INNOVATION

at 1its weetest

by Kevin Keane



SOLNPS LIKE
THEY’RE MAKING
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GASP! YOL DON'T
KNOW ABOLT
MAPLE SYRUPZ/ _

THE WORLD,
THE FREEZING
NIGHTS AND
WARMER DAYS

COVERED
THEM

\ WITH FAKE

N mapLE

SYRUP,
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IF A TREE HAS A BROKEN
BRANCH OR DAMAGE FROM
A WINTER STORM, SAFP WILL
FLOW OUT.

OVER A FEW
HOURS IT
WOLILD FORM
A "SAPSICLE”
OF SUGAR.

——

THOUSANDPS OF YEARS AGO
NATIVE AMERICANS, WHO ARE
ASTUTE OBSERVERS OF THEIR
ENVIRONMENT, NOTICED THIS.

YUm!
THIS 15
INCREDIBLE!

SHOULD T
GO TELL
THE VILLAGE

OR

JUST EAT o

AND THEN
SOMETHING AMAZING
BEGAN TO HAFPPEN.

BEGAN TO
INNOVATE!

THE NATIVE AMERICANS
STARTED IT OFF WHEN THEY
MADE SLASHING PIAGONAL
CUTS IN MAFPLE TREES; IN A

WAY RECREATING WINTER
DAMAGE ON A TREE.
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WHEN ELIROPEANS CAME TO
THE NEW WORLD, THE NATIVE
AMERICANS SHARED THE
MAFPLE SECRET.

WELL SOMEONE
FORGOT TO FACK
THE SUGAR!

THE SETTLERS INNOVATED
TOO! THEY USED DRILLS TO
BORE HOLES IN THE TREES,
LSED "SPILES” TO CHANNEL

THE SAF, AND BLICKETS TO

COLLECT IT IN.

KNOWING WHAT THEY READ
ABOUT PROCESSING SUGAR
CANE IN THE CARIBBEAN,
THEY BOILED THE SAP IN

LARGE KETTLES.

. MOLECULE
Ll

THE HEAT OF THE
FIRE BOILS THE SAF.
THE WATER MOLECLULES FLOAT
AWAY AS STEAM.
THE SUGAR MOLECLLES STAY
BEHIND IN THE KETTLE.

&GO AHEAD!
ILL JUST
STAY BEHIND
WITH THE
OTHER SLUGAR
MOLECULES...

WATER
MOLECUiEs @)

N
Y

%o oa

SUGAR /
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BUT IT'S A LOT OF WORK
TO CHOP ALL THE FIREWOOD
NEEDED TO FLEL THE FIRE THAT

BOILS THE SAF,
ATl
N

Pl D
ZIS 2

IT’8 A LOT OF WORK —_—
TO TAP THE TREES AND
COLLECT THE SAF.

IF I MAKE
JUST ONE
LITTLE

AND IT TAKES A LOT OF TIME TO BOIL POWN THE SAF.
PLENTY OF TIME TO LET THE GEARS IN YOLR HEAD TURN
AND PONPER: "THERE MUST BE A BETTER WAY!”
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THUS BEGAN THE NOBLE
TRADITION OF INNOVATION!

I MADE
curs

I UseD

IN THE AN IRON
TREES TO
REEs 10 KETTLE TO
P BOIL THE

FLOW! 4P

MY IDEA
TO USE
BLICKETS

I USED
A YOKE

TO TO MAKE
COLLECT COLLECTING
THE SAF. SAP

Maple Sugaring
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BUILT A
SHED
AROLND MY
FIREPIT AND
KETTLES!

CREATED
A FLAT PAN
RATHER

USED A THAN A

WOODPSTOVE KETTLE.
RATHER APDED EXTENDED
THAN A CHANNELS THE Woop

FIREPIT TO00! STOVE BY

ADDING AN
"ARCH"

W'

- A
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| USED
TESTED
FORESTRY
TECHNIGLIES
TO IMPROVE

| FILTERED

SYRLIP THE HEALTH
THROLIGH OF MY
WOOL SUGARBLISH

FILTERS.

wooL
SYRLUP
FILTERS

THINK WE’RE DONE?Z

NOT QUITE! I WASN'T KIDDING
THAT THERE HAVE BEEN A LOT
OF INNOVATIONS. TLURN THE PAGE
AND WE'RE ALMOST DONE!
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INTRODLICED

PLASTIC
BLUE TUBING
DEVELOPED TO REPLACE
HYPROMETER Now THE
TO PRECISELY SAP FLOWS
MEASLIRE RIGHT INTO
THE SUGAR MY STORAGE

CONTENT IN
MY SYRUF.

TANKS!

\ )
P\ 2

FIGLRED
OUT How

ENGINEERED 70 TAP

REVERSE YOUNG

OSMOSIS TO MAPLE

CONCENTRATE TREE
SAPLINGS,

MY SAF!

REALLY!

THERE ARE OVER
500 YEARS OF
INNOVATION,
INGENUITY,
AND SCIENCE
IN EVERY
BOTTLE!
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AND THE
INNOVATIONS
CONTINUES!

EVERY YEAR IT
SEEMS THERE'S A
NEW TWEAK!

ONE DAY YOU’LL TELL YOUR
GRANDKIPS HOW SUGARING
WAS DONE IN THE "OLD
DAY5 /////

IN OUR DAY
NOBODY LUSED
AN IPHONE TO
BOIL SAP’!

ALL THESE
[ INNOVATIONS
SHOW HOW
MLUCH WE LSE
I\ SCIENCE TO
LINDERSTAND
NATURE AND
TREES.

IN THE LATE WINTER,
THE SUGARMAKER
TAPS THE TREES.

THE TAP HOLES ARE
PENCIL-THIN.

REASEARCH FOLIND
THAT SMALLER HOLES
HEAL BETTER AND
CAVE JUST AS MUCH
SAP AS BIGGER
HOLES.

=

I THINK YOU
OVERDID IT.
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GENERALLY NoO
MORE THAN TWO
TAPS PER TREE.
SCIENTISTS FOLIND
THAT HAVING 3, 4,
5, OR 6 TAPS DID
NOT GIVE SO MUCH
MORE SAF.

TWO IS ENOLGH.

THIS IS
ABSLRD.

SAP RLUNS OUT OF THE TAP (OR
SPILE) INTO EITHER A BLICKET
OR INTO 3/4” BLUE TUBING.

THESE
LATERAL
« TUBES
- CARRY ALL
THE DRIFPS
OF SAP
INTO A
MAINLINE.

SOON A RIVER OF SAP 1S FLOWING
OUT OF THE SLGARBLISH.

EACH SLUGARMAKER DESIGNS A SYSTEM
THAT WORKS BEST FOR THEM.

I USE GIANT
COLLECT TANKS
AND THEN TRLCK
THE SAP TO MY

I DIPN'T
THINK THAT

FLOWS
DIRECTLY
INTO MY
SUGARHOLSE!
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MOST SLUGARMAKERS
ALSO LSE A
COMPRESSOR, OR PUMF, ===
TO CREATE A NEGATIVE
PRESSLIRE IN THE TUBES.

THE VACLUUM SYSTEMS
IMPROVE SAP FLOW
ESPECIALLY WHEN THE
FREEZE/THAW CONDITIONS
AREN’T OPTIMAL.

!

IT’8 REALLY
BOOP FOR RED
MAFPLES WHICH
CAN BE STINGY
WITH THEIR SAP

SAP OUT A TREE
1S MOSTLY WATER.
USLALLY THERE’S
ONLY 2-4% SLUGAR.

THAT’S NOT MUCH.

THAT'S WHY IT CAN
TAKE ALMOST 44
CALLONS TO MAKE
A GALLON OF SYRLIF.

SAP HYDROMETER
(MEASLRES
THE AMOLUNT OF
SUGAR)

RUNNING THE SAP THROLIGH A
REVERSE OSMOSIS MACHINE
REMOVES A LOT OF WATER,
BUT NOT THE SUGAR.

WITH A MORE CONCENTRATED
SAP (AT 10% SLIPPOSE), WE
NEED ONLY 8.5 GALLONS TO
MAKE A GALLON OF SYRLF.

AN R.O. (REVERSE
OSMOSIS) MACHINE
MAKES THE
PROCESS S0
MUCH MORE
EFFICIENT.

Maple Sugaring
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FLU, OR

NEXT THE SAP 1S BOILED IN THE g
EVAPORATOR... W aka

"9 ;'/4 usmcl(//)
EVAPORATORS WERE INVENTED IN 1858, w7 e

TODPAY THEY HAVE A LOT MORE MOVING
FARTS, BUT HERE'S THE BASIC IPEA.

THE SAF 18 AS
CLEAR
AS WATER
(2% SUGAR,
98% WATER)

COLD sAP
ENTERS
HERE

BAP MOVES AT
THE SIPES ARE HIGH, THROLGH THE
BUT THE SAP 18 KEPT AT CHANNELS
ONLY AN INCH DEEF. THE AS WATER I1%
LOW LEVEL BOILS MORE REMOVED.
EFFIENCTLY AND THE
HIGH SIDES KEEP THE
SPLATTER IN,

CHANNEL CUT

FLU PAN

CHANNEL CUT

SYRUP PAN
€u,
P AFTER MOVING THROLGH
(A THE FLL PAN, THE NEAR-
R Y) IN
SUPER- SRR SYRUP ggﬁf K A/CO THE
INSULATED ¥R DR THERMOMETER
FIREBOX iy
spigoT &
; T
o SN | S
‘. X ‘:‘\sg'./- ' SYRIUP! (66%
: RS |~ ) SUeAR, 34%
LREH | WATER)
- ““:5*55‘ ,
DAL »,
FIRE -3 2
SYRUP BUCKET =
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SAP ACTS LIKE
WATER (AFTER
ALL IT 1S 98%

WATER). IT _
BOILS AT 212"
DEGREES

EVEN IF T PUT MY
EVAPORATOR OVER A
VOLCANO, THE WATER -

WOLLD NOT GET

HOTTER THAN 212 /

DEGREES, &

WHYZ

BECALSE
AT 2125, 1T
BECOMES
VAPOR!

BUT A% THE SAP SLOWLY
BECOMES SYRLUF IT ACTS
DIFFERENTLY. SYRUP (AND ALL

IT'S SUGAR) CAN GET HOTTER
THAN 212 F

WHEN IT HITS 7 DEGREES OVER
BOILING, IT'S SYRLUP!

THAT'S WHY SUGARMAKERS
LUSE A THERMOMETER TO
GALUGE WHEN THEY HAVE SYRUF.

WHEN IT’S AT SYRLIP STAGE,
THE SUGARMAKER SLOWLY
POLRS OFF THE SYRLF.

/ -
/@//'f
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NEXT THE SYRLIP I8 FILTERED
AND THEN GRAPED BY
TRANSLUCENCY (THAT MEANS
HELD LP TO SLUNLIGHT TO SEE
HOW CLEAR IT 18).

THERE ARE FIVE GRAPES OF
MAPLE SYRLIP:

(T GRADE A GOLDEN COLOR

DELICATE TASTE

=

GRADE A AMBER COLOR
RICH TASTE

GRADE A DARK COLOR
ROBLST TASTE

GRADE A VERY PARK COLOR
STRONG MAPLE TASTE

% PROCESSING GRAPE

IF A SUGARMAKER WANTS TO,
THEY CAN REMOVE ALL THE
WATER OLUT OF THE SYRLP
CAUSING THE SUGAR TO
CRYSTALIZE INTO A GIANT
BLOCK OF SLUGAR.

DIFFERENT TREES,

DIFFERENT REGIONS, AND EVEN
DIFFERENT SEASONS AFFECT
THE TASTE.

BUT ALL OF IT 1S DELICIOUS!

HMMMAM... THE TERRIOR OF
THE SUGARBLSH CREATED A
STERLING 2017 VINTAGE...

\

-0 OK, THIS
I8 A LITTLE
OVERBOARD,
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THE SYRUP IS THEN BOTTLED,
LSING A FINISHING PAN, THE _
SYRUP 18 REHEATED TO 180,
POLIRED INTO STERILE
BOTTLES, AND CAPPED. THIS
HOT-PACKING KILLS ANY
BACTERIA AND KEEPS THE
SYRUP FRESH AND SAFE.

BECALISE THE SAP-COLLECTING
SEASON 1S ONLY A SHORT

FIVE WEEKS, AND IT TAKES SO
MUCH WORK TO CREATE SYRLUF,
MAPLE SUGAR 1S EXPENSIVE.

CLUPOLA BILLOWING
(WITH OPENINGS STEAM
TO VENT STEAM) (FROM
BOILING
STACK SAR)
(SMOKE FROM \(.f
s

FIREBOX)

&
WINTRY )
LANDSCAPE

SOME SLUGARMAKERS HAVE
HUGE OPERATIONS. THEY
TAP THOUSANPS OF TREES.
OTHER TAP ONLY TAP A FEW
HLUNFRED, AND MANY, JUST A
FEW TREES.

NO MATTER THE AMOLNT,
IT’S FUN MAKING AN
AGRICULTURAL CROP IN
LATE WINTER.

couLp you

ANOTHER
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SO REMEMBER:

THERE ARE OVER

500 YEARS OF
INNOVATION, INGENUITY,
AND SCIENCE IN EVERY
BOTTLE'

S

THE WINDOW?ZZ,.,

HEY! AREN’T YO

GOING TO FIX

) ’/////ﬁ, T A QUL
SN ‘ "AD /(, A<\ <3 -~ =
- - N T 2, L S
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