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M AT E R I A L S
TILE ADHESIVE

Water-based Mapei Type 1

PALETTE OF WOOD

Approximately 4”x3”(thin
1/8”paneling works best)

SMALL HAMMER

CEMENT
Type 1 Portland White

SPONGES

1 inch thick with scrubby textured
side (Niagara # 63 – Light Duty
Scrubbing Sponge)

THIN SET

PLASTIC BUCKETS

MASTIC

ASSORTED TILES

Outdoor tiling, try Versa Bond
Indoor tiling, try Mapei Type I

GLASS CUTTER

Inexpensive wheel blade

ODORLESS TURPENTINE
LATEX DISHWASHING
GLOVES
CLOTH GLOVES
COLORANTS

Pratt & Lambert chemical dyes //
chroma dyes // Universal colorant
quart cans (available in
Philadelphia at 1540 Hardware
Inc. ) // Chromaflo cal-tint II from
Amazon.com

SAND

Bar Sand Brown – The finer
grain, the better or Fine white
playground-quality sand

1, 1.5, and 3 gallon (a few of each)
The least amount of tiles required
is equal to the square footage of
the mural // outdoor tiling - high
fire porcelain

MIXING PAN

Must be able to contain up to 150
lbs. with enough room to mix

LARGE METAL HOE
I use one with two holes

QUARTER-INCH GLASS
MIRROR
SAFETY GLASSES/
DISPOSABLE HALF-FACE
RESPIRATOR

S U R FAC E
The ideal substrate for applying tile include cinderblock, cement board,
clay bricks, stucco walls, or sheet rock. The surface must be clean, dry,
and bare-- and must not be covered by a layer of enamel or oil-based
paint. Wood is not a compatible surface.

BREAKING TILES
Wear cloth gloves to break tile. Tile of any kind can be broken with a
hammer. Hold the tile in your gloved hand and give it a very light tap.
Keep your eyes open at all times- avoid squeezing them shut during
impact. As the piece of tile gets smaller, you will need to place the tile
in your palm and give it a light tap. Always hit the tile on the glazed side
except in the case of floor tiles that are high-fired and unglazed. These
tiles should be tapped on the bottom side.

C U T T I N G M I R RO R
Use an inexpensive glass cutter with simple wheel blade that can
be replaced when it no longer cuts the mirror correctly. Keep
mirror cutters in a cup with some odorless turpentine when not in
use. When using the tool, dip it into the turpentine frequently to
lubricate the wheel. Be careful not to over-oil the tool because it
will become too slippery.
MIRROR IS USED FOR TWO PURPOSES:
• To create outlines
• To fill in odd places – that means any place.
Use only ¼” thick mirror. Thinner mirror will not hold enough grout in the
seams, which are the spaces between each tile or mirror. Do not bear
down too hard or too light while cutting. Listen for sound consistency in
each cut and watch for a clear line as you cut. Be patient-- you’ll become
an expert in no time!

NEVER LEAVE THE EDGE OF ANY MIRROR
HANGING OVER THE EDGE OF YOUR WORK
SURFACE DURING THE CUTTING PROCESS.
Work on a stable surface at a good height for your comfort. Cover
the table with a piece of cloth, as there will be an accumulation of tiny
shards as you cut. Deposit the shards into the trashcan periodically by
folding up the cloth with the shards inside. Shake shards out of the cloth
over the trash can. Don’t brush shards with your hands – even when you
are wearing gloves.
Cut large mirrors in the middle gently, then break by placing the cut
on the edge of the table and knocking the other half against the table.
Always cut or score mirror on the shiny side, not on the back.
Continue cutting to make pieces about 7” long by 3” wide. You are now
ready to cut lines of mirror. Make a row of cuts 1” apart on your 7” x 3”
piece. Turn mirror over and lightly tap the back of the mirror with the
rounded end of the glass cutter so that your 1” x 3” pieces break away
from the whole. Pile these strips into a bucket. When you get several
buckets full of these mirror strips, you might try cutting different shapes.
I do not use curved cuts of mirror. I do not use circles of mirror. Any
pieces that are imperfect or odd/broken shapes are just as useable as
those you deem perfect. The mirror surface is the only visible portion
when the mosaic is grouted and buffed. The sharp edges have either
disappeared under the cement grout or have been sand-buffed smooth.

Theoretically you could do a complete mosaic in mirror – I DO NOT.
• Do not worry about perfectly straight lines.
• Do not worry when mirror inadvertently breaks where you do
not want it to. You can use pieces of all sizes.

DESIGN CONCEPT
For your first mural, it is best not to worry too much about the design,
but to concern yourself with the craft of placing mirror and tile next to
another like a puzzle – making sure the tiles are not touching each other
but are close enough not to leave large gaps of cement between tiles.

For the design concept of the first mural you should think of a rope with
various loops.

The rope is drawn first in acrylic paint or chalk directly onto the
prepared wall, then mirror pieces are applied one piece after another
along the drawn line until the mirror lines stretch from end to end. You
can read more about adhering the mirror in “Placing Materials.”

I suggest for the pleasure of the eye and the speed of execution, you
now randomly apply a few large unbroken tiles of bright colors if you
have them.

PLACE MIRROR
FOLLOWING THE LINE
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START BY
USING LARGE,
UNBROKEN TILES

P L AC I N G M AT E R I A L S
After deciding on your design concept, you are now ready to place
mirrors/tiles on the wall using the wood to scoop mastic tile adhesive
(no solvent) out of the container, which comes in 3 gallon and 1.5 gallon
buckets. I suggest the smaller bucket, since it is easier to handle and can
be reused to hold cement. You will need a one gallon plastic paint bucket
to hold your mirror strips.
Hold the bucket in the crook of your elbow and against your body,
allowing your hand on the same arm to be free to hold the wood palette.
The palette’s purpose is to scoop and hold the adhesive. Your other hand
will be used to reach into the bucket to retrieve pieces of mirror to be
placed on the wall.
IMPORTANT: The adhesive is temporarily holding the mirror and tile
pieces. You must grout as soon as possible after finishing a section of
tiles – especially outdoors, since the adhesive is not waterproof. Tile
adhesive salespeople will often disagree with using any indoor adhesive
outdoors. Remember you are using the ZAGAR SYSTEM OF MOSAIC
MURAL APPLICATION an idiosyncratic method perfected by trial and
error over 40 years. This adhesive dries very quickly so you can work
vertically with more ease.
Place adhesive in one corner of the palette. You will become
accustomed to using the corner of the palette as you will also use the
corner of a sponge later.
The mirror or pieces of tile should be held with the thumb while three
fingers hold the bottom in a vice grip. Scrape the back of the mirror/tile
across the bottom of the palette in order to pick up adhesive and then
place it on the wall.
A glob of adhesive in the middle of each small tile back will be sufficient
but you will notice that the adhesive has no power to hold the large tiles
in place. Large tiles will slide down the wall if not secured. Place a brick
nail under the larger pieces to hold them in place until the adhesive
dries. Choose a place on the wall where the nail will enter easily (the
seams between the brick are softer and receive the nails better). The
glue has tremendous pulling/gripping power after it dries. Allow 24
hours for the glue to dry and the large piece to set. Do not remove the

nails until you are in the grouting process to ensure that the piece will
not fall.
Once all of your large pieces are in place you should begin to fill in the
rest of the space. I call this process seaming. It will take some practice.
Do not get discouraged. Try to get used to placing your thumb in front

Do not decide on any spot or favorite placement for any
particular tile. There is no such place – I REPEAT! There
is no perfect placement! Tile placement should remain
random and spontaneous.
of the tile. The tile will become attached to the surface as the glue
touches the wall and is gently pushed into place. When you see adhesive
squishing out, stop applying pressure.
Your goal is to keep glue on back of the tile while keeping the wall
surface clean in the seams, which will allow the grout to contact the
wall and make a continuous bond. You may have to break tile into small
pieces or cut mirror into smaller shapes to fit into all holes during
the seaming process. Keep scanning the mural, filling holes until you
become tired. Do not focus on the colors of the tile you are using. They
do not matter. The color or shapes of the tile are of little consequence
to the outcome.
Now you are finished tiling. Remember to wait 24 hours for the adhesive
to dry and then you are ready to grout.

M I X I N G G RO U T
I mix grout in a large metal trough. You could use a bucket or a cat litter
box if you are comfortable with something smaller. I measure by eye and
experience. You could use a small bucket such as 1 gallon plastic paint
buckets.
The mixture is 3 parts sand to 1 part cement. The cement distributor says
the ideal mix is 4 parts sand to 1 part cement. If you mix 3 to 1 and it is
too loose for grouting – you can add more
1. Take a 1 gallon bucket and measure 3 buckets full of sand into
your mixing pan. Make one pile.
2. Put 1 bucket full of white cement next to, but separate from the
pile of sand. Look at relative sizes of both piles – that will prepare
you for measuring by eye!
3. Take your hoe and pull one pile into the other by going from top
to bottom in the pan. If you have a helper each of you can stand
at opposite ends of the mixing pan and pull all of the mixture
towards your end and then hand the hoe to your partner at the
other end to pull the mixture back towards them.
4. When the dry contents are all mixed together you are ready
to add colorant. Pratt and Lambert dyes are perfect for my
method. Make an empty space on the bottom of the mixing pan
by scraping the sand/cement mixture away. Pour in liquid color
dye. I do it by eye. For the amount of the sand/cement you have
just mixed (4 gallon buckets) 1/8 of a can (a quart) will make richcolored grout.
5. Add water. You can add water with a hose adding a little at a time.
Take the hoe and slosh the water around, mixing the color dye
into the water in the pan.
6. Pull the dry mixture into the water. Listen for the scraping sound
of the hoe against the pan, which tells you that you are pulling
the cement evenly on the bottom of the pan.
7. Continue pulling the cement from top to bottom in the same
way that you mixed the sand and cement together until it is

thoroughly mixed. One of the ways to tell that you have a good
grout mix is to lift the hoe out of the grout/cement. If the grout
does not go through the holes in the hoe, it is a good mix.
Make sure there are no speckles of dry cement in the mix. Push and pull
your hoe through the mix with a swooshing motion thoroughly mixing
the wonderfully colored grout. I call it, in Spanish, “Santa Mierda” – or
“shit of the saints.”
After mixing your grout/cement – transfer it into one-gallon buckets for
use during the grouting process. Treat your mixing pan and hoe gently,
as you will want to get a long life use of them. Set the hoe and pan
upright against the wall to drain If you have a metal pan, make sure the
water drains or it will begin to rust.

T H E G RO U T I N G
P RO C E S S
First, lay overlapping tarps on the floor or ground underneath where
you will be working. I use tarps that are 3” x 4”, which allow me to
easily pick them up and dump the dry clumps of fallen grout into a
bucket for reuse. (You will have to add water to this later to make it the
right consistency again.)
Second, put your gloves on. Cloth gloves first and latex gloves over
top. If you only wear latex gloves your hands will begin to sweat
profusely. At the end of a few hours grouting, you will pull out sloppy
puckered hands from the gloves.
You will feel uncomfortable and will not be able to continue your
grouting work.
Hold a bucket of grout in the crook of your elbow with the bucket
against your body. Hold a sponge in your dominant hand with your
thumb on the soft side and fingers on the rough side of the sponge.
Dip your sponge into the bucket and scoop grout onto the corner of
the soft side of the sponge.
You will perfect your grouting technique with practice. Go slowly at
first, watching the wall, watching the amount of grout on your sponge,

feeling the grout with your thumb. Load your sponge full of grout and
gently lean your sponge against the tile wall. You must stand at an angle
against the wall with your sponge to help view flaws in the grout – do
not face the wall directly from the front. As much as possible, you
must use the force of gravity rather than be used by it. Try to push the
grout into the seams perpendicular to the parallel seam lines. Don’t
worry about grout falling to the floor as you have placed tarps to catch
it for reuse later. If the grout in your bucket doesn’t feel like the right
consistency, then pour off some water from the top, remix the grout in
the bucket, or add some water if necessary.
As you force grout into the seams with your sponge, you are slowly
moving across, up, and down the wall. As you are extending your work
area, you are constantly redipping the sponge into the bucket for more
grout.

F E AT H E R I N G
As the surface of the mirror and the tile dries in the heat of the sun and
the dryness of the air, you should begin to “feather,” or gently buff all
the surfaces. The buffing process can start almost immediately after
grouting and will slowly continue to a finish.
The dry buffing has an emphasis on DRY. NO WATER is used after the
initial application of the grout. THIS IS VERY IMPORTANT. There is
a great temptation-- you are using up so much energy, it is taking so
long, it almost looks finished– why not add some water and clean it off
completely? NO! NO! NO! You will go back to the beginning. It will be
completely disheartening.
In the last stage of feathering you act as an archaeologist trying
to discover all the edges of your tiles and mirrors. I call this stage
“Searching for the Edge.” This final stage occurs about three hours after
your initial application of wet cement grout. The bonding of materials is
occurring at an elevated rate. The grout will continue to get harder and
harder, compressing around the tiles and grabbing hold of the wall.
Your buffing now continues using only the cloth gloves. Everything
should get shiny and clean. All your edges should be clearly visable and
the grout seams should be fairly flat. Nothing should be sharp against

the bare hand, since the sand rubbing has softened all the sharp edges.
When the feathering is complete, be sure to collect the fallen pieces of
grout on your tarp, which can be mixed with water to be used for a later
mosaic project.
There will be a residue from the loose sand and cement that does not
bond with the bulk grout. When it rains you will see some streaking on
tiles and mirrors. You can avoid this by waiting two days for enough
hardening and waterproofing to occur, then you can hose and scrub
down the mural thoroughly. To make parts of your original design more
visible, you may want to add some outlines along the grout using acrylic
paint.

ABOUT ISAIAH
Z AG A R
Isaiah Zagar is an award-winning mosaic
mural artist whose work can be found on
hundreds of public Philadelphia walls. Born
in Philadelphia and raised in Brooklyn, Zagar
received his B.A. in Painting & Graphics
from Pratt Institute in New York City. At
19 years old, he discovered the outsider
art environments of Clarence Schmidt
in Woodstock, New York, which inspired
the creation of his visionary installations
many years later. With influences that
include Antonio Gaudi, Nek Chand,
Simon Rodia, and Ferdinand Cheval, he is
inspired to include the aesthetics and materials of untrained artists as
manifestations of fine art.
After Zagar and his wife Julia completed Peace Corps service in Peru
in 1968, they settled on South Street and opened a folk art store, the
Eye’s Gallery. Zagar quickly discovered his love of mosaic and began to
turn his neighborhood into an outdoor mosaic museum. He has since
received artistic excellence grants for his projects from the National

Endowment for the Arts and the Pew Charitable Trust. Zagar has gained
recognition in various films and publications, most notably in the 2008
Documentary, In A Dream, created by his son, Jeremiah Zagar.
Isaiah Zagar’s work is included in the permanent collections of numerous
art institutions, including the Philadelphia Museum of Art and the
Pennsylvania Academy of Fine Art. Through the creation of public
artworks, Isaiah Zagar has helped to shape Philadelphia into a thriving
cultural community.

ABOUT
P H I L A D E L P H I A’ S
M AG I C G A R D E N S

Philadelphia’s Magic Gardens (PMG) is a nonprofit museum and gallery
that inspires creativity and community engagement. The organization is
housed in Isaiah Zagar’s largest public installation and includes a massive
outdoor mosaic sculpture that spans half a city block on Philadelphia’s
famous South Street. PMG opened in 2008 and visitors have the
opportunity to participate in tours, art activities, hands-on interpretive
experiences, workshops, concerts, exhibitions, and much more! Visit
www.phillymagicgardens.org for more information.

