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CHAPTER 3

PAckING METHODOLOGIES

Gretchen Anderson
Conservator

INTRODUCTION

For over ten years I have been working with practical
ways to store and ship a wide range of artifacts and
natural history specimens. I managed a major stor-
age improvement project in our old facility funded by
the Institute of Museum and Library Services (IMLS)
as well the packing and crating of objects for many of
our touring exhibits. SMM touring exhibitions focus
on natural history and often move around the coun-
try for ten years or more with objects and specimens
thatare very fragile (e.g., taxidermy birds). The meth-
“ods used to pack a dozen raptor eggs or an antique teddy
bear could easﬂy be turned to moving the collections.

When it became a reality that the museum was going to move, the Conservation
Department began to apply what it had previously learned to safely moving and storing
our 1.75 million specimens and objects. We also drew from workshops I had attended
presented by the Canadian Conservation Institute (CCI) and the Society for the Preser-
vation of Natural History Collections (SPNHC).

The basic idea was to make things as simple as possible.
We initially planned a phased move, moving groups of objects
and installing them into the new collections storage facility with
as little handling as possible. While the schedule was dramati-
cally shortened early into the project, we were still able to achieve
a phased move by spreading out move days and by using SMM’s
offsite warehouse for interim storage of less sensitive materials.
We were able to reuse a fair amount of packing materials as
planned, thus reducing the amount we had to purchase and sub-
sequently dispose of. Since we knew we would have more time
on the front end of the move than the back end, we also wanted
to construct proper, permanent storage mounts and containers —@servatar Gretchen Andersn

(see page 18) thatwould not need to be replaced after the move, 1=#mb axtne s dmd
We were able to achieve this as well. BEYadIAL!

Major Challenges for this Move

There was little space to pack or stage collections in the old facility.

Collections were so overcrowded in cabinets that we anticipated they would take up five to ten times as
much space when packed to move (including packing materials).

Many dinosaurs had been constructed inside the building and would be a problem to get through doors
or into the freight elevator.

We had limited staff, time, and budget.

We would need huge amounts of packing materials.




SPECIAL NEEDS

We began planning packing by looking at ways we could systematize solutions into
virtual production lines. All ethnology that would fit was to be packed in the new Delta
drawers (which we had delivered to the old museum) so they were ready to install into
their waiting cabinets; our old Kewaunee drawers were to be used as often as it suited the
project as well (see Drawer into a Padded Tray on page 66). There were still many items
that required special attention. The “scary things” were objects that did not fit into any
manageable box or cart. Designated staff was devoted to these kind of problems.

Many specimens and ojects are large, awkward,
and/or fragile and presented special problems. What
do you do with a fully articulated, partially fossilized
Pleistocene bison, a specimen that cracked if you looked
atit cross-eyed? Since there was no way to take it
apart, we constructed a series of braces and lashes to
mitigate the vibrations. To do this, an entire cage was
constructed around it. The specimen survived with-
out damage. In
addition, special

- | condition reports
- weremade thatal- - : il
- lowed us to track P i -
the many cracks hildaprtahleanal tonmoealian.
that already ex-
isted in it.

What do you do with the plaster cast of a Thesce-
losaurus skeleton in a running pose, with one foot
(and only one foot) on the ground, when the plaster is
so brittle that each time it is jarred it cracks? A single
: Conservation Technician worked for over a week on

wes crefiul lvadanplael baeduthmiatm - this one. Using a combination of braces made out of

Ethafoam and twill tape lashing, this former engineer

was able to control the vibrations so there was no breakage during the move. It was

transported on one of the special 4’ x 8 carts describedon page 87. Not to mention the

full-scale, mounted Triceratopswith a skull that weighs a thousand pounds or the 15-foot
Mosasaurus made of fragile plaster and suspended 18 feet above the lobby floor.

On the other end of the weight scale, what do you do with a huge wicker basket that
barely fits on a pallet? This was an interesting problem, different from most in that the
object was large and awkward but very light, leaving the pallet too light even to get a
pallet jack under it with out major jarring. The problem was how to secure the basket
without damaging the fragile structure. This would have been an ideal situation for a
pallet with wheels, but by the time we encountered it we were short on time and out of
wheels. The Conservation Department came up with a terrific solution: we padded a
pallet with 1/4-inch Ethafoam and placed the basket on it, resting it on its rim, and
placed a strap of elastic banding around two edges of the pallet. Finally, we took a length
of muslin wider than the basket, threaded it through the banding and over the basket,
applied enough pressure to keep the basket from moving but not so much as to put pres-
sure on any single part of the basket, and tied it off near the strapping. In addition, some
metates were tied in the center of the pallet to add weight. The move went perfectly!
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CRITERIA FOR PACKING

The materials we used for packing were very di-
verse. Wherever possible and practical, we used ar-
chival packing materials, especially for permanent
storage mounts. For temporary shipping containers,
we used whatever would work in the most efficient
manner possible, even if it was not archival. We were
looking at a 10-block move and anticipating that col-
lections would not be kept in packing for more than
six months.

Price was a factor in purchasing materials. Lim-
iting the number of types of materials that we used in
packing and standardizing box sizes as much as pos-
sible, we were able to purchase in bulk, thus reducing
our cost.

Trmining Rster Another reason for limiting the types of materials
nesdiglgedpomatly nteroayron - we used was to make it easier on the volunteers who
were doing the actual work. A poster, shown at the
left, was made identifying the primary types of archival packing we were using. This
was posted in the packing room and available for reference during the entire process.

Criteria for choosing packing materials and methods were based on conservation
standards and budget. The primary goal was to get the collections from the old building
to the new facility without breaking anything.

Archival vs. nonarchival: We used archival materials whenever possible, but if the speci-
men was less sensitive to short-term contact with an acidic environment, the require-
mentwas eased. For example, nonarchival boxes were used and reused for collections as
needed as temporary shipping containers. Archival materials were used for all long-
term storage and containers or if the object was particularly sensitive.

Reuse: The original plan was to move in phases. We wanted to reuse as many materials
as possible for reasons of budget, storage, and disposal. Many shipping and storage
materials do not degrade and take up huge amounts of room either in a warehouse or a
landfill. Even with our compressed move schedule, we were able to reuse many card-
board boxes, pallets, and different kinds of padding, including the peanut pillows (see
Definitions, page 62).

Simplicity: Given the range of collections held by the museum and the range of skill
levels of the volunteers who worked on the move project, we needed to standardize and
simplify the materials and methods that we used as much as possible. In addition, we
had limited space to store bulk storage materials, so the fewer materials the better.

Fragility of the object or specimen type: The material that an object or specimen was
made of determined what kinds of packing materials could surround it and how much
packing there would be. For example, packing would be different for a bird (study skin or
taxidermy) than for a mammal (study skin or taxidermy). Feathers are generally more
fragile than fur and require a different style of packing.



Standard vs. customized packing: Whenever possible, standard-sized boxes and trays
were used. This allowed us to purchase in larger quantity and get a price break on both
both acid-free and acidic materials. When necessary, we built custom trays and boxes out
of coroplast or other sheet material. We also customized standard acid-free trays.

Once we determined the material needs of a collection and had chosen the packing
method, we wrote a protocol. The protocols were designed to describe the methods in a
clear manner that could be easily understood by volunteers and non-Conservation staff
members. The protocols were also designed to be flexible and adaptive so they could be
used across similar types of collections. We supervised the packing process to assess how
the protocols worked. This was facilitated by the fact that the Conservation Assistant
supervised the volunteers as part of her job and spent most of her time in the Packing
Room. The protocols were adapted and amended as necessary, based on the practical
experiences of packing.

Important Lessons

We learned some important things about keeping a collection safe during the move:

Keep things simple: By keeping both packing methods and materials simple, we were more
efficient and we saved money.

Know your staff (both paid and volunteer): It was important to know what they were
capable of doing. Make assignments that make sense. If someone is enthusiastic but has
poor manual dexterity skills, find something they can do and praise them for it! One of our
most dedicated volunteers was somewhat limited by his age but was very good at making
peanut pillows, telling jokes, and keeping up morale. Assign the jobs based on indiviual skills.

Keep things fun: The work is hard and frequently tedious. Volunteers will not keep coming
if they are not enjoying themselves. We varied projects and tried to schedule compatible
people together. The Packing Room staff played an important role in keeping the volunteers

happy.

Know when to let go of an idea: Prototypes often needed to be adjusted and adapted.
Sometimes things needed to be simplified. Let those changes happen and listen to your staff
and volunteers, as they are the ones doing the majority of the work. Allow others to run with
your ideas. Volunteers came up with some great variations on the original designs, and they
got the credit for it.

One of my favorite stories about this happened when a mentoring colleague from CCI was
visiting. A volunteer had developed a very successful variation for mounting starfish and I
had the pleasure of showing my colleague these mounts with the volunteer present. The
volunteer received the compliments directly from the person who had taught me to use the
materials.




DEFINITIONS

Aswith any large project, there needs to be a common set of terms used to describe or
explain what is to be done. This is like shorthand, so that when the work director says
that certain specimens are to be packed with snakesor in cavities, everyone knows what
that means.

ConTaINERS DEFINED

Containers are what the object or specimen is placed in to protect it from damage in
the move. We took a broad view of containers-they could be almost anything, from stan-
dard cardboard boxes (many sizes, archival, acidic) and old crates to storage drawers or
cabinets. Cabinets were put on wheels. Drawers and boxes were stacked on pallets,
shrink-wrapped, and banded to keep them from shifting. Some specimens were too large
and awkward to be put in a standard box so “open crating” methods were used (see photo
of spear box on page 65).

Examples: Smaller items such as shells; study skins; or lesser geology, invertebrate
paleontology, and archaeological specimens could be placed in a Kewaunee drawer, pad-
ded, then stacked on a pallet. Ceramics, which were too large for the drawers, were placed
in padded acidic boxes (acidic cartons were acceptable because they were for transfer
only, not long-term storage, and they were less expensive). Large items that did not fitin
boxes were placed on large wheeled carts (see Custom Carts on pages 86-87).

Paps, PiLLows, AND SEPARATORS DEFINED

The type of padding used in each case was chosen by application of the previously

described criteria. These materials provide buffering and anchoring against shifting as

well as separation to keep breakables from colliding, abrading, or in other ways becoming
damaged.

Peanut Pillows

These were indispensable. They fit all of the criteria-reusable, simple to make, and
flexible-and they can be form-fitted around most objects to keep them stable. To make

the pillows, we used two sizes of polyethylene garbage bags
and various sizes of zip locking plastic bags. The bag was par-
tially filled with styrofoam peanuts, then as much air as pos-
sible was squeezed out and the bag was tied shut (a variety of
methods were used: twist ties, tying the bag, or a cotton cord).
The pillow could be formed around an object with as many
pillows added as needed to stabilize it. The big advantage of
the peanut pillow was that the peanuts stayed in one place;
thatis, in the pillow. Also, objects that were nested into the
pillows could not settle to the bottom, and it was very easy to

remove the peanuts in the bags since static electricity was
not a factor. Thiswas a great job for volunteers, especially those who wanted to help but
did not have the dexterity to do more-complicated jobs.



Snakes

Two-inch cotton stockinet was cut to standardized lengths
and stuffed with polyester batting. The ends were knotted.
Snakes were used to stabilize and support objects. These
are very flexible and provide soft and even support.

Tyvek or Muslin Pillows/Layers

Another invaluable method we used to stabilize speci-
mens and objects in bulk was to sandwich sheets of polyester
batting between Tyvek and/or muslin. A layer of muslin or
Tyvek was laid on the drawer full of specimens. The next
layer was a sheet of polyester batting (thickness was deter-
mined by the amount of space needing to be filled). Alayer of
muslin was laid on top of the batting and the next drawer full
of items was set on top. We had originally planned to actu-
ally sew pillows but found that for a short-term, one-time-
only move, the layers were more than sufficient. All pieces
were cut according to the standard-size Kewaunee or Delta drawers we were using as
shipping containers.

Tyvek was used as the separator when the surface of the specimens or objects were
fragile or susceptible to abrasion. The top layer of muslin prevented the batting from
catching on the drawer above.

Liners and Separators

In general, these are materials used to line containers, separate objects/specimens
from each other, and provide some protection from movement. Materials could include
any of the foams (1/8” to 1” thickness, determined by what was needed by the object),
tissue, Tyvek, muslin, polyethelene sheeting, mylar, acid-free cardboard, or coroplast.
Cardboard separators were often placed between objects to prevent them from colliding.
Tissue was used to wrap an object to protect it from contact with its neighbor.

BRraces DEFINED

Braces were made from various materials deter-
mined by the needs of the object. For example, a large
wooden slit drum was braced with a wooden structure
and padded with Ethafoam and Tyvek. Smaller items
might have employed a brace made of foam. Braces
were used both asinternal and external mounts. These
help keep the objects stable. The photo at the right
shows Ethafoam used as support and bracing for a di-
nosaur.

Ethafoem Blocks
naelsletariel ot davimselaas. Teewreat tofitasabaean
thenwaged intoplace arlsearedwith 1/4-1ich Fdercandea .
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MOUNTING AND PACKING METHODS

HeLpruL HiNTS

To cover Ethafoam with Tyvek, cut slits in the Ethafoam into which you can
push the edges of the piece of Tyvek.

To create a ring for a ring mount, cut a piece of backer cord the right size to
support the base of the object and join its ends with hot glue to make a circle; glue to

cardboard base.

When using hot glue, use an applicator like a wooden craft stick, otherwise the
glue may melt the backer cord or Ethafoam.
If hot glue drops on your skin, let it cool before removing it and no skin will come

with it.

Boxes AND TRAYS
Padded Boxes

Shipping cartons
were often the pack-
ing boxes. To make
this transformation,
they were firstlined
with 1/4-inch or 1/2-
inch Ethafoam, de-
pending upon the fra-
gility of the item being
packed. The fragile
object was placed in
the box with its own
mountand/orpadding
and additional lining
was added to make it
stable.

Example: The ob-
ject to be packedisa
large ceramic vessel.
Itis placed on a ring
storage mount de-
signed to fit. The box
is prepared with 1/2-
inch plank Ethafoam
placed on the bottom
and the sides. The ce-
ramic on its mount is
placed in the box and
peanut pillows are
formed around it to
prevent the object
from shifting.

PADDED BOXES
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Pallets as Boxes or Trays

For transporting large objects or specimens that did not fit in to any standard car-
ton, pallets were adapted. The base was padded with Ethafoam, its thickness deter-
mined by the weight of the target object and how much vibration mitigation was re-
quired. If a mount was required it was constructed. The illustration below demon-
strates a specialized pallet for a Pleistocene bison skull. The pallet was custom-made to
hold a single skull and associated bone. The pallet is solid plywood with an Ethafoam
liner. The mount is made of carved Ethafoam blocks covered with Tyvek where the
rough foam comes in contact with the fragile surface of the skull. A cavity mountwas

constructed to hold additional bone from the specimen.

Example: The photo below shows a completed box for spears. Coroplast sheeting

PALLETS AS BOXES

AR FIRA TR NI R AN ARV A RIR RN RTI)
. D Wop Patrer

E Twex-1nep Enerom Cavrry

was used to deck the
pallet and to make the
sides, which were sim-
ply stapled onto the
pallet and taped to-
gether. Thebottomand
sides were lined with
1/2-inch Ethafoam
and the spears were
layered with 1/4-inch
Ethafoam. This box
was so big, to accom-
modate the length of
the spears, that we
needed to put it on
wheels in order to
move it around.

(Omsarvatian Assistant
Rebecca Newberry
rillstteweeled e bhocitotie
rawvault, were geaars will be
Saed mradshi It intermmar
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Subdivided Trays

Acid-free trays
with variable subdivi-
sions were purchased
for small items in the
collection. The trays
are designed to stack
in a standard-sized
banker’s box. They
come in several con-
figurations of divid-
ers, which we often
manually altered to
fit objects’ shapes. Af-
ter they were altered
(cut and folded), a
piece of foam was cut
to the dimension of
the bottom of the cav-
ity. If needed, polyes-
ter batting was laid
down to make a nest.
Tyvek or muslin acted
as a separator be-
tween the object and
the batting. If addi-
tional dividers were
required to inhibit
movement, they could
be made outof a scrap
of foam or cardboard.

SUBDIVIDED TRAYS

A BET

B T ®R Aco-mReE TISSE

C Dres
/Qh{% | D Roverms
(T )
Padded Trays

Drawer into a padded tray: To use on-hand, sturdy resources, Kewaunee draw-
ers emptied of collections were often used as moving containers. The drawers were cleaned
and lined with Ethafoam, the thickness of which again depended upon the collections
being packed. The objects were placed in the drawer mounted on their permanent stor-

Osteology Specimens in Kewawunee Drawer

polyester batting, and musli

age mounts when possible, or in some cases, as in
this photo showing osteology specimens in a Ke-
waunee, just wrapped in 1/8-inch Ethafoam. They
were then covered with a layered packet of Tyvek,

n, which was tucked

lightly around the objects to keep them in place
for the short move. The drawers were carefully
stacked on pallets, stabilized with heavy card-
board corners, shrink-wrapped to the pallets, and
banded with a metal banding machine for good mea-
sure (see page 45). Most of our ethnology collection

13




DRAWER AS PADDED TRAY

TOPPERS

A Tomr

B Gsmr
C Drwer R Ty
D Tey Line
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and much of the biology
collection was moved in
the same way, using the
new Delta drawers that
were to be permanent
storage in the new cabi-
nets.

Topper to a pad-
ded drawer: Partof
the beauty of using
Kewaunee drawers as
trays was that they
stacked so neatly on
the pallets, and we tried
touse this method for as
many types of collec-
tions as possible. How-
ever, most collections
included objects that
were too tall to fit un-
der the bottom of a su-
perimposed drawer. To
accommodate this, tall
objects were put in
drawers together and a
simple five-sided box or
top was made out of
coroplast to cover them.
These “topper” drawers
were then used onthe
top of each stack of
drawers; hence, the

name.




Padded Boards

Some objects,
even complex ones,
require only a simple
mount for both stor-
age and shipping,
and we tried to use
as many of these as
possible. We found
one of the most use-
ful mounts to be a
padded board. A
padded board canbe
easily constructed
out of a rigid board
(i.e., acid-free card-
board, mat board, or
foam core) with a
layer of padding ma-
terial attached (poly-
ethylene, acrylic felt,
etc.). An alternative
is to use a rigid poly-
ethylene foam for
both the board and
the padding. The
manner of attach-
ment is usually with
hot melt adhesive or
some other mechani-
cal means.

The diagram to
the right shows a
complicated silver
necklace with a lot of
dangling parts. It
was determined that
for both shipping and
for storage, the neck-
lace should be tied to
the padded board us-
ing cotton twill ties.
This prevented the
necklace from tan-
gling and/or shifting
while providing vi-
bration mitigation
and security.

PADDED BOARDS

B Tmr Tas
C Fow (= or Aco-eE Bowd
D Enmrom R OmER Paome

Bead ard Shell Necklaces
naeataded toplEdbacswithtwil] e ties
farbothnovirg ad farpamaat stasge in
et daners.

pat

Mg Eoaw, -

ARG L
. NEW GWines |
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LiINERS AND BARRIERS

Under certain circumstances, a textile or tanned hide might be layered or folded on
itself, then packed in a box or tray. Flat and flexible archival materials such as acid-free
tissue, Tyvek, muslin, and mylar can be used as interleaving sheets between layers of
stacked objects or objects folded on themselves. All folds should be padded out with
crumpled tissue or snakes. The choice of material depends on the object’s composition.

Tanned hides: Hides that need to be rolled should be packed as above. Although it
is not ideal, they can be stacked on top of one another. In a perfect world, they would be

TANNED HIDES

FLAT PIECES

16

laid outflat on a screen
to allow for airflow,
then stored in cabi-
nets to reduce the po-
tential for infestation.
As we are short on
space, the relative im-
portance of this collec-
tion dictated that it
should be stacked and
folded. The interleav-
ing and padding was
unbuffered, acid-free
tissue, selected for oils
and dirt leached off
the hides. Unbuffered
tissue should always
be used with hide,
wool, fur, and feath-
ers.

Small, flat textiles:
Textiles and works on
paper should be laid
flaton abarrier of acid-
free tissue or other se-
lected material (e.g.,
Tyvek, mylar). In ad-
dition to being a bar-
rier, this provides
support forlifting and
as an interleaving
barrier if the pieces
are stacked. If the
object is particularly
fragile, then an archi-
val board should be
placed under the bar-
rier to provide addi-
tional support when
handling.



EXTERNAL SUPPORTS

Many of the objects in our collections are awkward and difficult to support. These

objects come in all sizes and all levels of fragility. All required some kind of additional
support to provide stability in order to move them.

Cavity Mounts

We have long known that cavities are one of the best methods for shipping fragile
objects or specimens. They also make excellent long-term storage. The cavity must be
shaped to hold the artifact as stationary as possible to mitigate vibration while giving it
even support, so that the cavity must follow the contours of the object. Cavities are of
two types: those made by cutting away a well in some base material, such as polyethylene
foam, and those made by adding materials around the object to give it even support.

Example: These

two illustrations (Sea SEA FANS AND CORALS 1
Fans and Corals 1

and 2) each show two A Omsser

ways thatwe handled B Bromm Gro (Ros M)
very fragile sea fans R

and corals. These D Act-srem Chrcsed
shapes were often ex- E T

tremely awkward and F Rumwme

the specimens were G Hmsoa

very fragile. One of H Aco-mem Bx o Ty
the tricks we used in

making some cavities

was to use layers of
foam. The cavity was
cut larger than the
specimen through the
multiple layers down
to the bottom layer,
which was left whole.
Polyester batting was
then placed in the
cavity and shaped so
itwould provide even
support for the speci-
men. Last, a Tyvek
separator was placed
between the specimen
and padding so that
the fibers did not get
stuck on the speci-
men.

In the upper ex-
amples, a cavity was
cut through alayer of
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SEA FANS AND CORALS 2
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foam. In the first of
these, backer cord
wasadded around the
cavity to support the
coral; in the second,
outer acid-free card-
board wrapped above
the object to make a
cover. Trayssuch as
those shown in the
lower illustrations
were made of acid-
free cardboard pad-
ded with foam, with
backer cord added to
make a cavity and
additional padding of
polyester batting.

Example: We
used similar methods
for diagnostic stone
tools. A small stan-
dard specimen box
was lined with poly-
ethylene foam. A cav-
ity was cut through a
second layer of foam
around the tool, re-
taining its shape,
that was then ad-
hered to the first
layer of foam. The
cavity was cut to be
slightly larger than
the specimen. Thisis
an extremely secure
method for storing
and shipping these
artifacts, and even
though it uses up a
great deal of spacein
storage drawers, arti-
facts sodisplayed can
be visually scanned
with great ease and
are extremely helpful
to researchers using
these collections.



Braces

Braces are very useful to secure an object or specimen when it does not require a full
cavity mount or even pressure from all sides. The use of braces limits the point of con-
tact against the object and reduces the amount of material needed to keep the object
from shifting. Braces also add additional support for artifacts with fragile parts that
need to be kept stable.

Example: Since
all of our ceramics CERAMIC BUS

were destined for a
somewhat mobile
storage situation in
a compactor unit,
every one of them
needed permanent
mounts that could
keep them from acci-
dentally contacting
each other when
compactors are being
rolled back and forth.
This ceramic bus
from Mexico is more
stable than some
ceramics but very
fragile. Itis alow-fire
piece with glazing
thatwill easily chip.
[tis also extremely

complex, with many
protrusions. The mount, designed by one of our volunteers, takes the idea of a brace and
Mexdican “Arte Fantasco” adapts it so that the object is contained as well as sup-
moed inagecially Bsigednut tathaedad  ported, The base is made of double-wall acid-free card-
: board, and the object sits on a separate tray made
out of the same material. The surrounding brace is
built from plank Ethafoam covered with Tyvek to pre-
vent abrasion. The tray that holds the object has a
front brace to prevent it from moving laterally, and it
and the base of the object slide into a key cut in the
supporting brace to keep it from bouncing vertically.

Example: A similar concept was used for the ce-
ramic vase illustrated on the next page (Tall Vase).
Acid-free cardboard was again used for the base and
for the tray, and this object also stands completely on
the tray. First, four Ethafoam braces were carved to
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TALL VASE
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the contour of the
vase and covered
with Tyvek to pre-
vent any abrasion.
Three of the braces
were attached to the
base with hot-melt
glue, forming the cor-
ners of a square with
the fourth brace,
which was attached
to the tray. Then the
object was placed
snugly against the
tray brace, and the
entire tray was slid
into the space in the
center of the other
three, on top of the
base. Cotton twill
tape was tied around
the mount to prevent
itfrom opening unin-
tentionally. To re-
move the vase from
the mount, twill tape
isuntied and the tray
is pulled out.

Example: The
same support-and-
contain approach
was taken with this
ceramic bird figurine,
illustrated at the left.
A Tyvek-covered well
was then cut into two
very thick pieces of
Ethafoam into which
each wing could fit
snugly. One support
and the object were
placed on a tray that
slid over the base
with the other sup-
port, and twill tape
was used to hold the
two sides together.



Cradles

Cradles are an ex-
cellent method for
keeping specimens
that have both a rigid
structure and also a
rounded base stable
for shipping and for
storage. We have used
cradles for a variety of
artifacts and speci-
mens, including ce-
ramics, canoes, and
drums. The cradle
can be made of a vari-
ety of materials, de-
pending on the object
being supported. The
material of the object,
its size, and its weight
all are determining
factors.

Example: For the
slit drum illustrated
at the right, which is
about 6 feet long and
weighs 200 pounds,
we made a wooden
structure with foam-
covered supports toin-
crease overall rigidity.

SLIT DRUM

)

B Twam
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The thich foam is cut out to carefully fit and fully support the curve of the base. In most

cases, we lined the foam with Tyvek to prevent abra-
sion, as we did here. For all large and heavy arti-
facts, castors were placed on the frame to facilitate
moving the object (see Wheeled Carts, page 86). For
less-heavy ceramic objects, we used acid-free card-
board as a substrate with Ethafoam cut into wedges
and shaped to hold the object, as pictured at the left.

Ceramic Patternad Bowl
isapmtedan itsankbaearist ard far Ffafambass cnedto it teane
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RING MOUNTS
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bjects with Rounded Bases
aeq e left adtdedunbelar.

Ring Mounts

Ring mounts are
one of the easiest
mounts to make as
well as the most flex-
ible kind of mounts to
adapt, particularly
for ceramics and bas-
kets. A ring mount
provides even support
all around the base of
the piece, the sim-
plest consisting of a
backer-cord ring at-
tached with hot-melt
glue to a tray made of
acid-free cardboard.
The cardboard canbe
aflattrayoritcanbe
one with reinforcing
sides thatincrease
its strength. Backer
cord is made into a
ring by using hot-
melt glue or hot air
(see Handy Hints at
the beginning of this
section).

The supporting
ring can be made any
size, as required by
the artifact. It canbe
stacked and glued as
high as necessary to
give as much support
asneeded. It can be
formed to the best
shape to support the
artifact. The conical
ceramic in this illus-
tration is an excel-
lent example, as the
rings allow the arti-
fact to nest into them
without putting any
pressure on the
pointed base.



Lashing

Lashing, or tying
down, was used ex-
tensively for speci-
mens that could not
be boxed or supported
easily without dam-
age. We had been ex-
perimenting with
lashing for six years
to find a solution for
storing and moving
small- to midsized
taxidermy pieces for
pest control. The kiwi
bird in the illustration
is an excellent ex-
ample: feathers on the
bird are extremely
delicate and break
with the slightest
pressure. Acid-free
cardboard orfoamcore
was used as a base, to
which the object’s
mount was lashed
with cotton twill tape. A
structure of Ethafoam
block and acrylic rod
was then constructed
to keep the dust cover
(a clear polyethylene
bag) from touching the
object. Much of the
taxidermy was moved
in this manner, some-
times with many
small birds lashed
onto a single tray and
the trays stacked in
boxes for easy han-
dling.

Other candidates
for lashing included
some of the dinosaur
mounted skeletons
(see Chapter 4) as
well as more modern
mounts.

TAXIDERMY BIRDS
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CONICAL BASKET
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Example: A padded board was made for the Na-
tive American saddle illustrated above and pictured
at the right. The base is acid-free cardboard with an
Ethafoam pad. Block Ethafoam was carved to match
the shape of the inside of the saddle and covered with
Tyvek to prevent abrasion. In this way, the dangles on
the saddle can dangle and not be torn or crushed.

Mative Anerican Saddle
IsqpprtadlyFiafemanedtoanilatea "hyse” anoaedwith Trek toredre
- 'z.
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INTERNAL SUPPORTS
Bracing

Bracing can be
made to support the
internal as well as
the external struc-
ture. Bracing should
be made out of what-
ever kind of material

is most appropriate
for the particularobject.

Example: Abase
was made for this
large conical basket
out of two layers of
acid-free cardboard.
The channels were
crossed to make it
stronger. The basket
had been folded at
one time and there
were breaks in the
side and along the
rim so thatitwasin
very fragile condi-
tion. An internal sup-
port was made of
Tyvek stuffed with
polyester batting. The
support is shaped so
that the stress to the
basket is taken by
the pointed section,
which is the stron-
gest area. Pressure
from the mount is
evenly distributed.




Example: This
tall saddle rests upon
a mount that was
originally designed
for exhibition. Wood
was used for the base,
the support, and the
internal brace. For
the move, we covered
the “horse” with a
thinlayer of polyester
batting and a piece of
muslin. Woodwasap-
propriate hereinorder
toprovide stable sup-
port for the height re-
quired to store the
saddle without fold-
ing the stirrups and
the attached blanket,
but the following al-
terations were made
to make this into a
shipping mount: the
cinch and stirrups
were tied carefully
with cotton twill tape
to keep them from
swinging; cardboard
corners, usually used
to keep stacks of
boxes or drawers
straight on a pallet,
were used as addi-
tional protection, like
anopen crate;and the
saddle itself was
lashed into position
with cotton twill tape.

Example: The
horned bonnetin the
illustration at the
right has a multiuse
mount, an Ethafoam
cylinder carved to
support the interior
of the bonnet. The
cylinder is covered

TALL SADDLE

A Same 2D BIAKEr
B Careorrd CRNERS
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with polyester batting to fill the voids in the bonnet and is covered with cotton stocki-
nette. The base is a plank of Ethafoam with backer-cord rings to hold the bonnet brace.
The brace can be removed to display the bonnet. The base provides support to the trailer.

A coroplast box was made to ship the bonnet in.

Pillows

Many artifacts, particularly clothing, need to be stuffed out to support their structure.
The Hmong baby hat atleft is made of layers of fabric and needs to be stuffed to keep it from
creasing over time. The more common way to do thisis to use a crumpled piece of acid-free

HMONG CAP __
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tissue tofill the void
and create support.
However, we wanted
to create simple and
long-term supports
that would stay with
the object through
the shipping and into
storage. By taking
cotton stockinette,
stuffing it with poly-
ester batting, and
stitching the ends, a
permanent pillow
mountwas created. A
twill tape tab stitched
onto the pillow facili-
tated its removal from
the hat.

Snakes

Snakes can be
used handily for either
internal or external
supports. The snake
was often used to fill
gaps in otherwise-
braced mounts. They
werefrequentlyusedas
atemporary solution
duringthemove. Also,
we crumpled and/or
rolled acid-free tissue
and then wrapped it
around an object or
used it as support to
keep a textile from
folding.



FLat OBJecT MounTs BASIC L MOUNT

Boards Acm-rree Meaeceso

L mounts: A
variation of a simple
board support is the
classic L mount com-
monly used with photo-
graphs, various archi-
val materials like let-
ters and newspapers,
and small flat textiles.
The base of the mount
is an acid-free board
(foam core, mat board,
or cardboard) that s cut to a standard size larger than the object. Mylar, also cut to a standard
size, is secured to the board along two edges (bottom and one side) with a double-stick adhesive
tape (we used 3M 415,924, and 969). The flat object is slipped inside the pocket, to be held by
pressure. Care must be taken so that the object does not slip into the adhesive.

Avariation of this is to use mylar as both the back and front of the mount. Two pieces
of mylar are cut to the same size, larger than the piece to be encapsulated. Double-sided
adhesive tape is laid down along the bottom and one side. The object is slipped into the
center, not touching any of the adhesive. The other two edges can be enclosed in the same
manner if it is determined that the “L” is not enough to hold the piece. This allows both
sides of the object to be examined without handling the fragile item. An alternative to
using adhesive is to heat seal the mylar with a soldering iron.

Window mats: A standard window mat provides both stability and security to a flat
artifact (work on paper, archaeological textile fragments, etc.). This also allows for the
possibility of stacking even the most fragile items. Two pieces of acid-free board (foam
core, mat board,

cardboard) are cut to
the same size. Awin- WINDOW MAT
dow is cut into the
upper piece. The size
of the window is de-
termined by what
goes in the mat. The
window is attached
to the backing board
with an acid-free
tape or Tyvek tape
hinge. The artwork
is secured on the
backing board using
a small piece of acid-
free paper under cor-
ner tape. The paper
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is placed under the tape so that there is no adhesive in contact with the artifact. There
are several ways to do this, including using mylar or acid-free paper corners that can be

purchased.

We used variations on this method for archaeological textiles from Peru. Thisisa
major study collection used by local weavers and researchers. The fragments are ex-
tremely fragile and many donothold upwell to handling. Standard sizes of acid-free foam core
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were cut. Windows
were cut slightly larger
than the fragment.
Tyvek tape was used to
hinge thewindowtothe
backing board. Then
the fragmentwas laid
on a piece of acid-free
tissue in the center of
the backing board, a
piece of mylar was
placed over the frag-
ment, and the window
wasclosed down. If the
textile needsadditional
security, then additional
hinges can be placed
around the perimeter.
This method is particu-
larly good for the more
sturdy of the textile
fragments.

Another variation
was used for extremely
fragile pieces. First the
piecewas encapsulated
inamylar sleeve (asde-
scribed above). Then
the two pieces of board
were cut, but this time
both were cut with a
window. Theencapsu-
lated fragment was se-
cured between the two
boards with double-
stick tape and the
boards hinged together.
In this way the textile
canbeshipped, handled
and stored without
damage. Itis fully sup-
ported and both sides
can be easily studied.



Padded Tubes

This is a basic
method for storing
and shipping large
flat textiles (rugs,
tapestry, etc.). There
are many variations,
but the basic concepts
will be understood by
the examples below.

Example: For
most collections we
used a basic-sized
tube of acidic card-
board, owing to the
high cost of acid-free
tubes. To deal with
the acidic nature of the
tubes we used, the tube
itself was wrapped and
tucked at the ends with
Marvelseal, a metal and
plastic laminate devel-
oped by the National
Aeronautics and Space
Administration (NASA)
and used by the food in-
dustry. Marvelseal is an
excellent vapor barrier.

A thin layer of
padding (acrylic felt
or polyester batting)
was placed over this,
taking care that the
seam was even and not
overlapped to make a
bump. A precut length
of cotton stockinette
was then placed over
the padding, usually
tucked in to the end
of the tube. The tex-
tile was rolled evenly
on to the tube with an
interleaving layer of
acid-free tissue or
muslin (the latter es-

ROLLED TEXTILES HUNG ON RACKS
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pecially if the textile is very fragile and requires additional support). Finally, the com-
pleted, rolled textile was covered with mylar so that the textile could be viewed. (This
method should only be used for textiles that will be stored in cabinets. If they are not
protected in this way, they should be completely covered to prevent light damage.) All of
the materials were secured with a cotton tie over a strip of acid-free blotter paper, helping
to distribute any stress from the tie. Finally, thin rods were inserted through the tubes
that were then suspended from metal chains.

Example: Several variations were used. For small, long, flat textiles like Maya
belts, end supports were made for the rolled tubes. The padded tube was made the same
way except that the ends were not padded or covered with stockinette, so that the Mar-
velseal-covered tube extended out either end of the rolled textile. A pair of rectangles
made of acid-free board or 1-inch Ethafoam are cut with a hole in the center through
which the tube is inserted. In this manner, the small textile can be rolled and suspended
using a minimum of space.

BACKSTRAP LOOM Example: Another

interesting variation
was used for the series
of Maya and Navaho
backstraplooms. These
are looms with par-
tially woven fabric on
them and all of the ad-
ditional loom parts.
Theycanbelarge, and
they tangle easily.
Wefound that the best
way to store themwas
toroll them, but with-
outthetubes. Theloom
was laid on alength of
muslin. Asecond piece
of muslinwas laid on
top of the loom as a
separator. The final
layer was a length of
polyester batting. The
object was rolled loosely
as shown in the illustra-
tion and tied into a
bundle. Thisis bulky,
but it does keep all of
the parts of the loom
together and takes

the pressure off of the
F o BT | ghject,
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SpeciaL CASEs
Wet Collections

Wet collections are collections that are preserved
in some sort of fluid, usually alcohol, formalin, or glyc-
erine. They are commonly stored in glass jars or plas-
tic bottles, which presents a particularly difficult prob-
lem in shipping. Our collection is not large, but it con-
tains jars of all sizes, 5-gallon buckets, and vials. The
buckets were easy to move; they were piled two high
on a pallet and shrink-wrapped for stability. The jars
were another matter. We chose to use plastic file/milk
carton crates to put them in. Each crate was lined with 1/2-inch Ethafoam plank. Jars
were placed in the crate and separated with Ethafoam strips or plank. If there was
enough room, we stacked the jars, again with Ethafoam dividers. This proved to be a
good project for some of the volunteers who had trouble with more intricate procedures.
We stationed one volunteer who was able to lift moderate weight with two volunteers
who packed the jars, and soon the crates were stacked three high on pallets for staff to
shrink-wrap. The move was successful and there was no breakage.

The milk crates

proved tobea good WET COLLECTIONS
idea for recycling as

well. When we were
finished with them,
other departments in
the museum found a
variety of storage uses
for them, including
housing them to be
made available state-
wide for disaster re-
covery.

Insects

The pinned in-
sect collection had
numerous concerns.
The Science Museum
uses the traditional
method of storing
this type of collection
by pinning speci-
mens into Cornell
drawers, a wooden
box with a glass top
that slides into a spe-
cially designed case.
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It is also common for the specimens to be treated with
pesticide, usually paradichlorobenzene (PBD) or naph-
thalene.

We decided to move the collection inside its cabi-
nets. This meant that we had to pad the cabinets to
reduce vibration so that the delicate parts would not
be damaged. The Conservation Assistant first removed
the loose pesticide from each drawer, then placed pad-
ding under and behind the drawer. Finally, when each
cabinet was padded, a sheet of Ethafoam was placed
on the interior of the door. The movers used a two-
wheeled upright dolly to maneuver each cabinet from
the old facility to the truck and into the new facility,
with special attention to the amount of tilt allowed
(see Small Mammal Skulls below).

Small Mammal Skulls

We used a similar method for our collection of 50
thousand small mammal skulls. These are stored one
to a vial in wooden trays inside herbarium cases.

Again we decided to move the collection inside of
the cabinets. Since the collection was stored in trays
of glass vials, we needed to find a way to keep the vials
separated. To do this, a biology volunteer and former
engineer developed a scheme for creating interlocking
cardboard separators that we had specially cut to fit
each tray, Cardboard strips about 2 inches high were
clipped on one long side 1 inch deep and the width of a
single vial apart. Horizontal and vertical strips were
then hand-interlocked by our volunteers, making a
tray-sized “fence” with a compartment for each vial.
These fences could then be flattened by pulling on di-

agonal corners for easy storage until they wereopened ___

and inserted into the trays between the vials. Blocks
of Ethafoam were added to stabilize the vials if needed.

We then padded the trays and the cabinets to re-
duce vibration during the move, much as we had for
the insect collection, which is housed in taller her-
barium cases. The Conservation Assistant first placed
1/2-inch Ethafoam padding under each tray. This was
meant to cushion vibration and shock during the move.
A coroplast brace was cut for the top of each tray to
prevent the vials from bouncing.

The moving company, after much consultation with
us, used regular refrigerator dollies to maneuver the
cabinets from the old facility to the truck and into the
new facility. The herbarium cabinets were too tall to
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pass upright through the doors and also too tall to move upright from the dock to the
truck; the dollies were used to carefully lower them through these tight spots. We agreed
to this only because there seemed no other way and on the condition that we could pick
the mover who performed the operation. As in all cases, our staff was on hand every
minute to make sure that great care was used. We also found it helpful to explain to the
movers what it was that they were moving so they understood the fragility issues, espe-
cially when they were handling 50 thousand glass vials. Such explanations were not only
effective but had the added advantage of getting our crew interested in science!

WHEELS
What would we BULL BOAT

have done without
wheels? One thing
we have learned over
the years is to never
skimp on wheels or
castors (wheels do
not pivot like cas-
tors, so most of our
needs were for cas-
tors). They need to
match the require-
ments of whatever
the job is. Not only
must they be up to
the job (properly rated
for theload weight), but
they must be able to
pivotso that the cart
can be maneuvered.
We got so we would
put wheels on almost

anything!
Custom Carts

Custom carts are
a perfect solution for
many objectsand sped-
mens thatare not eas-
ilymovedinany other
way. The cartusually
consistsof aframewith
adeck large enough
to accommodate the
object(s), wheels or
castors, sides or a
mount to hold the ob-
ject, and a handle
to maneuver it. We
moved a birch bark
canoe, a bull boat, —
and two large slit
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drums on custom carts consisting of wooden frames with wood and Ethafoam cradles.
Castors were attached to the four corners so that the objects could be maneuvered in any
direction, making it easier to slip them into tight storage spaces. These carts became the
permanent storage mounts for each object.

Other Carts

Gondolas: The moving company had aspecial g -
cart called a gondola. This is often used for moving
books, office equipment, and so forth. We found them
particularly useful with some collections. There were
awkward things that did not fit in standard boxes that
worked perfectly on the gondolas. Some of the wet
collections moved on them. The part of the insect col-
lection that was not in cabinets moved on them. The
shelves were padded if necessary and the specimens

were placed on them and padded or wrapped aSwas ¢ i, tiemmim copy verenpst et fr

appropriate. Then the entire gondola was shrink- ?ﬂm devers, admisellaras allatias

wrapped.

Kewaunee Carts: For moving Kewaunee draw-
ers full of high specimens, we customized ten half-size
metal Kewaunee cabinets to roll like the seven exist-
ing wooden Kewaunees from the labs; we could slide
drawers in these slides differentially according to how
much head space the objects needed. Our Exhibit Shop
was asked to devise a method for attaching castors,
which turned out to be a simple wood platform bound
to the cabinet with movers’ straps. The straps were
reinforced with 1”x4” wood lengths to keep the sides
from bowing under the weight of sometimes very heavy
fossils. Specimens in drawers were packed carefully
and padded on top with muslin pillows, and the ride
proved to be smooth and problem-free. We used these
for most tall fossils, emptying them on the receiving
side as soon as they were delivered by the trucks and
sending them back toberefilled on the last truck of the day.

Blue Carts (ITWCTs): The Science Museum had TIVCT Carts ,

in the past designed a flexible, large cart for a travel- o T RS
ing exhibit (called If These Walls Could Talk; hence

the acronym) to facilitate the transport of our touring
exhibitions. Each cart consisted of a 4’x8’ bed on 4-
inch high castors. End and side panels could be added
by slipping them into slots on the corners. For the
move, we had a dozen wooden shelves constructed that
keyed into the end panels so each cart could function
as aflatbed or a double- or triple-tiered cart.
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Perhaps the most stunning use of custom carts, both ITWCTs and those specifically
constructed for a specimen, used with a combination of packing method, was the move of
the museum’s mounted dinosaurs. The large skeletons were to be remounted in the new
facility and had to be judiciously

Disassanbly Diagram for Triceratops X
v ; \;& disassembled (skulls removed,
) parts disarticulated, armatures

cut) into manageable sections so
they could be removed from the
old building, moved, and in-
stalled in the new one. We tried,
whenever possible, to cut the
armature in large cohesive units
(see Chapter 4). Some of the
skeletons were placed almost
completely on [ITWCTs. In these
carts, the castors had actually
— | beenwelded onto the metal base
supporting the skeleton.

The most dramatic example
of this technique was used for
the museum’s Triceratops. The specimen is the largest and most complete Triceratopsin
the United States, and getting it into pieces was a special project all in itself. Large
metal frames with heavy-duty castors were welded together. The specimen was disas-
sembled, first the skull and then the rest.
Metal supports for the skull were welded onto
its cart, while the tail was suspended from the
framework of an ITWCT and lashed into place.
Each leg was placed on an ITWCT as well, gen-
erously supported with peanut pillows. The
rib cage and pelvis were separated and indi-
vidually welded to metal frames on castors.
The carts could then be rolled onto the wait-
ing trucks and transferred to the new facility.
Carts were tied to the trucks so that they could
not shift.

FIGURE 4. /
DETAILS OF IRON SUPPORTING STRUCTURE. N ((\,i .
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