a set were
kept together, with the largest applicable size enclosure predominating. For the
most part, the order of original material did not need to be maintained. The
archivist maintained documentation that could intellectually reconstruct the
original box contents.

* Vertical storage was used for most items less than 8-1/2 x 11 inches.

*  Only Vectographs were given individual enclosures. Other material was
organized into folders, with interleaving or paper-weight subfolders as necessary.

* Since most Vectographs measured 6 x 9 inches, standard archival enclosures were
not available. In order to save room in the freezer, 8x10 archival sleeves were
trimmed to make paper “L-sleeves” measuring 6x10 inches. Custom clamshell
boxes — called Microclimates™ boxes from Custom Manufacturing Incorporated
(CMI) — were then made to accommodate these groups of Vectographs.

* Original enclosures were photocopied and discarded when the inscriptions were
deemed to have informational value but not inherent value, like those signed and
witnessed.

* A small number of Vectographs were warped so they nested together. To save
space these were kept together without individual enclosures.

* Custom spacers or frames made of archival corrugated board were made to
protect curled or warped items.

In order to rehouse over 12,000 items, two technicians worked a combined total of 152
hours, spread out over six months. Planning for cold storage and the manuscript
librarian’s work on refining the intellectual control spanned an additional six months,
with packaging for the freezer taking three additional days.

Conclusion

Vectographs are images that rely on the properties of polarized light to create a three-
dimensional effect. The Vectograph material in the Polaroid Corporation Records at
Harvard Business School’s Baker Library has the potential to be a valuable resource for
researchers. Not only are Vectographs unique in the history of photography, the
development and marketing of this innovative product sheds light on the Polaroid
Corporation’s internal workings, wartime contributions, relationship with the motion
picture industry and more.

Unfortunately, the Vectographs are made with inherently unstable materials, requiring
close attention to their long term storage. The polyvinyl alcohol layers and cellulose
acetate or cellulose acetate/butyrate core can be vulnerable to deterioration, such as loss
of plasticizer, particularly when kept in an enclosed environment like plastic sleeves. The
deterioration of Vectographs cannot be reversed but can be slowed through storage in a
cool, dry environment with proper housing materials.

Brenda Bernier
Paul M. and Harriet L. Weissman Senior Photograph Conservator
Weissman Preservation Center, Harvard University Library
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