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EDITOR’S LETTER

YOU’VE 
INSPIRED 
US! WHAT’S YOUR 

NEXT PROJECT?

AMY NOVAK
CONTENT DIRECTOR

W
hen I think about 

spring, what comes to 

mind is growth. New 

life. Rejuvenation. And projects. 

For me, this is the most motivat-

ing season to decide which 

projects to tackle both inside 

and outside my home. 

 Every spring, my family tries 

to complete at least one project 

together. It’s not always easy  

to find the time with the chaos 

of everyday life: Work, school, 

sports and other commitments 

keep us plenty busy. But it’s 

important to us to prioritize one 

project, whether it be creating  

a simple birdhouse, staining 

our deck or building raised  

bed gardens. I value the time 

we spend creating things—and 

memories—together. 

 Of course, projects aren’t just 

built in the spring. Last winter, 

we invited all of you to show us 

what you were creating through 

our Holiday Spirit Contest. We 

received hundreds of submis-

sions, and we had a lot of fun 

looking through them to pick 

the winners. Congratulations  

to Joanne Grant, Chase Young, 

Jason Adamson and honorable 

mention O.J. Vallejo for their 

standout work. 

 And now we’re excited to share 

their projects with all of you! Scan 

the QR code for a look at more 

contest entries. We love seeing 

all of your creative work in any 

season, so please keep sending 

it our way at submissions@

familyhandyman.com.

 Best of luck with your build-

ing, planting and 

all things spring!

SCAN THIS 

CODE TO SEE 

MORE OF OUR 

READERS’ 

BEST 

PROJECTS.

JASON ADAMSON 

WINNER, BEST DECORATION

O.J. VALLEJO

HONORABLE MENTION

JOANNE GRANT

WINNER, EDITORS’ CHOICE

CHASE YOUNG 

WINNER, BEST GIFT
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EXPERT  
ADVICE

SINCE 1951

april/may 2023

F E A T U R E S

 8 HANDS ON
   A battery-powered auger, 

a timesaving mower, and 

more stuff we love.

 12 HANDY HINTS®
  Check out the convenient  

  extension cord carrier  

  made from a bucket.

 50 BEST PRO TIPS
   Ready to hit the road? 

Seven bike maintenance 

tips to keep you pedaling.

 56 HOME CARE
   Setting fence posts with 

expanding foam, and facts 

about self-cleaning ovens.

 60 READER INFO
   Find out how to sub-

scribe, renew, send us a 

hint and so much more.

 64 GREAT GOOFS®
  The good news is the  

  deer aren’t munching on  

  the new shrubs anymore. 

  The bad news is ...

D E P A R T M E N T S

24
VERTICAL 

GARDEN
Short on 

growing 

space? 

Go up!

36
HYDROPONIC

GARDEN
Build this setup 

to have fresh  

produce at your 

fingertips.

16
MODERN WATER 

FOUNTAIN
We all need 

a calming oasis 

in our backyard 

right now.

30
GROW MINI 

VEGETABLES
Homegrown 

taste from 

easy-to-handle 

compact plants.

43
EARTH-FRIENDLY 

WEED KILLERS
Simple, nontoxic 

ways to get rid of 

unwanted plants 

in your yard.

46
PEBBLE 

MOSAICS
Make your  

own beautiful 

steppingstone 

pathway! 
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WHAT’S NEW?
facebook.com/thefamilyhandyman

pinterest.com/family_handyman

youtube.com/thefamilyhandyman

instagram.com/familyhandyman

tiktok.com/@familyhandyman

W
hen spring finally hits here 

in Minnesota, our thoughts 

turn to outdoor projects.  

Who better to inspire us than Thea 

Alvin, one of the world’s foremost 

dry-stacking stonemasons? She’s 

featured at familyhandyman.com 

in our series about the women 

who make up 11% of the construc-

tion workforce in the U.S.

 Alvin has been working as a 

stonemason for nearly 40 years, 

starting at 16 when she helped 

her father mix mortar and carry 

bricks. “Stone masonry as a 

career came as a result of loving 

being outside, of the challenge of 

the paradox of me doing it,” she says.

 Alvin has worked on chapels, 

walkways and water features. She 

rebuilt a 15th-century-style domed 

Trulli house in Southern Italy and 

crafted a cistern in an upscale 

Colorado yard. 

 One of Alvin’s favorites is a  

labyrinth she and her team of  

11 built in Tennessee in September 

2021. “It was the biggest of my 

career and easily the most beauti-

ful. It was 150 feet across, with 

some walls being 12 feet tall. On 

the autumnal equinox, the light 

comes through the archway door.” 

 As a woman in the trade, Alvin 

says she has a feminine perspec-

tive. “I think the way I look at life  

is demonstrated in my style of 

walling: extremely forgiving and 

accepting. I love being an imperfec-

tionist and supporting other folks 

to accept their own flaws.” 

 To read more of Karuna Eberl’s 

interview with Thea Alvin, hop 

over to our website and search  

for Alvin’s name. And if you know 

someone we should feature, 

please email us at submissions@ 

familyhandyman.com.

READER 
EMAIL
Bill Peros of Mashpee, 

Massachusetts, said he was 

excited to see the greenhouse 

plans in our Sept. 2022 issue.  

He had built one of his own 

design in April 2020.

 Peros said that when the 

weather warmed up, “I quickly 

realized that a roof vent window 

was needed in addition to the 

gable vents; otherwise, the 

greenhouse got too hot. So I cut 

in a roof window between two 

rafters, hinged a framed window 

and installed a Palram Automatic 

Roof Vent Opener (about $70).  

As the temperature nears  

70 degrees, a liquid in the open-

er’s cylinder expands, causing 

the vent to open. As the tempera-

ture drops, the vent closes. The 

opener requires no power and 

has worked perfectly for over two 

years. I hope you can share this 

with your readers as an easy 

add-on to your greenhouse plans.”

THE DIY ADVICE WE ALL NEED

Get more than 700 DIY projects, 

repairs and tips in just one volume. 

You’ll find the step-by-step info you 

need to repair, maintain and improve 

your home. It's $10 and shipping is free. 

familyhandyman.com/2UND

MEET THEA ALVIN, STONEMASON

FAMILYHANDYMAN.COM    APRIL/MAY 2023    3

P
H

O
T

O
 C

O
U

R
T

E
S

Y
 O

F
 T

H
E

A
 A

L
V

IN

http://facebook.com/thefamilyhandyman
http://pinterest.com/family_handyman
http://youtube.com/thefamilyhandyman
http://instagram.com/familyhandyman
http://tiktok.com/@familyhandyman
http://familyhandyman.com
mailto:Submissinos@familyhandyman.com
http://familyhandyman.com/2UND
http://FAMILYHANDYMAN.COM
mailto:Submissinos@familyhandyman.com


DR Power Equipment

Devour Brush Piles 
with a DR® Chipper 
Shredder!

•

•

•  

•  

DRchipper.com

DRpowergrader.com

•  Fill in potholes & smooth out washboard

•  Loosen & redistribute existing material

•  Tow with your ATV, UTV, or tractor

Make Your Driveway 
Like NEW with a 
DR® Power Grader!

Do it Right with DR®

USA
ENGINEERED AND BUILT

 Assembled in the USA 
using domestic and 

foreign parts.

http://DRchipper.com
http://DRpowergrader.com


GoDRpower.com

DRfieldbrush.com

Nothing Stops a 
DR® Field & Brush Mower!

®

DRrototiller.com

•  Bust sod and churn through 
the most compacted ground

•  Prepare seedbeds or till garden 
waste back into your soil 

•  Full line includes walk-behinds, 
tow-behinds, and cultivators 

$

USA
ENGINEERED AND BUILT

 Assembled in the USA 
using domestic and 

foreign parts.

The LEADER in Field & Brush Mowers

•  Up to 2X THE POWER of the competition

•  CUT 3" brush & thick fi eld grass with ease

•  WIDEST SELECTION of deck sizes and features

•  GO-ANYWHERE power steering & hydrostatic 

drive options PLUS

http://GoDRpower.com
http://DRfieldbrush.com
http://DRrototiller.com


EASY 
1-hand dumping!

DRleafvac.com 

ow-Behind

• 1 in vacuum power
nd capacity

•  NEW PRO MAX

model holds up to
50 gallons

• ll models newly
edesigned with up
o 20% more capacity

• NEW PILOT XT model fill
leaf bags for curbside p

•  Collects & mulches 
up to 50 lbs of leaves

• Includes onboard cadd
for extra bags

The LEADER in Leaf Vacs! DR® Leaf & La n Vacuums

USA
ENGINEERED AND BUILT

Assembled in the USA
using domestic and 
foreign parts.

Discover the POWER and PRECISION 
of a DR® Trimmer Mower!

USA
ENGINEERED AND BUILT

 Assembled in the USA 
using domestic and 

foreign parts.

DRtrimmer.com

DR Power Equipment

•  

•

•  

•  

NEW

DESIGN

Do it Right with DR®

http://DRleafvac.com
http://DRtrimmer.com


BurnCage™

MAX

2X
the Volume 

of the

 Original!

• Self-propelled haule

• Powers up hills with

•  Powered dumping

• Converts to
a flatbed

DRpowerwagon.com  

Haul up to 800 lbs with 
a DR®Powerwagon!

USA
ENGINEERED AND BUILT

Assembled in th
using domestic
foreign parts.

Make Stumps 
Disappear!

•  Grind away stumps fast

•  Rotary head takes 360 “bites” 
per second

• Tungst
tipped

• Self-pro
available

DRstumpgrinder.com  

USA
ENGINEERED AND BUILT

Assembled in the USA 
using domestic and 

foreign parts.

BURN SAFELY with 
the DR® BurnCage™

DRburncage.com 

• Stainless steel design

• Light, durable
folds flat for st

•  Perforated 
construction 
maximizes airfl

•  Traps embers 
and burns mo
thoroughly

Available 

in 3 sizes

GoDRpower.com

http://DRpowerwagon.com
http://DRstumpgrinder.com
http://DRburncage.com
http://GoDRpower.com
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HANDS ON
 TOOLS, GADGETS + GEAR WE RECOMMEND

N O - GA S 

A U G E R

I 
rebuilt my backyard 

fence last summer and 

needed the posts closer 

together. This meant 

digging all new post-

holes. If I’d had only a few 

holes to dig, I’d have done 

them by hand, but I had to 

dig about 20. I didn’t have 

room to bring in a skid 

steer, but I did have Ryobi 

batteries from other yard 

tools I own, so I grabbed a 

Ryobi 8-in. 40-volt battery-

powered auger. 

 My expectations were 

low, so I was happily sur-

prised when this auger 

bored into the dirt with the 

ease of a gas-powered 

machine. The auger will 

stop if you hit a large rock, 

but if you hit a rock with a 

gas-powered auger, you 

get flung like a rag doll—

so I don’t mind the auger 

stopping in this case. 

 Also, as with any pow-

ered, hand-operated 

auger, you do need to lift 

it out of the ground. But 

it’s still much easier than 

digging all those holes by 

hand. You can pick up the 

40-volt posthole auger 

online or at home centers 

for $500—this includes 

the tool, a 40-volt battery 

and a charger.  

BRAD HOLDEN  DEPUTY PROJECT EDITOR 

http://FAMILYHANDYMAN.COM


FAMILYHANDYMAN.COM    APRIL/MAY 2023    9

PORTABLE COOL
Living in Minnesota, I dread four or five weeks each year: a few 

weeks in the winter that are unbearably cold, and a week or two 

in the summer when temperatures push 100 degrees and I break 

into a sweat retrieving the morning paper. With the Arctic cold, I 

can always layer up. But during a heat wave, options are fewer. 

 Last summer I decided to try out a portable air conditioner at our 

cabin. The LG 7,000 BTU Portable Air Conditioner is a standalone 

$&��GHKXPLGLÀHU�DQG�IDQ�LQ�RQH��,W�IHDWXUHV�PXOWLSOH�IDQ�VSHHGV��DQ�

on/off timer and an auto restart feature for power outages. The 

large digital user-friendly dashboard features indicator lights for 

fan speed, timer and temperature control. The AC also features an 

innovative auto-swing vent to circulate the cool air.

 Maintenance is simple. First, a light indicates when it’s time to 

FOHDQ�WZR�DLU�ÀOWHUV��<RX�MXVW�SRS�WKHP�RXW��ULQVH��GU\�DQG�UHLQVWDOO��

Second, two spigots on the back of the machine drain condensa-

WLRQ�IURP�WKH�DLU�FRQGLWLRQHU�DQG�GHKXPLGLÀHU��0DNH�VXUH�WR�FRQ-

nect a drain hose or empty them regularly.

 Once installed at our cabin, the LG Portable Air Conditioner did 

DQ�DGHTXDWH�MRE�RI�VORZO\�FRROLQJ�WKH�ODUJH�OLYLQJ�DUHD��ZKLFK�LV�

almost double the recommended square feet for this unit. At night, 

we rolled the machine into the bedroom. I had to reinstall the venting 

in a bedroom window, but the unit kept us cool and comfortable in 

the small area. The LG 7,000 BTU Portable Air Conditioner ($400) is 

available at The Home Depot, Lowe’s, Amazon and LG.com.  

ETHAN O’DONNELL  EDITOR

POCKET-SIZE 

LASER MEASURER

T
he Craftsman Pocket  

Laser Distance Measurer 

is capable of measuring 

distances up to 55 ft., accurate 

to within 1⁄4 in. With a single 

button, the 11⁄2 x 21⁄2-in. unit 

shoots a red laser at targets  

to determine their distance. It's 

as simple and foolproof as it 

gets. As soon as I took it out  

of the package, I was shooting 

measurements. And it features 

a micro-USB rechargeable  

lithium-ion battery. The 

Craftsman Pocket Laser 

Distance Measurer lets you  

pick from inches, feet and 

inches, feet as decimals, or 

meters as decimals.

 To determine accuracy, I took 

some measurements around the 

house with a 30-ft. tape mea-

sure, a 100-ft. fabric tape mea-

sure and the Craftsman Pocket 

Laser Distance Measurer. I per-

formed a side-by-side compari-

son of 50 measurements taken 

with the Craftsman Pocket 

Laser Distance Measurer and 

the tape measures. 

 It was spot on 27 out of  

50 times. The other 23 times, 

the average discrepancy was 

.146 inches, or a bit over 1⁄8 in.  

I assumed the laser distance 

measurer and tape measures 

would differ most at longer dis-

tances, but that wasn't the case. 

Discrepancies were between  

1⁄16 in. and 3⁄16 in. and came at 

many distances—from less than 

4 ft. to more than 45 ft. A 1⁄4-in. 

discrepancy was rare at any 

distance.

 You can spend hundreds of dol-

lars on laser measurers that will 

give you better precision, but the 

Craftsman Pocket Laser Distance 

Measurer is perfect for “close 

enough” measurements or calcu-

lating estimates—for flooring or 

paint quantities, for example. The 

Craftsman Pocket Laser Distance 

Measurer is available at home 

centers for about $35.  

MIKE BERNER  SENIOR PROJECT EDITOR

http://FAMILYHANDYMAN.COM
http://LG.com
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HANDS ON

T I M E S A V I N G  M O W E R
After researching wide, homeowner-grade, walk-behind mowers, I 

decided on the Toro TimeMaster 30. This 30-in.-wide walk-behind 

mower is powered by a 223cc Briggs & Stratton gasoline engine. 

The 30-in. cutting deck has two 15-in. blades.

 The mower has a few nice features: an easy two-point lawn 

height adjustment, a quick-stow storage lever and an automatic 

blade-stop system so you can move an obstacle without turning off 

the mower. An innovative Personal Pace self-propelled system senses 

your preferred walking pace and adjusts the mower speed accord-

ingly. And when it’s time to tidy up, a built-in washout port for a hose 

FRQQHFWLRQ�VLPSOLÀHV�FOHDQLQJ�WKH�XQGHUVLGH�RI�WKH�PRZLQJ�GHFN�

 The mower comes assembled and includes a grass collection bag, 

a detachable side discharge chute, a garden hose attach-

ment for the washout port and a quart of engine oil.

 The Toro TimeMaster 30, with a 30-in. cutting deck, costs 

$1,500. Toro backs all its mowers with a three-year, guaran-

teed-to-start warranty. The TimeMaster 30 is available 

with a push-button start, but I chose a pull start. Find 

yours at a home center or hardware store.  

ETHAN O’DONNELL  EDITOR

GRILLING BASKET
The Weber Deluxe Grilling Basket is a stainless steel container 

available in two sizes: small, 71⁄2-in. square, or large, roughly  

11 x 13 in. Both basket sizes are a hair under 21⁄2 in. deep and 

can be used with gas, charcoal or pellet grills.

 These baskets are ideal for grilling vegetables and bite-sized 

items such as shrimp or steak tips. They have easy-to-grab han-

dles and they're dishwasher safe. The small and large sizes of 

the Weber Deluxe Grilling Basket are available for $25 and $35, 

respectively, at home centers or online.  

ETHAN O’DONNELL  EDITOR

REFRESH DIM 

HEADLIGHTS

T
he 3M Restore and Protect 

Headlight Restoration Kit 

claims to make your headlights 

10 times clearer, improve brightness 

by up to 200% and add a layer of UV 

protection. The two-step kit includes 

an instruction pamphlet, 1,000- and 

3,000-grit refining discs, a foam 

sanding pad, a couple of clear coat 

wipes and one disposable glove.

 My car’s lights were in good 

shape, so I tested the kit on a couple 

of junkyard headlights. I started by 

cleaning the headlights with soap 

and water. Next, I attached the 

P1000 abrasive disc to the pad and 

started sanding. Using a spray bot-

tle, I wet the headlight and sanding 

disc liberally. I attacked the head-

light with plenty of elbow grease, 

sanding vigorously and spritzing 

with water as needed. With the 

P1000 disc, the goal is to remove 

yellowing, pitting and surface 

defects from the lens. Each lens 

needed two to three minutes to take 

off all the discoloration and defects.

 Then I switched to the P3000 disc 

and repeated the process, dampen-

ing the disc and lens as I worked. 

Once I finished sanding both lights, 

I wiped down the headlights with a 

clean towel and water. The yellow-

ish color was gone, but the head-

lights still looked cloudy.

 The next step—wiping on the 

clear coat—took care of that, mak-

ing the lenses look like new. I let 

the first clear coat dry for 15 min-

utes, then I applied 

the second coat. It 

took about 10 minutes 

to restore each head-

light. The 3M Restore 

and Protect Headlight 

Restoration Kit is 

available online for 

about $13.  

JAY CORK  PROJECT EDITOR

http://FAMILYHANDYMAN.COM


Columbia River

Snake River

Pacific
Ocean

Kalama

Hells
Canyon

Columbia River Gorge

Astoria

Multnomah
Falls

The Dalles

Umatilla

Richland

Spokane

Clarkston
Lewiston

Portland

Hayden
Island

Stevenson
Hood River

OREGON OREGON

WASHINGTON

Mt. Hood

Pendleton

Mount St. Helens

Experience the
Grandeur of
Multnomah Falls

AmericanCruiseLines.com

Call 

866-975-1647

to request a

FREE
Cruise Guide

COLUMBIA AND SNAKE RIVERS 

Follow Lewis and Clark’s epic 19th-century expedition along the 

Columbia and Snake Rivers aboard the newest riverboats in the 

region. Enjoy unique shore excursions, scenic landscapes, and 

talented onboard experts who bring the region to life.

Cruise Close To Home®

On The Trail Of

LEWIS & CLARK

http://AmericanCruiseLines.com
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HANDY HINTS
 CLEVER SOLUTIONS FROM OUR READERS

D R I L L- P O W E R E D 

C O R D  S T O R A G E

I 
made this cord reel to easily roll up and store long extension cords 

using a 5-gal. bucket, plywood scraps, a 12-in. length of 4-in. PVC 

pipe and a furniture leg dolly. I cut two plywood discs to fit inside 

the bucket and two to fit inside the pipe. Glue the small discs in the 

center of each large disc. Slip on the pipe and secure it with a few 

screws. Attach the dolly to the bottom, set the reel in the bucket and 

cut a hole on the side. To reel in the cord, drive a lag screw in the top 

of the reel and let the drill do the work. 

MIKE BERNER

CORD END 

HOLE

4" PVC

FURNITURE 

LEG DOLLY

http://FAMILYHANDYMAN.COM
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LADDER BALANCE
I painted a stripe at the center balance point of my extension 

ladder. That way, I always know where to pick it up.

CHRISTOPHER CRUMP

INSTANT  

TOOL HOLDER

H
ere’s how I store files, large 

drill bits, screwdrivers and 

other long tools so they’re 

easy to see and close at hand. Cut 

the top off a clear 2-liter plastic 

soft drink bottle, leaving a flap for 

hanging. Smaller bottles hold 

smaller tools and common house-

hold items.

NOEL HANSEN

O N  T H E  M A R K
Make an accurate cutting line for PVC pipe by cutting a 2-in. 

piece from the factory-cut end of the pipe. Cut a slit 

through the piece so it can easily be slipped onto 

the section being cut. Use the factory-cut edge to 

mark, or as a guide for your handsaw.
DENNIS H. SHIELDS

FACTORY-CUT 

EDGE

CUTTING 

LINE

http://FAMILYHANDYMAN.COM
mailto:submissions@familyhandyman.com
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HANDY HINTS

A D J U S T A B L E  D R A W E R  D I V I D E R
The utensil tray in our kitchen drawer would slide around and get out of place, occasionally spilling 

flatware. So this was my easy fix: I fit a piece of 1∕4-in. plywood between two strips of adhesive-

backed foam—one at the back of the drawer and one at the front. The tray stays put, and the divider 

makes another usable space for long utensils. The divider is easy to move as needed.
MIKE BERNER

1⁄2" FOAM 

TAPE

1⁄2" FOAM 

TAPE

AT THE END OF YOUR ROPE?
Here’s a smart way to keep nylon rope from fraying 

when you cut it. Firmly wrap three turns of electrical 

tape around the rope and cut it with a sharp utility 

knife. Keep the tape around the end and melt the end 

of the rope slightly with a lighter. The tape keeps the 

braided nylon from turning into a melted blob.

TIM KING

CORD AND HOSE HANGERS

S
ave plastic six-pack rings to hang cords, 

ropes and air compressor hoses. Fold over 

the plastic holder to make a three-ring strip, 

then slide one end through the other—around the 

cord or hose—and hang it on a nail or peg. 

DON RUGGIERI

http://FAMILYHANDYMAN.COM
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BY MIKE BERNER

A SPLASH OF PEACE FOR YOUR PATIO

MODERN WATER 
FOUNTAIN

http://FAMILYHANDYMAN.COM
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hen I think of deep relaxation, 

the sound of water immediately 

comes to mind: crashing ocean 

waves, the trickle of a nearby 

brook, a cascading waterfall, 

light rain—you get the idea.  

 To bring this calming sound to your backyard, 

I’ve designed a sleek water feature using a 

simple box for a reservoir, a pump and basic 

SOXPELQJ�SDUWV�WR�NHHS�WKH�ZDWHU�ÁRZLQJ��,W�FDQ�

be disassembled easily and tucked away for 

winter or moved around your patio. I dressed 

mine up by using ipe hardwood and wrapping 

the reservoir with a sheet of copper. Using the 

LGHDV�,�VKDUH�KHUH��\RX�FDQ�EXLOG�D�PRGLÀHG� 

YHUVLRQ�WR�ÀW�\RXU�IDYRULWH�UHOD[DWLRQ�VSRW�

W H A T  I T  T A K E S

TIME

2 days

TOOLS

Table saw, circular saw, miter saw, 

jigsaw, 18-gauge nail gun, basic 

woodworking tools

COST

$400

SKILL LEVEL

Intermediate

1 
FRAME THE RESERVOIR 
Cut the reservoir frame 

sides (A) and ends (B) 

from 2x2 lumber and fasten 

the bottom piece of marine 

plywood (C) to form the base 

of the reservoir.  

 Align the reservoir sides 

(D) with the ends of the base 

and fasten them to the 2x2s. 

Fasten the reservoir ends (E) 

to the 2x2s at the bottom 

with construction screws. 

Drive trim screws into the 

edges of the plywood toward 

the top.

2 
PLACE THE LINER 
Two options are avail-

able for lining the  

reservoir. Flat pond liners, 

available at home centers, 

are an inexpensive option 

but require a bit of origami 

to fit properly.  

 I ordered a custom heavy-

duty box welded liner from 

everything-ponds.com that 

fit the reservoir perfectly. At 

$200, it was more expensive, 

but it was well made, strong 

and easier to install.

1

SCAN THIS CODE 

TO WATCH THE 

BUILD AND  

HEAR THE 

CALMING SOUND 

OF FALLING 

WATER.

MIKE BERNER, SENIOR 

PROJECT EDITOR, ENJOYS 

CREATING PROJECTS FOR 

EVERY LEVEL OF DIYER.

M E E T  T H E  B U I L D E R

2

http://FAMILYHANDYMAN.COM
http://everything-ponds.com
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5

3

4

3 
FASTEN THE LINER 
Rip the termination bar (F) 

down to 1¼4-in., then cut it to fit 

inside the reservoir. Drill counter-

sunk pilot holes every several 

inches, then clamp the termina-

tion bar and liner to the top of the 

reservoir and fasten them with 

1-in. screws. This prevents the 

liner from sliding down.

4 
LAYER THE 
WATER CURTAIN ARM 

At the table saw, rip off the 

rounded edges of the ipe deck-

ing, leaving the boards about  

5 in. wide. Then cut the horizontal  

(G) and vertical (H) outer arm 

parts to length with 15-degree 

angles on the ends. I cut each 

pair at the same time to ensure 

they were the same length and 

angle. Rip another piece of deck-

ing in half for the spine of the 

arm, and cut two pieces for each 

of the horizontal (J) and vertical 

(K) spine parts with the same 

15-degree angles. Lay the parts 

on a flat surface; glue the pieces 

together, overlapping the spine.

5 
FASTEN PLUMBING CLIPS 
Before gluing and nailing the 

final layer of the arm assem-

bly, fasten plumbing clips to hold 

the CPVC and vinyl tubing along 

the inside of the spine. Then 

fasten the final pieces of  

ipe to complete the arm.

IPE DECKING
I constructed the water curtain 

arm from ipe decking. It’s a  

rot-resistant species that will 

do well outside for years with 

little maintenance. 

TRIM THE 

LINER FLUSH

COUNTERSINK  

PILOT HOLES

TERMINATION BAR

OVERLAP THE JOINTS

FOUNTAIN  

ARM SPINE

http://FAMILYHANDYMAN.COM
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CUTTING LIST
 KEY QTY. DIMENSIONS PART

 A 2 2x2 x 48" Reservoir frame side

 B 2 2x2 x 9" Reservoir frame end

 C 1 3⁄4" x 12" x 48" Reservoir bottom

 D 2 3⁄4" x 121⁄2" x 48" Reservoir side

 E 2 3⁄4" x 121⁄2" x 131⁄2" Reservoir end

 F 2 1⁄4" x 3⁄4" x 471⁄2" Termination bar

 G 2 3⁄4" x 5" x 449⁄16" Horizontal outer arm

 H 2 3⁄4" x 5" x 305⁄16" Vertical outer arm

 J 2 3⁄4" x 21⁄2" x 407⁄16" Horizontal spine

 K 2 3⁄4" x 21⁄2" x 3' Vertical spine

 L 2 3⁄4" x 21⁄2" x 9" Arm support block

 M 1 3⁄4" x 11⁄2" x 5" Fountain arm cap

 N 2 3⁄4" x 2" x 50" Top side trim

 P 2 3⁄4" x 2" x 143⁄16" Top end trim

 Q 2 3⁄4" x 1⁄4" x 491⁄2" Lower side trim

 R 2 3⁄4" x 1⁄4" x 14" Lower end trim

MATERIALS LIST
ITEM QTY.

2x2 x 8' 3

3⁄4" x 4' x 8' marine-grade plywood 1

2" construction screws 1 lb.

Pond liner 

12" copper coil 12'

3⁄4" x 51⁄2" x 8' ipe (or other rot-resistant or

 treated hardwood) 4

3⁄4" CPVC pipe 4'

1" vinyl tubing 4'

Fountain pump 

Plumbing fittings 

OVERALL DIMENSIONS:  

49½" W x 12" D x 34¾" H

FIGURE A 

WATER FOUNTAIN

G

H
K

J

L

F

P

N

C
D

E

LINER

B

A

R

Q

M

15° CUTS

15° CUTS

15° CUTS

90° CUTS

http://FAMILYHANDYMAN.COM


FAMILYHANDYMAN.COM    APRIL/MAY 2023    21

6 
NOTCH THE ARM 
Using a Speed square 

indexed against the bottom 

of the arm, lay out a 12-in. tall  

by 7¼8-in. wide vertical notch to  

fit over the end of the  reservoir. 

Transfer the mark to both sides 

of the arm and cut the notch 

using a circular saw and jigsaw.

7 
WRAP THE RESERVOIR 
I decided to wrap the ply-

wood with copper rather 

than stain or paint it. To apply 

the copper, roll contact cement 

on the outside of the reservoir 

and onto the copper coil. Then 

carefully place the reservoir 

onto the copper. Apply one side 

at a time, folding the copper 

around the corners with a wood 

block. I planned for the seam of 

the copper to be hidden later by 

the water curtain arm. Once the 

copper is applied, press it firmly 

in place with a J-roller.

8 
ATTACH THE ARM 
Glue two ipe offcuts together 

to make the arm support block 

(L). Position this block on the 

inside of the reservoir to keep the 

arm in place. Fasten the block 

using screws from the outside, 

and seal it with silicone. Slide the 

arm over the reservoir edge and 

fit the plumbing channel over the 

block.

8B8A

7

6
90°

SILICONE

ARM 

SUPPORT 

BLOCK

http://FAMILYHANDYMAN.COM
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11

9

9 
MARK A LINE 
The CPVC pipe that 

makes the water curtain 

needs many holes drilled in 

a straight line. To get them 

all to line up, scribe a line 

across the pipe by clamping 

it down and dragging a 

marker flat along your work 

surface.

10 
DRILL THE 
HOLES 
Mark the hole 

locations along the line 

1 in. apart. Fasten a 

pair of plumbing clips 

to a board to hold the 

pipe in place while 

you drill the holes, 

then clamp the 

board to the table 

to keep it in posi-

tion. Slide the 

pipe through the 

clips and drill 

all the holes.

10

1⁄8" 

DRILL 

BIT

PLUMBING CLIPS

950 GPH 

SUBMERSIBLE PUMP
PUMP NUT

1" VINYL 

TUBING

1" BARB 

FITTING

11 
CONNECT THE FITTINGS 
I spent a while in the plumbing department at  

my local home center piecing together the fittings 

needed to plumb the water curtain to the pump. I ended 

up using a ¾-in. PVC end cap, a ¾-in. push-to-connect x 

FIP brass adapter and a ¾-in. MIP x barb brass adapter. 

After fitting these parts together, I pushed a length of  

1-in.-dia. vinyl tube over the barb fitting and used a  

hose clamp to hold it in place.

http://FAMILYHANDYMAN.COM
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13

12

HOSE 

CLAMP

¾" PUSH-TO-CONNECT x 

FIP BRASS ADAPTER

¾" MIP x 

BARB BRASS 

ADAPTER

3⁄4” PVC END CAP
3⁄4"  CPVC PIPE

12 
CONNECT THE PUMP 
Snap the water curtain 

pipe into the plumbing 

clips, then cut the vinyl 

tubing long enough to con-

nect to the pump. Slip the 

tubing onto a barb fitting on 

the pump and tighten the nut 

that connects the tubing to 

the pump. With the plumbing 

in place, I used an offcut of 

ipe to make the fountain arm 

cap (M).  

13 
TRIM THE BOTTOM 
AND TOP 
Measure and cut miters 

on 2-in. wide pieces of ipe to 

make the top side (N) and end 

(P) trim pieces and fasten 

them with a bead of silicone 

and brad nails. Rip 1¼4-in. ipe 

strips for the lower side (Q) 

and end (R) trim and fasten 

them around the bottom of the 

reservoir to cover the edge of 

the copper coil.

http://FAMILYHANDYMAN.COM
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PROJECT EDITOR JAY CORK MISSES 

HAVING A HOBBY FARM, BUT THIS 

VERTICAL GARDEN PROVIDES HIM 

WITH PLENTY OF VEGGIES—  

WITHOUT ALL THE COYOTES.

M E E T  T H E  B U I L D E R

W H A T  I T  T A K E S

TIME

2 days

TOOLS

Table saw, circular saw, jigsaw, 

cordless drill, basic carpentry tools

COST

$1,200 

SKILL LEVEL

Beginner

http://FAMILYHANDYMAN.COM
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BY JAY CORK

love having a vegetable 

garden, but since I moved 

to the city, my space is lim-

ited. This vertical garden—

a simple, attractive design 

built with cedar boards—has  

a small footprint and vertical 

“acreage” that makes the most 

of my urban backyard. And I 

appreciate that I can garden 

with a lot less bending!

TIME TO GROW UP!

BUILD A 
VERTICAL 
GARDEN

1 
MAKE THE FIRST LEG 
Following Figure A, mark the cutting lines on a 2x6 cedar leg 

blank. Cut the stair steps and angled ends using any method  

you are comfortable with. I used a jigsaw and a miter saw. 

CHOOSING 

WOOD
Although pressure-

treated lumber  

no longer contains 

arsenic, I still avoid 

using treated lumber 

where I’m growing 

food. Decay-resistant 

woods such as red-

wood and red cedar 

are two alternatives 

that look great and 

last for years. 

1

http://FAMILYHANDYMAN.COM
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MATERIALS LIST
ITEM QTY.

2x12 x 8' cedar boards 12

2x6 x 8' cedar boards 3

11⁄2" dowel 1

21⁄2" trim screws Box

CUTTING LIST
 KEY QTY. DIMENSIONS PART

 A 3 621⁄2" x 111⁄4" x 11⁄2" Tier 1 sides

 B 3 481⁄2" x 111⁄4" x 11⁄2" Tier 2 sides

 C 3 341⁄2" x 111⁄4" x 11⁄2" Tier 3 sides

 D 3 201⁄2" x 111⁄4" x 11⁄2" Tier 4 sides

 E 3 33" x 51⁄2" x 11⁄2" Stand legs

 F 1 36" x 11⁄2" Dowel

FIGURE B  SAW GUIDE

FIGURE C  SAW GUIDE BOTTOM

FIGURE A  LEG DIAGRAM

MAKE  

THE TIERS
My favorite aspect  

of this project is its 

simplicity—it assem-

bles with butt joints 

and requires only  

one setup on the saw. 

I designed this guide 

(Figure B) so that any 

circular saw can be 

used to make these 

compound miter cuts. 

33°

31⁄2"

4"

45°

37⁄8"90°

45°

31⁄2"

36"

10"

33"

20"

8"

E51⁄2"
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3

2 
CUT THE REMAINING LEGS 
Use the first leg as a tem-

plate to lay out the other  

two. Cut them as you did the 

first one.

3 
ASSEMBLE THE TRIPOD 
Make a mark every 11¼2 in. 

around the circumference  

of the center support dowel to 

 indicate the spacing for the  

legs. Drill pilot holes through the 

dowel and use 21¼2-in. screws to 

attach the legs. 

4 
CUT THE TIER SIDES 
Clamp the saw guide to  

the 2x12 cedar and make 

one angled cut across the cedar 

board. Make the mark for the 

opposing cut from the top corner, 

and then flip the guide around 

and make the second cut. Make 

three sides for each tier level. 

SET UP THE  

SAW GUIDE
Tilt the blade on the saw to 

16 degrees and make a cut 

on the saw guide. This will 

make the zero-clearance base 

for your saw. Now you can line 

up all your cuts to the cut edge 

at the bottom of the guide.

4

2

USE A 

TEMPLATE

21⁄2" DECK 

SCREWS

http://FAMILYHANDYMAN.COM
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FIGURE D  TIER PARTS

OVERALL DIMENSIONS:  

641⁄2" W x 36" H x 641⁄2" D

SCAN THIS CODE 

AND WATCH  

THIS VERTICAL 

GARDEN GROW 

FROM THE 

GROUND UP.

33° ANGLE WITH A 

16° BACK BEVEL

481⁄2"

341⁄2"

TRIM

 SCREWS

221⁄2° BEVEL

5 6

D

C

B

A

621⁄2"

201⁄2"
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5 
BEVEL THE TOP EDGES 
Before assembly, bevel the top edges of the 

boards so they appear level when assembled. 

With the table saw blade set to 221¼2 degrees, trim 

the top (long) edge with the short edge against 

the fence.

6 
ASSEMBLE THE TIERS 
With one side flat on the workbench, tack the 

next side in place with brad nails, then secure 

it with trim screws. Finish with the third side. 

7 
FIND LEVEL GROUND 
Find or create a level area where the lower tier 

and legs can sit. It doesn’t have to be perfectly 

level; just make sure it’s not tilting too much. Set 

the lower tier with the leg stand centered inside. 

Set the second tier and start filling with soil.

8 
PLANT AND ENJOY 
Fill the garden with soil as you stack the tiers. 

Now you’re ready to start growing! This verti-

cal garden is perfect for herbs and small greens. 

Even carrots would do well! And be sure to check 

out “Grow Mini Vegetables” on p. 30.

FILL AS 

YOU GO

7

8

http://FAMILYHANDYMAN.COM
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GROW MINI 
VEGETABLES

BY CAROL J. MICHEL

GROW A GARDEN 

IN A TINY SPACE!

n the late 1980s,  

I carved out 

space for my  

ÀUVW�YHJHWDEOH�

JDUGHQ�IURP�D�

1-ft. wide strip of soil 

EHWZHHQ�P\�DSDUW-

ment patio and a 

IHQFH��,�GLG�P\�EHVW�

to squeeze some 

JUHHQ�EHDQV�DQG� 

a few tomato plants 

into that little space. 

Today, with that same 

limited space, I can 

JURZ�GR]HQV�RI�PLQL�

YHJHWDEOH�YDULHWLHV�

POT-A-PENO 

PEPPER
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WHAT ARE MINI 
VEGETABLES?
Mini vegetables, also referred to 

as dwarf or compact vegetables, 

are vegetable plants that are 

much smaller than their standard 

counterparts. According to Josh 

Kirschenbaum, PanAmerican Seed 

vegetable accounts manager, no 

parameters are set for what 

defines a dwarf vegetable, but 

they are notably smaller than a 

standard-size vegetable and can 

perform well in a container.

 Like full-size vegetable plants, 

dwarf or mini vegetable plants 

usually require full sun. When 

they’re grown in containers, you’ll 

also need to water them more 

frequently—as often as once or 

twice a day during the hottest 

days of summer, depending on 

the size of the container. You’ll 

also need to fertilize them more 

often because frequent watering 

quickly leaches out the nutrients 

the vegetables need to thrive.

A LITTLE HISTORY
As Jen McGuinness noted in  

her book Micro Food Gardening: 

Project Plans and Plants for 

Growing Fruits and Veggies in  

Tiny Spaces, people are moving  

to cities, and by 2050, well over 

half of us will live in an urban 

environment. Fortunately, the 

plant industry recognizes this, 

and plant breeders at companies 

such as PanAmerican Seed 

started breeding dwarf vegetable 

varieties about 15 years ago with 

a focus on those that grow well in 

both containers and hydroponic 

systems, such as the AeroGarden.

WHY GROW MINIS? 
You won’t harvest bushels of pro-

duce when you grow mini vegeta-

bles or fruits, but there are still 

many good reasons to grow them.

ENJOY HOMEGROWN TASTE. 

You’ll discover that homegrown 

vegetables, even small ones, 

often taste better than varieties 

you buy in grocery stores. Plus, 

you can’t get fresher vegetables 

than those you pick and eat right 

away. If you grow dwarf 

vegetables using an indoor hydro-

ponic system, you can also get 

that fresh taste year-round.

SPEND LESS TIME AND 

EFFORT. Planting mini veg-

etables in containers takes 

less time and overall effort 

than planting a vegetable 

garden in the ground.

TEACH KIDS ABOUT FOOD. When 

kids see dwarf vegetables growing 

up close, they learn where their 

vegetables come from.

GAIN EXPERIENCE TO GROW 

FULL-SIZE VEGETABLES. Many 

people are timid about planting a 

large vegetable garden, even when 

they have the space for it. After 

having success with dwarf vegeta-

bles, you may have the desire to 

grow regular-size vegetable plants.

THE CHALLENGES
Growing dwarf vegetables isn’t 

completely trouble-free. They  

can still be attacked by the same 

insect pests and diseases found 

in in-ground vegetable gardens.

 You’ll also need to spend time 

caring for them. This often means 

daily watering and weekly fertiliz-

ing with plant fertilizer labeled for 

use with vegetables. Lastly, the 

containers, potting soil or hydro-

ponic system can cost quite a bit 

initially. Fortunately, most contain-

ers can be reused for years.

TABLETOP 

VEGETABLES
If your only growing space  

is a sunny windowsill or a 

small table outdoors, “table-

top vegetables” may be your 

best option. Kitchen Minis 

from PanAmerican Seed 

were bred to be grown in 

small containers. You buy  

the potted vegetable plant 

and enjoy picking fresh veg-

etables for a few weeks. 

 Once they’ve stopped  

producing, you can compost 

the plants and recycle the 

containers. Several varieties 

of sweet peppers, hot pep-

pers and cherry tomatoes 

are available now. A cucum-

ber called Quick Snack is  

in the works. Find out more 

at kitchenminis.com.

C H O O S I N G  Y O U R  V E G E TA B L E S
Deciding which mini vegetables to grow is the same as deciding 

which vegetables to grow in a regular garden.

�  Choose vegetables you already love to eat. Maybe try one or  

two you don’t like and see if you like the homegrown version.

�  How big will the plant get at maturity? Dwarf, mini, compact and 

ultra-compact are all terms used to describe smaller vegetable 

plants. Read the label to determine the mature size so you won’t 

be surprised.

�  How big will the vegetables you harvest be? Some dwarf plants 

also produce much smaller vegetables, while others grow vege-

tables that are almost full size. 

�  Don’t limit yourself to just vegetable plants labeled as dwarf, 

compact, mini, etc. Also look for full-size varieties—which may  

be naturally smaller plants to begin with—that are described  

as growing well in containers.

�  Finally, choose a few varieties that you can eat as you pick them. 

Nothing is better than a fresh, sun-warmed cherry tomato right 

off the vine.

KATARINA 

CABBAGE
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 You should have mature cab-

bage heads ready to harvest in 

about six weeks. This cabbage 

variety was named an All-America 

Selections winner in 2016.

�  Sow seeds indoors four to six 

weeks before transplanting 

outdoors or buy transplants  

in early spring.

�  To keep cabbage butterfly lar-

vae from eating the leaves, 

you may need to cover them 

with a light horticultural cloth.

3 
CUCUMBER:  
PATIO SNACKER
Cucumber Patio Snacker  

(territorialseed.com) is a dwarf 

vegetable variety you can grow in 

a large container. Cucumber 

plants are vines, so add a small 

trellis to give the vines something 

to climb up.

 The big surprise is that this 

plant, although smaller than most 

cucumber plants, produces larger 

cucumbers, up to 7 to 8 in. long, 

in 50 days or so.

 Keep picking the cucumbers  

to encourage the vine to keep 

flowering. Also, encourage bees to 

visit your plant by planting flowers 

nearby. Cucumbers produce sepa-

rate male and female flowers and 

need bees to pollinate them.

�  Sow seeds directly outside in  

a large container. 

�  Thin to one or two seedlings  

by carefully pulling out the 

other seedlings. 

4 
WATERMELON: CAL SWEET BUSH
You may think there is no way you can grow a watermelon 

in a container, but you can! Cal Sweet Bush is a compact 

bush-type plant with short vines that grows well in contain-

ers. An All-America Selections winner in 2019, it’s available 

at trueleafmarket.com.

    Let it grow all summer and in about 90 days, you’ll have 

your own homegrown watermelon. Just remember to grow 

it in full sun and keep it watered throughout the summer.

�  Sow seeds directly outside in a large container. 

�  Thin to one seedling, the strongest, by carefully pulling 

out the other seedlings. 

�  One seedling should produce one watermelon.

H E R E  A R E  12  O F  O U R  F A V O R I T E S

1 
GREEN BEAN: MASCOTTE
This is another vegetable that 

tastes its best when freshly 

picked. If you don’t have room for 

a big row of beans, try Mascotte 

(burpee.com), a dwarf plant that 

produces beans up to 5 in. long. It 

was named an All-America 

Selections winner in 2014.

 If you keep picking the beans  

as they mature, which takes about 

50 days from sowing, the plants 

should keep flowering and produce 

more beans for several weeks.

�  Sow seeds directly in contain-

ers when the possibility of frost 

has passed, spacing the seeds 

according to the instructions  

on the packet.

�  Seeds should germinate in  

a few days. 

2 
CABBAGE: KATARINA
It’s surprising how big a cab-

bage plant can get and how 

much better homegrown cabbage 

tastes. Try Katarina (territorial-

seed.com), which produces a 

small, tasty head of cabbage and 

grows well in larger containers. 

This cabbage tolerates light 

frosts so you can get an early 

start by putting it outside a few 

weeks before your last frost. 

5 
TOMATO: LIZZANO
If you are looking for the  

classic cherry tomato to grow 

in a container on your patio, try 

Lizzano (territorialseed.com). It 

was an All-America Selections 

winner from 2011.

 This variety produces fruit over  

a long period and is resistant to 

late blight. In a container on the 

ground, it will need a cage or other 

support, but it also does well in a 

large hanging basket where it can 

hang down from the edges. 

�  Start seeds indoors six to eight 

weeks before your first frost-

free date or purchase plants  

in late spring.

�   Harden off seedlings by placing 

them outside in shade for a few 

hours a day when tempera-

tures are above 60. 

�  Plant seedlings in their perma-

nent container once there is no 

risk of frost.

6 
TOMATO: PATIO  
CHOICE YELLOW 
Cherry tomatoes may be 

small, but that’s not true of all 

cherry tomato plants. Patio Choice 

Yellow F1 (trueleafmarket.com) 

was an All-America Selections 

winner from 2017. It’s a smaller 

plant that does well on a patio in a 

container.

 To keep your tomatoes (and  

all mini vegetables in containers) 

healthy and growing, fertilize 

them regularly with a liquid  
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fertilizer because nutrients can 

quickly leach out of the soil with 

regular watering.

�  Start seeds indoors six to eight 

weeks before your first frost-

free date or purchase plants  

in late spring.

�  Harden off seedlings by placing 

them outside in shade for a few 

hours a day when tempera-

tures are above 60 degrees. 

�  Plant seedlings in their perma-

nent container once there is no 

risk of frost.

7 
PEPPER: QUICKFIRE
You can round out your mini 

vegetable collection of pep-

pers with a hot Thai-type pepper 

called Quickfire (parkseed.com). 

An All-America Selections winner 

from 2022, it produces hot pep-

pers on smaller plants, perfect for 

containers. The hot peppers show 

above the foliage, so they are easy 

to harvest when you need one to 

spice up a favorite dish.

 Some gardeners wonder if hot 

peppers grown next to sweet 

peppers make the sweet peppers 

hot too. They don’t. Growing them 

near each other won’t affect the 

taste of either one.

�  Start seeds indoors six to  

eight weeks before your first 

frost-free date or purchase 

plants in late spring.

�  Harden off seedlings by placing 

them outside in shade for a few 

hours a day when tempera-

tures are above 60. 

�  Plant seedlings in their  

permanent container once 

there is no risk of frost.

8 
TOMATO: LITTLE NAPOLI
Not all dwarf tomato plants produce 

cherry tomatoes. Little Napoli (from 

burpee.com) is a mini plant that pro-

duces a Roma-type tomato, the type 

used to make tomato paste and sauce.

 Little Napoli grows best in a large  

container with some support in the form 

of a small tomato cage or sturdy stakes. 

Tie the vines loosely to the stakes or 

gently guide them to grow up through 

the cage. This helps the plant grow 

upright, which ensures good fruiting.  

It needs full sun, and in a container  

may need daily watering.

�  Start seeds indoors 

six to eight weeks 

before your frost-free 

date or purchase 

plants in late spring.

�  Harden off seedlings 

by placing them out-

side in shade for a 

few hours a day when 

temperatures are 

above 60. 

�  Plant seedlings in 

their permanent  

container once there 

is no risk of frost.

PATIO CHOICE 

YELLOW 

TOMATO
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10 
PEPPER:  
JUST SWEET
When it comes  

to mini peppers, there are 

many varieties to choose 

from, including Just Sweet 

(parkseed.com). An All-

America Selections winner 

in 2019, these pepper plants 

can grow up to 3 ft. tall, but 

don’t need to be staked.

 The peppers are sweet and 

good for snacking. When mature, 

they turn yellowish orange.  

Keep picking the peppers and  

the plant should keep flowering 

and producing more throughout 

the growing season.

�  Start seeds indoors six to eight 

weeks before your first frost-

free date or purchase plants  

in late spring.

�  Harden off seedlings by placing 

them outside in shade for  

a few hours a day when tem-

peratures are above 60. 

�  Plant seedlings in their perma-

nent container once there is no 

risk of frost.

11 
BASIL: EMERALD 
TOWERS
Emerald Towers from  

burpee.com is a tall basil plant 

that grows almost straight up, 

making it a good accent plant in  

a container with other edible 

plants. Plus, it’s slow to produce 

flowers, which allows you to  

harvest leaves from it for most  

of the growing season. These 

plants don’t need a large con-

tainer to grow in but should be 

watered regularly.

�  Start seeds indoors four to five 

weeks before your first frost-

free date or purchase plants  

in late spring.

�  Harden off seedlings by plac-

ing them outside in shade for  

a few hours a day when tem-

peratures are above 60. 

�  Plant seedlings in their perma-

nent container once there is no 

risk of frost. You can also direct 

sow seeds in containers out-

doors after your garden is 

frost-free.

12 
PEPPER: POT-A-PENO
Pot-a-Peno was an All-

America Selections win-

ner in 2021. This jalapeno-type 

pepper from burpee.com grows 

well in a container or a hanging 

basket where it will cascade 

down the sides.

 You can pick the peppers while 

green or let them ripen to red. Not 

only will the color change, but the 

flavor will too. Try them both ways!

�  Start seeds indoors six to eight 

weeks before your first frost-

free date or purchase plants  

in late spring.

�  Harden off seedlings by placing 

them outside in shade for a few 

hours a day when tempera-

tures are above 60. 

�  Plant seedlings in their perma-

nent container once the risk of 

frost has passed.
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9 
EGGPLANT: PATIO BABY
Even if you don’t like  

eggplant, grow this dwarf 

variety, Patio Baby (burpee.

com) and try cooking the 

small eggplants it produces. 

Because the plants top out at 

less than 2 ft. tall, they do well 

in large containers in full sun.

 A unique feature of this 

eggplant variety, an All-

America Selections winner  

in 2014, is that it doesn’t  

have thorns on the leaves or 

calyxes (that green cap where 

the eggplant attaches to the 

plant itself), like other egg-

plants. This is a big plus at 

harvest time.

�  Start seeds indoors six to 

eight weeks before your 

frost-free date or purchase 

plants in late spring.

�  Harden off seedlings by 

placing them outside in 

shade for a few hours a 

day when temperatures  

are above 60. 

�  Plant seedlings in their 

permanent container once 

there is no risk of frost.

CAROL J. MICHEL, AN 

AWARD-WINNING AUTHOR, 

ALSO HAS A BLOG CALLED 

MAY DREAMS GARDENS.

M E E T  T H E  E X P E R T

LOVE  

FRESH PEAS?
You can grow Peas-in-a-Pot  

on your patio too. Bred for 

containers and small space 

gardens, it’s a 10-in. plant  

with a good yield. Check it  

out at burpee.com.
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Thrives from partial 

shade to full sun.

Plant it from 

plugs.
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DIY 
HYDROPONIC 
GARDEN

used to think hydroponic gar-

dening was a complex science 

that was out of my reach. But it’s 

just PVC parts, a pump and 

some water. Building a hydro-

ponic garden is faster and easier 

than preparing 

a soil garden 

FRESH VEGETABLES 

AT YOUR FINGERTIPS

BY KARUNA EBERL

bed. Plus, it produces faster-growing 

vegetables with a fraction of the 

water. We made a system compact 

enough to sit on a table in a small 

house or apartment, but still large 

enough for nightly salads. It can even 

be moved outdoors for the summer 

and inside for the winter. P
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W H A T  I T  T A K E S

TIME

1 day

TOOLS

Hole saws: 11⁄4", 11⁄2", 1¾" and 

21⁄2"; 3⁄4" paddle bit, handsaw, 

measuring tape, miter saw, 

permanent marker, drill/driver

COST

$300 

SKILL LEVEL

Beginner

KARUNA EBERL AND 

STEVE ALBERTS 

ARE ON THE FINAL 

STRETCH OF RENOVAT-

ING AN ABANDONED  

HOUSE IN A NEAR-

GHOST TOWN IN 

RURAL COLORADO.

M E E T  T H E  E X P E R T S

1 
CUT YOUR FENCE POSTS 
Cut the 6-ft. PVC fence  

post into two 36-in. pieces. 

Cut the ends as straight as  

possible so the end caps seal 

properly. Also cut two 21¼2-in. 

pieces of 1-in. Schedule 40 pipe.

MATERIALS LIST
ITEM QTY.

1' length of 1" PVC Schedule 40 pipe 1

10-piece package of 3" net cups 

 for hydroponics 1

10.2 oz. clear aquarium silicone sealant 1

27-gal. tough storage bin with lid 

 (should not be translucent) 1

4 oz. Gorilla Clear PVC PrimaGlue 1

4" square PVC fence post, 6' long 1

50-piece package of black plastic slotted 

 mesh net plant cups for hydroponics 1

Boshart 1" insert x 1" D MPT 

 Polypropylene 90-degree elbow 1

Boshart 1⁄2" insert x 1⁄2" D MPT 

 Polypropylene 90-degree elbow 1

Kedsum 660 gph submersible Ultra 

 Quiet water pump with 6' lift height 1

Lifegard Aquatics 1⁄2" double-threaded 

 bulkhead 1

Package of TotalPond vinyl tubing: 

 1⁄2" diameter 1

Package of plant nutrients 1

1" Schedule 40 PVC union 1

Sealproof 1" diameter corrugated 

 pond tubing: 20’ length 1

Sheet of 120-grit sandpaper 1

Sheet of 28 small plugs: 1.5" Rockwool 

 starter plugs for hydroponics 1

Charlotte Pipe 1" Schedule 40 

 MPT x S male adapter 2

Lifegard Aquatics 1" double-threaded 

 bulkheads 3

4" white vinyl pyramid-style 

 fence post caps 4

90-degree elbow: 1" barbed x NPT male 1

1

FIGURE A    

HYDROPONIC GARDEN

11⁄4" 

HOLE

2"

2"2"

2"

21⁄2" 21⁄2"

13⁄4" HOLE

13⁄4" 

HOLE
13⁄4" 13⁄4" 

13⁄4" HOLE
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2 
DRILL THE  
CONNECTION HOLES 
Drill the connection holes  

in your 4-in. PVC fence post  

sections. Three of the holes are 

13¼4 in. diameter and one hole is 

11¼4 in. diameter. (See Figure A 

for hole locations.) These holes 

will face each other on the inside 

vertical faces and are used to 

connect the two rails.

3 
LAY OUT THE CUP 
PATTERN  
Use a permanent marker  

to indicate the center for each 

hole. Leave at least 3 in. of 

space at each end so you don’t 

interfere with the fittings to be 

installed later.

4 
DRILL THE CUP HOLES  
Drill cup holes on the top 

faces of the rails. Drill 11¼2-in. 

holes for small cups and 21¼2-in. 

holes for large cups. After drill-

ing the holes, use sandpaper to 

smooth the edges of the holes.

PRO TIP
Small net cups are good  

for shorter-term plants  

like lettuce. Large net cups 

are good for longer-term 

plants such as peppers  

and strawberries.

2

3 4

11⁄4" 

HOLE

13⁄4" 

HOLE
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5 
GLUE THE RAIL 
CONNECTION FITTINGS 
Assemble the fittings and 

1-in. PVC lengths in the order 

shown in Photo 5B. Apply the 

PVC glue to the inside of the 

receiving fitting and the outside 

of the inserting fitting (Photo 5A). 

Push the pieces together while 

giving them a slight twist, about 

a quarter turn. Hold pressure for 

30 to 45 seconds, or until the fit-

tings don’t pull apart.

6 
INSERT THE BULKHEAD 
FITTINGS 
Insert the fittings in the  

connection holes you drilled in 

Step 2. The threads go inside  

the square post, and the gasket 

seals go on the outside. Tighten 

the nuts onto the threads until 

the fittings are tight.
5A

6

1" UNION1" SCH. 40 

PVC5B
1" BULKHEAD

1" MALE 

ADAPTER

http://FAMILYHANDYMAN.COM
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7 
ADD THE FITTINGS 
Attach the PVC fittings on 

the matching post ends. 

Insert the 1¼2-in. elbow into the  
1¼2-in. bulkhead fitting (Photo 7B). 

Insert the 1-in. elbow into the 

1-in. bulkhead fitting directly 

across from 1¼2-in. fitting. Angle 

elbows downward 45 degrees to 

connect to the water reservoir.

8 
SEAL AND GLUE END CAPS 
Apply silicone to the inside 

of each end cap, with a bit 

extra in the corners. Then apply 

PVC glue along the inside edge 

of the cap, adjacent to the sili-

cone. Apply glue to the outside 

of the post. Push the end  

cap in place and hold for 30 to 

45 seconds. Fill any gaps in the 

corners with silicone.7A

7B

8

1⁄2" ELBOW1" UNION

http://FAMILYHANDYMAN.COM
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9 
CONNECT THE RAILS 
Place your rails next to each 

other with the union fittings 

aligning with the other halves. 

Tighten the union fittings as 

much as you can by hand.

10 
PREPARE THE  
WATER RESERVOIR 
Drill a 11¼4-in. hole 

through the bin lid for the out-

flow tubing. Drill a 3¼4-in. hole 

through the side of the reservoir 

near the top of the sidewall for 

the inflow waterline that will 

connect to the water pump. Drill 

another 3¼4-in. hole next to the 

inflow waterline for the cord to 

pass through. Place the water 

pump in the center of the reser-

voir and route the cord through 

the 3¼4-in. hole next to the inflow 

tubing hole.

9

10A 10B

10C

11⁄4" HOLE

3⁄4" HOLE

WATER 

PUMP
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11 
ATTACH INFLOW AND 
OUTFLOW TUBING 
Push the corrugated 

tubing onto the 1-in. elbow barb. 

Route the 1-in. corrugated tubing 

through the top of the reservoir 

in the 11¼4-in. hole. Leave about  

8 in. in the reservoir and cut off 

the remaining length. Push the 

inflow 1¼2-in. tubing onto the 

elbow barb, route it through the 
3¼4-in. hole in the side next to the 

cord and cut it to appropriate 

length. Push the inflow tubing 

onto the pump barb until it’s 

fully seated. Fill the water reser-

voir three-quarters full and add 

any necessary nutrients.

12 
PREPARE NET CUPS 
You can use seeds,  

seedlings or starter 

plants from a nursery. If your 

plants come in soil, remove as 

much of it as you can from the 

roots before inserting them in 

the Rockwool starter plugs.

13 
FINISH IT UP 
Plug in the pump and 

insert the plant cups into 

the holes in the rails. Don’t leave 

any holes empty. Open holes let 

sunlight into the system, which 

promotes algae growth.

11

12

13
SCAN THIS CODE 

TO LEARN  

MORE ABOUT 

HYDROPONIC 

GARDENING.  
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BY ETHAN O’DONNELL

nless you 

have been 

living under 

a rock, you 

are bound 

to have come across 

one of the many reports 

outlining the toxic 

chemicals that are used 

in herbicides and their 

long-term effects on 

both human beings and 

the environment. As a 

result, environmentally 

friendly products with 

active ingredients such 

as vinegar, salt, soap 

and essential oils have 

gained popularity. 

 As more earth-friendly 

weed killers hit the 

market every growing 

season, I wanted to 

chat with an expert 

about what they are 

and how they work.

HEALTHIER CHOICES 

FOR HUMANS AND 

THE ENVIRONMENT

EARTH-FRIENDLY
WEED KILLERS

HEATHER JOHNSON IS THE 

LEAD HORTICULTURALIST AT 

BACHMAN’S FLORAL & GARDEN.

M E E T  T H E  E X P E R T
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A.D.I.O.S. SELECTIVE 

BIO-HERBICIDE
A.D.I.O.S. is becoming increasingly 

popular in parts of the United States 

where conventional herbicides are 

restricted. Salt, its active ingredient, 

is a selective herbicide that can be 

used against broadleaf weeds such 

as dansdelions, creeping Charlie and 

thistles. A.D.I.O.S. meets all USDA 

organic standards and 

has been approved for 

use in commercial organic 

farming. But use sparingly, 

as Johnson has already 

said; the overuse of 

salt-based products can 

negatively affect the 

quality of soil in the 

long run. A 36-oz. spray 

bottle costs about $39 at 

natural-alternative.com.

ESPOMA WEED PREVENTER  

PLUS LAWN FOOD
Espoma Organic Weed Preventer Plus Lawn Food is the best 

environmentally friendly weed care product for established 

lawns. This product is made of pure 

corn gluten meal, making it a safe 

product for children and pets to play 

on even immediately after application. 

In addition to inhibiting weed growth, 

the product also feeds the lawn, ensur-

ing it stays green and healthy.

 Johnson says organic and preemer-

gent lawn products are “typically a 

fertilizer or germination inhibitor that 

won’t kill already established grass 

but will prevent any new plants from 

germinating.”

 In order to get the best results, you 

need to apply the Espoma Organic 

Weed Preventer twice a year: once in 

early spring and again in early fall. 

A 25-lb. bag costs about $60. 

E A R T H - F R I E N D LY  P R O D U C T S  W O R T H  C H E C K I N G  O U T

C H O O S I N G  T H E  R I G H T  H E R B I C I D E
Whatever the time of year 

or the conditions, you  

can use environmentally 

friendly ways to get rid  

of unwanted weeds or 

grass—from preemergent 

to post-emergent, selec-

tive and nonselective 

varieties. 

 Here are several impor-

tant notes about products 

with environmentally 

friendly active ingredients. 

First, “A lot of the organic 

options are burn-down 

herbicides,” Johnson 

explains, “meaning the 

roots will remain intact 

and be able to regrow  

new shoots later.” 

 Second, Johnson 

stresses that “salt and vin-

egar can remain in the soil 

after killing the intended 

weeds, which can affect 

the growth of wanted 

plants in the area later on.”

 To choose what’s best 

for your lawn or garden, 

Johnson advises to start 

by answering these three 

questions: 

WHAT TYPE OF  
WEEDS ARE YOU 
TRYING TO REMOVE? 
Common weeds Johnson 

sees most homeowners 

struggling to control are 

dandelions, creeping 

Charlie and crabgrass. 

Both dandelions and 

creeping Charlie are 

broadleaf weeds. “If your 

lawn is overrun with 

these, it’s more likely that 

the health of the lawn is 

being impacted, and lawn 

care besides just weed 

removal needs to be 

done,” Johnson said.

 The crabgrass problem 

is so widespread that 

companies have devel-

oped entire lines of herbi-

cides to eliminate it. 

These toxic herbicides can 

be very effective when 

used correctly. However, 

Johnson said, “Same as 

with other weeds, if your 

lawn is overrun with crab-

grass, then there are 

other health issues that 

need to be addressed.”

HOW MANY WEEDS  
ARE YOU TARGETING? 
In cases where weeds do not 

appear in large clusters or 

overtake the lawn, Johnson pre-

fers hand weeding. “It allows 

me to dig up the entire weed 

without the potential of damag-

ing the lawn,” she explains.

 On the other hand, if the 

whole lawn is overrun with 

weeds, she suggests “reseed-

ing along with testing the soil 

to understand the health of the 

grass and what nutrients may 

be needed to amend it.”

WHEN ARE YOU APPLYING 
THE WEED KILLER? 
“Some weeds are best han-

dled preemergence, and some 

weeds are best handled post-

emergence,” says Johnson. 

“Crabgrass can be handled 

pre- or post-emergence, with 

the most effective time being 

preemergence, in April or May, 

to avoid harming the lawn.” 

Broadleaf weeds are best 

 handled post-emergence, “as 

long as it’s before they flower 

and spread.”

CRABGRASS

DANDELION

CREEPING 

CHARLIE OR 

GROUND IVY
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GREEN GOBBLER  

20% VINEGAR WEED KILLER
Green Gobbler 20% Vinegar Weed Killer is a 

potent, nonselective vinegar-based weed and 

grass killer. It is made from ethanol distilled 

from corn grain and concentrated vinegar con-

taining four times the acetic acid of traditional 

household vinegar. A gallon costs about $22.

 Biodegradable and nontoxic, the OMRI-

certified formula will safely remove all types  

of weeds from driveways, sidewalks and  

mulch beds. 

 Most environmentally 

friendly weed killers need 

to be sprayed directly on a 

growing weed so that the 

active ingredients can be 

taken up and distributed 

throughout the weed. So, 

Johnson suggests using 

“nonselective sprays such 

as this in an isolated area, 

where it's easy to target 

individual weeds.”

MAKE YOUR OWN 
EARTH-FRIENDLY 
WEED KILLER 
A mixture of vinegar, salt and dish  

soap can be used as a spot treatment  

for weeds, according to Johnson. 

Concentrated vinegar is a good choice 

because it’s stronger than the household 

variety, usually at near 20% acetic acid. 

The salt and acetic acid present in vine-

gar cause the unwanted plants to dehy-

drate and wither, while dish soap 

enhances the effectiveness by breaking 

down the plant’s outer layer (cuticle).

DIY WEED KILLER

Q  1 gallon of vinegar

Q  1 oz. dish soap

Q  1 cup of salt

To use this weed killer, mix the ingredi-

ents in a plastic spray bottle and spray 

directly on weeds. Apply the mixture  

on a sunny day when there is no wind. 

Because vinegar-based products are 

nonselective weed killers, they will harm 

all plants they are sprayed on. “If used in 

small amounts, this shouldn’t affect the 

soil long term,” Johnson said.

If 
you’re still feeling uneasy about using any  

sort of weed killer, environmentally friendly  

or not, other means are available to eliminate 

unwanted weeds and grasses.

 Pouring boiling water on sidewalk, driveway or 

patio weeds is an effective method. The boiling 

water scalds the unwanted weed, and any water 

runoff will cool on the impervious surface before  

it reaches other plants. 

 To eradicate weeds from nonflammable areas 

such as cracks in sidewalks and gravel driveways, 

a propane torch is another effective alternative. 

Weeds growing on dry or combustible materials 

should never be torched, nor should poison ivy or 

other poisonous plants because their smoke can 

cause serious allergic reactions.

 For large areas of your yard or between rows of 

vegetables in your planter boxes where no vegetation 

is wanted, consider solarizing or smothering the soil. 

Q To solarize, place a transparent plastic tarp over 

the soil. The tarp prevents the soil from absorbing 

water, while at the same time heating the soil and 

ultimately killing all vegetation. 

Q To smother weeds, place items such as layers  

of newspaper or old shower curtains on the soil to 

block both the sun and moisture.

 One of the most effective ways to maintain a weed-

free lawn is to follow a lawn care schedule. Johnson 

recommends using a lawn calendar that outlines 

when to do each lawn care maintenance task such  

as mowing, fertilizing and thatching. “Following those 

tips and hand-removing weeds when they are pres-

ent is a good way to mitigate weeds without the use 

of any chemicals,” she added. 

 If your lawn is more than 50% weeds, Johnson said 

it’s best to reseed the whole lawn.
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lice Medley loves to create works of art from the pebbles she  

collects. And she was generous enough to invite us into her 

garage workshop to show us how to make these beautiful 

pebble mosaic steppingstones. She uses a “dry-set” technique 

that makes it easy to change or adjust the pattern as you go 

without having to dig the stones out of wet mortar.

 Medley also shared the plans for an ingenious reusable wooden mold 

that she purchased from a North Woods carpenter. The initial investment 

for this project—about $80—covers the plywood, a bag of mortar, the pig-

ment and the muriatic acid. That’s enough to make about seven or eight 

steppingstones. After that, each one will cost you less than a dollar.

BY JEFF GORTON

COLLECT SOME RIVER ROCK AND MAKE  

YOUR OWN UNIQUE STEPPINGSTONE PATH

PEBBLE MOSAIC 
STEPPINGSTONES

ALICE MEDLEY STARTED OUT USING MORE 

TRADITIONAL MOSAIC MATERIALS LIKE GLASS 

AND TILE FOR HER OUTDOOR ART PROJECTS. 

THEN SHE DISCOVERED SHE COULD MARRY HER 

LOVE OF STONES WITH HER LOVE OF MOSAICS.

M E E T  T H E  E X P E R T

BUILD THE MOLD
A small sheet of 3⁄4-in. plywood and some  

11⁄4-in. screws are all you’ll need to build the 

mold. Cut out the pieces according to the Cutting 

List. Figure A shows how the parts go together. 

When you’re done, brush linseed or vegetable  

oil on the mold to protect it from moisture. 

COLLECT THE STONES
Medley collects her stones in northern 

Minnesota. You’ll find similar stones in  

most parts of the country. Look for them  

in river and creek beds or along lakeshores. 

Wherever you find them, make sure you 

have permission and that it’s legal to collect 

them. Another possible source is your local landscape 

supplier or wherever landscaping stone is sold. 

 Medley likes to sort them by color. She’s got buckets  

and cans full of red, gray, white, brown and speckled stones. 

Keeping them sorted makes it a lot easier for her to find  

the right one as she creates a pattern.
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FIGURE A   STEPPINGSTONE MOLD

FORMS 12" SQUARE STEPPINGSTONES

CUTTING LIST
 KEY QTY. DIMENSIONS PART

 A 1 18" x 18" x 3⁄4" Subbase

 B 1 12" x 12" x 3⁄4" Base

 C 12 21⁄4" x 153⁄4" x 3⁄4" Frame

 D 4 31⁄4" x 123⁄4" x 3⁄4" Sides

MATERIALS LIST
ITEM QTY.

Collection of small stones 

Bag of Type S mortar mix 1

2' x 2' square piece of 6-mil poly 1

48" x 48" x 3⁄4" plywood 1

11⁄4" corrosion-resistant screws 40

Optional items: Mortar pigment or colored grout, muriatic 

acid and stone sealer

A

B

C

D

NO. 8 x 11⁄4"  

WOOD SCREW
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ASSEMBLE THE STEPPINGSTONE
Photos 1 – 4 show the assembly steps. 

Medley likes to add a little brown pigment  

to the dry Type S mortar mix to give the 

steppingstones a mellower look. You’ll 

find cement pigments and Type S mortar 

at home centers and masonry suppliers. 

Or you can cheat as Medley does and just 

mix in a little colored ceramic tile grout. 

Make sure to wear rubber gloves to pro-

tect your skin from the mortar, which can 

cause skin burns. 

 You don’t have to plan your pattern 

ahead of time. Medley says she has a 

design in mind and just starts arranging 

the stones. It’s easier to start along the 

edges or in a corner and work toward the 

center, though. You’ll have less fitting to do 

as you fill in the last few stones. Keep the 

stones close together and oriented with  

the long axis up and down. 

 While it’s tempting, Medley cautions 

against laying a stone flat. She says it 

doesn’t look as good as you think it will 

and is more likely to pop out later. When 

you’re done tamping the stones into the  

dry mortar, inspect the spaces between the 

stones to see if there are spots that require 

more mortar. The stones should be buried 

at least halfway. Fill sparse areas with 

more mortar. Dust any dry mortar off the 

stones with a small brush. 

 The trickiest part of the process is wet-

ting the mortar (Photo 5). We can’t tell you 

exactly how much water to add, but it’s 

better to sprinkle on several small doses 

1 
ASSEMBLE THE MOLD 
This plywood mold goes together quickly and comes 

apart easily after the mortar hardens. You can use  

it again and again. 

3 
ARRANGE THE STONES                 
IN A PATTERN 
The only rule is to keep the stones 

close together so they touch and stand up 

and are not laid flat. 

2 
SPREAD DRY MORTAR IN THE FORM 
Fill the plastic-lined form to about 3¼4 in. from the 

top edge with dry Type S mortar. Level it with 

your gloved hand. It doesn’t have to be perfectly flat.

http://FAMILYHANDYMAN.COM
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than to get impatient and risk adding 

too much. Medley says the key is to 

alternate between wetting the top and 

tapping on the mold with the rubber 

mallet until it seems like not all of the 

water is being absorbed and bubbles 

quit appearing (Photo 6). Expect to 

spend about 45 minutes sprinkling and 

tapping the mold. 

 When the mortar is thoroughly 

dampened, set the completed stepping-

stone in a shady spot and cover it with 

a damp cloth and plastic. Wait at least 

48 hours before removing the mold.

 After you remove the mold from the 

steppingstone (Photo 7), brush the 

stone off to remove any loose mortar 

and rinse it with clear water. If, after 

drying, the embedded stones have a 

film of mortar on them, clean them  

off with muriatic acid diluted according 

to the instructions on the container. 

Remember, always add acid to water, 

not the other way around, and wear 

rubber gloves and safety glasses.

 To enhance the color of the stones, 

coat them with stone sealer, which is 

available at home centers, online, or at 

masonry, landscape and tile suppliers.

5 
SPRINKLE THE STONE    
Adjust your spray wand or 

sprayer to the finest spray setting 

and sprinkle water over the completed 

steppingstone to wet the mortar. 

6 
TAP ON THE FORM 
Tap on the form with the mallet to remove air and help the 

water penetrate. Continue sprinkling and tapping until it 

seems like no more water will be absorbed by the mortar. 

7 
PULL OFF THE MOLD 
Allow the steppingstone to harden and cure for at least 

two days. Then carefully flip it over and remove the 

mold. Clean it with water and then acid if needed. 

4 
TAMP THE STONES TO LEVEL THE TOPS 
Lay a board across the stones and pound on it with a 

rubber mallet to embed the stones in the dry mortar and  

set the tops level with each other. 
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BY JAY CORK

KEEP YOUR BIKE IN TIPTOP SHAPE 

AND RIDE SAFE!

7  B I C Y C L E 

M A I N T E N A N C E 

T I P S

iding a bike 

is great fun, 

but owning 

one requires 

regular main-

tenance. If you want to 

avoid running to the 

bike shop every time 

something comes up, 

you will need at least  

a basic understanding 

of bicycle maintenance. 

 Joe Blegen hasn’t 

owned a car in 14 years, 

relying solely on two 

wheels for his daily  

commutes. We caught 

up with Joe in his class-

room where he teaches 

high school students 

valuable lessons on 

bicycle maintenance. 

PRERIDE CHECKLIST, OR “ABC” 
Before every ride, go through the ABC checklist. 

A - Air. Check the air pressure in your tires and 

adjust as needed. Check with a handheld gauge  

or use the gauge on the floor pump. 

B - Brakes. With the bike tires on the ground, roll  

it forward and squeeze both brake levers—first the 

front and then the rear. There should be no slipping 

or squeaking. The brake lever should feel firm and 

responsive.

C - Chain. With the rear tire off the ground, check 

that the derailleur operates both up and down the 

gears and the chain is running smoothly.

BEST PRO TIPS
 EXPERT ADVICE FROM THE JOB SITE
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BEST PRO TIPS

LUBRICATE  
YOUR CHAIN
Wipe off any dirt and debris, and 

drip the chain lube onto the links. 

Joe uses Finish Line Wet Lube in 

the classroom and on his own 

bikes. Don’t use aerosol lubri-

cants such as WD-40; they’re not 

designed for bicycle lubrication. 

They evaporate quickly and won’t 

provide long-term lubrication.

CHECK THE CHAIN FOR WEAR
Depending on the riding conditions, a typical multispeed chain needs to be replaced every 1,000 to 1,500 miles. 

A chain-wear measuring tool is inexpensive and useful for keeping track of your chain’s condition. 

KEEP YOUR  
TIRES HEALTHY
Keep your tires inflated within  

the suggested psi range. This 

protects the inner tube and  

keeps the tires in good shape. 

When storing the bike for long 

periods of time, hang it up.

Keep in mind that tires and tubes 

lose air over time. Check them 

regularly.

JOE BLEGEN TEACHES BICYCLE 

MAINTENANCE AT OPEN WORLD 

LEARNING COMMUNITY IN  

ST. PAUL, MINNESOTA.

M E E T  T H E  E X P E R T

CHAIN-WEAR 

MEASURING TOOL

CHAIN LUBE

FLOOR PUMP
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ADJUST THE DERAILLEUR
Before adjusting the derailleur, ensure the cable is 

firmly seated. Adjust the action of the derailleur by 

loosening or tightening the cable barrel adjustment. 

Sometimes this is just a matter of trial and error— 

make an adjustment and try all the gears until the 

derailleur operates smoothly both up and down the 

gear cassette.

CHANGING THE INNER TUBE
Removing the inner tube for repair or replacement is 

relatively straightforward, but here’s a trick to avoid 

damaging it or your tire. Pry the tire bead away from 

the rim bead with your fingers. It might take some 

effort, but do this around the entire circumference  

of the wheel. It’s tempting to use a screwdriver or 

pry bar for this step, but don’t! One small slip, and 

you’ve got another hole to patch! 

 Once the old inner tube is out, tuck the new tube 

into the rim, starting at the stem. Seat the tire bead 

to the rim and inflate the tire slowly. 

SET THE  
SEAT HEIGHT
Make sure your seat is 

adjusted to fit your body on 

the bike. With the pedal 

crank at its lowest position, 

your leg should have about 

a 10-degree bend. 

CABLE ANCHOR 

BOLT

CABLE ADJUSTMENT 

BARREL

10° BEND
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CABLE CUTTER

(included in kit). 

This is used to 

cut brake and 

derailleur cables. 

12"  

ADJUSTABLE 

WRENCH

(included 

 in kit)

METRIC  

HEX  

WRENCH  

SET

(included 

in kit)

PHILLIPS  

AND FLAT-HEAD 

SCREWDRIVERS

(included in kit)

TAPE  

MEASURE 

(included in kit)

FRAME PUMP

For easy tire 

pressure 

adjustments on 

the go, get this 

pump online 

for about $25.

BEST PRO TIPS

CHECK YOUR BRAKE PADS
Before you make any adjustments to your 

brakes, double-check that the wheel is firmly 

seated in the frame dropouts. 

UNEVEN WEAR 

ON RIM PAD
NEW RIM 

PAD

NEW DISC 

BRAKE 

PAD

GAP 

CREATED BY 

RUBBER 

BAND

WORN DISC 

BRAKE PADDISC BRAKES
Disc brakes are becoming 

more popular and offer a 

step up in performance. 

Unlike rim brakes, they are 

located at the center of the 

wheel and are less affected 

by mud and water. Like all 

brake pads, they wear down. 

Replace them once they get 

to about 1 mm thick. Each 

type and manufacturer of 

disc brakes has a specific 

procedure for replacement. 

Consult your user’s manual 

or talk to an expert at your 

local bike shop to learn what 

is required for yours.

J O E ’ S  T O O L S 
Here are Joe’s essential tools for bike maintenance. 

You can buy them individually or as part of the 

Advanced Mechanic Tool Kit ($340) at parktool.com. 

RIM BRAKES
Rim brake pads apply stop-

ping force to the wheel rim 

and are the most common. 

Misaligned pads will wear 

at an angle (as shown here)  

and require replacement 

sooner—they will also suf-

fer in performance. But in 

order to wear evenly, rim 

brake pads must be set at  

a slight angle to the rim. 

Joe uses a rubber band to 

help achieve this. He loops 

it around the leading end of 

the brake pad as he sets it 

in place. This cre-

ates just the right 

angle so that when 

the pad is engaged, it will 

flatten out against the rim 

and wear evenly.
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TIRE LEVERS

(included in kit).

These are used for 

tire removal and 

installation.

TORX AND HEX THREE-

WAY WRENCHES

(included in kit)

PATCH KIT

This kit lets you 

fix a flat on the 

go. About $15 

online.

MULTI-TOOL

Bicycle multi-tools can 

handle many basic fixes 

when you’re on the road. 

SPOKE WRENCH

(included in kit). Used  

for truing wheels and 

adjusting spoke tension.

VALVE CORE TOOL

(included in kit). 

Used to remove or 

install tire valves.

CONE WRENCHES

(included in kit). These 

wrenches allow for 

easy adjustment of 

hub bearings.  

SHIMANO/SRAM CASSETTE 

LOCKRING REMOVER AND 

FREEWHEEL REMOVER

Find it online for about $10.

CHAIN CLEANER

(included in kit).

This allows you to 

thoroughly clean 

the chain without 

removing it. 

CHAIN-WEAR INDICATOR

(included in kit). It helps you 

determine when your chain  

is due for replacement.

PARK TOOL 

DUMMY HUB

(included in kit). 

This holds the chain 

for cleaning when 

the wheel is not in 

the frame. 

PARK MASTER  

LINK PLIERS

(included in kit). It lets 

you easily remove 

chain master links. 

PARK CHAIN TOOL

(included in kit).

This tool is used to 

remove chain rivets 

on chains without  

a master link.

COMBO TOOL

This chain whip (for 

removing cassettes) 

and 15 mm pedal 

wrench is included  

in the kit. 

ROTOR  

TRUING TOOL

(included in kit). 

Joe uses this to 

straighten bent 

or damaged 

disc rotors. 
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BY CHRIS DEZIEL

  

S E T T I N G  F E N C E 

P O S T S  W I T H 

E X P A N D I N G  F O A M

ny fence builder knows you need strong 

posts for a strong fence, and that 

means backfilling the postholes with  

a dense, hard material other than dirt.

While a lot can be said for well-draining gravel, the material of choice 

has long been concrete mix. It’s available in 50-lb. bags at any home 

center, and you usually need two bags per post. For a 100-ft. fence with 

10 posts, that means lugging half a ton or more of concrete mix to the 

site, mixing it with water and shoveling it into the holes.

 If a lightweight alternative to concrete performed just as well, many 

fence builders would choose it just to save their backs. Fence post- 

setting foam offers promise, but is it just as good as concrete?

 We asked two experts who set posts with foam: Alex Capozzolo, co-

founder of Brotherly Love Real Estate in Philadelphia, and Forrest McCall, 

co-owner of the home improvement blog "Mama Needs a Project."

The use of expanding foam to 

set fence posts is a recent inno-

vation. We asked two experts 

how foam compares with con-

crete for strength and usability.
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Post-setting foam is 

a two-part product, 

and before use,  

the parts must be 

mixed, which is done 

right in the bag. It’s 

far lighter than con-

crete mix. Each bag 

contains enough 

material for a single 

post and weighs 

only 2 or 3 lbs. 

Note: Unlike spray 

foam in an aerosol 

can, post-setting 

foam is a closed-cell 

formulation without 

air bubbles, making 

it more rigid. Most 

insulating foam is 

open cell.

BRACING IS KEY
Whether you backfill 

with concrete or foam, 

you dig the same size 

postholes to the same 

depth, which should 

be one-third the 

length of the entire 

post for stability.

 Backfilling is more 

difficult with foam. 

Because the foam 

expands when it 

sets, McCall says the 

post tends to move if 

not braced properly. 

Capozzolo adds that 

there’s little time to 

fix leveling errors. 

Bracing is also rec-

ommended with 

concrete, but it isn’t 

as critical because 

concrete sets more 

slowly and provides 

plenty of time for 

readjustment.

FOAM SAVES 
TIME
Post-setting foam 

hardens in minutes 

(15, according to 

Capozzolo) and cures 

fully in about two 

hours, much faster 

than concrete. This 

means you could 

backfill all your posts 

in the morning and 

continue building  

the fence in the 

afternoon—instead  

of waiting until the 

next day as you 

would with concrete.

FOAM COSTS 
MORE
A single bag of Sika 

foam costs about 

$16, at one bag per 

posthole. A bag of 

concrete mix costs 

about $6, at two 

bags per posthole. 

FOAM ISN’T 
TEMPERATURE 
DEPENDENT
Unlike concrete, 

post-setting foam 

sets just as quickly 

in low temperatures 

as it does in higher 

ones. McCall also 

claims you can use 

foam in wet weather. 

Concrete also sets in 

wet weather, but 

rainwater in the mix-

ture can weaken it. 

That won’t happen 

with foam because it 

isn’t water soluble.

CONCRETE IS 
STRONGER
Capozzolo and 

McCall agree foam 

isn’t as strong as 

concrete. “For light-

weight fences or 

locations that aren’t 

subject to high winds, 

the expanded foam 

would be the ideal 

choice,” Capozzolo 

says. “But if struc-

tural strength is a 

concern, then I’d 

recommend 

concrete.”

 Part of the prob-

lem is that foam 

contracts slightly 

during curing. That 

creates gaps 

between the foam 

and the post  

as well as the sides 

of the hole. You can 

strengthen loose 

posts by adding 

more foam and cov-

ering it with dirt to 

force the foam into 

gaps as it expands. 

But all in all, you’re 

probably better off 

choosing concrete 

when you need 

strength.

MISTAKES TO AVOID 
Post-setting foam is relatively new 

on the market, and it’s important to 

follow the instructions on the pack-

aging. The mixing time is different 

for each product, and it’s usually 

very short—15 to 30 seconds. Once 

mixed, you must be ready to use 

everything in the bag.

 These are some common mis-

WDNHV�PDGH�E\�ÀUVW�WLPH�XVHUV�

Q 8QGHUVL]LQJ�WKH�KROH��$�EDJ�RI�

IRDP�ÀOOV�D�KROH���LQ��LQ�GLDPHWHU�

by 36 in. deep. If the hole is too 

small, the foam will expand above 

ground and harden. This isn’t a 

huge problem because you can 

easily trim it to ground level with a 

reciprocating saw. However, don’t 

pour part of a bag into an under-

sized hole unless you have a plan 

for disposing of the rest, for exam-

ple, letting it expand inside a 

EXFNHW��,I�\RX�MXVW�OHW�LW�NHHS�ÁRZ-

ing onto the ground, you’ll have a 

messy cleanup.

Q 1RW�EHLQJ�SUHSDUHG��,Q�P\�

experience setting 4 x 4 posts at 

a depth of 3 ft., it takes about a 

EDJ�DQG�D�KDOI�SHU�KROH��$OZD\V�

have at least two holes ready.

Q Failing to cut the bag open 

DIWHU�PL[LQJ��(YHU\�EDJ�KDV�D�

warning about this. If the foam 

can’t get out, the bag will 

explode, showering everyone and 

everything in the vicinity with 

sticky foam. You do not want this 

stuff on your skin or clothes!

Q Touching liquid foam with bare 

KDQGV��/LNH�VSUD\�IRDP��SRVW�

VHWWLQJ�IRDP�LV�H[WUHPHO\�GLIÀFXOW�

WR�UHPRYH�IURP�VNLQ��$OZD\V�ZHDU�

gloves, long pants and long 

sleeves. When choosing your 

work clothes, know that you will 

very likely get foam on them, and 

it will never come off.

EXPANDING FOAM VS. CONCRETE 

BEST FOAM FOR SETTING POSTS
Some manufacturers call their prod-

uct “expanding concrete” or “expand-

ing composite,” and some formul- 

ations are stronger than others. As 

you would expect, the stronger prod-

ucts are also more expensive.

 Sika PostFix ($16) sets in three 

minutes and cures in two hours. 

This popular foam can be used with 

all types of posts, including wood, 

metal and vinyl.

 At $25, Fast 2K Fence Post Mix 

and Concrete Alternative is more 

expensive than Sika. Fast 2K comes 

in a 32.8-oz. bag that replaces 80 to 

100 lbs. of concrete mix. It sets in 

15 minutes in temperatures down 

to minus 20. The company sells a 

similar product for deck posts.

 The two parts of the Secure Set 

10-Post Kit ($90) come in separate 

containers, giving you the option  

of mixing smaller quantities when 

you need to strengthen an existing 

foam post footing. The kit is also 

less expensive. The cost per post  

is about $7 cheaper than Sika.
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I
n my more than 30 years as an 

appliance repair pro, the No. 1 

call I get for ovens is to make 

them work again after the caller 

used the self-cleaning feature. An 

oven that self-cleans is appealing, 

but the use of the feature can 

result in expensive repairs.

 A self-cleaning oven incinerates 

the spills in your oven and turns 

them into ashes. It does this by 

bringing the oven’s interior tem-

perature to almost 1,000 degrees 

for three to five hours. That much 

heat can damage oven compo-

nents. These are the most at risk:

Q The high-limit switch is the 

component most likely to fail. 

When the oven gets that hot, it can 

break the power connection to the 

elements or igniters, so none of 

the oven’s heating features will 

work, and you’ll likely hear the 

cooling fan kick on when you use 

the oven. Replacing the switch is  

a pro fix that costs about $200.

Q The door lock remains locked 

past the two-hour cooling time. 

You need a pro to fix it ($200).

Q Melted bake, broil or convection 

elements. Replacement requires a 

pro and costs $200 to $300.

Q Broken relay board or control-

ler. The super-high heat that is 

vented during self-cleaning dam-

ages the circuit board. The fix 

requires a pro and can cost $300 

to $600.

Q Melted knobs. Easy to replace. 

Pretty inexpensive and easy to DIY.

Q Burst oven lightbulb. 

Inexpensive and easy to DIY.

 Bottom line: It isn’t safe to self-

clean an oven. Here are a few  

of the dangers associated with 

using the self-cleaning feature:

Q Carbon monoxide is released as 

the oven dirt and grease are incin-

erated. The dirtier the oven, the 

more CO is released. Your oven 

does not vent this dangerous gas 

outside. Instead, the CO gas goes 

into your kitchen. There currently 

is no clinical evidence regarding 

how much CO is released during 

the self-clean cycle.

Q Touching the oven during the 

four-to-six-hour self-cleaning 

cycle can cause severe burns. 

Most oven user manuals warn 

that small children and pets 

must be kept out of the kitchen 

during the self-cleaning cycle.

Q The oven could catch on fire 

and cause a house fire.

 However, a significant benefit 

of self-cleaning ovens is that they 

require much more insulation 

around the oven chamber, which 

makes them more efficient. 

 In fact, a self-cleaning oven 

costs about $100 more than a reg-

ular oven, but over four to five 

years of baking, that $100 should 

be made up from energy savings.

 To clean your oven without 

using the self-clean feature (or 

harsh chemicals), use items you 

already have at home such as 

baking soda and vinegar. You can 

also steam-clean your oven.

SCOTT FLINT CONTRIBUTING WRITER

4
OSCILLATING  
MULTITOOL BLADES  
YOU SHOULD OWN

Check out these attachment 

blades that can unlock the true 

potential of your oscillating  

multitool. You can find all four  

of these attachments online.
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D O N ’ T  U S E  Y O U R  O V E N ’ S 

S E L F - C L E A N I N G  F E A T U R E
ANGLE BLADE
On rare occasions, an 

oscillating blade won’t go 

where you need it to. This 

angle blade from Imperial 

Blades just might be the solution.

CAULK KNIFE
It quickly slices away 

old caulk and can cut 

even faster as it heats 

up due to friction.  

This blade can beat  

up nearby surfaces, so 

practice in an inconspic-

uous area first.

DOUBLE-SIDED BLADE
When this Spyder blade 

becomes too dull to use, 

you don’t toss it in the 

trash. Instead, just 

ÁLS�LW�DURXQG�DQG�

you get fresh, 

sharp teeth on 

the other side.

ELECTRICAL BOX  
CUTOUT BLADE
This “blade” 

is actually four 

blades that 

simultaneously 

cut a perfect 

junction box 

hole in drywall 

(just don’t expect 

it to cut wood). Other 

sizes are also available.

GARY WENTZ CONTRIBUTING WRITER

http://FAMILYHANDYMAN.COM


DRmowers.com
Request your FREE Product Catalog!

Toll Free: 877-330-9753

   DR® ELECTRIC ZERO-TURN LAWN MOWERS

•  Professional quality, 3-blade 
mowing deck (48" or 60" 
cutting width)

•  No gas, no oil, no emissions, 
less noise, and operational 
savings versus gas 

•  Accepts up to 3 E-Series 
Battery Packs 

USA
ENGINEERED AND BUILT

 Assembled in the USA 
using domestic and 

foreign parts.

WORK�SHOP
PROMOTION

KITCHEN & BATH

NEOPERL, Inc. designs and manufactures water saving products that 
enhance the stream quality and control the flow rate of 

faucets and shower products. 
Neoperl.com

OUTDOOR/LAWN & GARDEN

Want a great lawn? 
Start with a better grass – Amazoy Zoysia Grass! Learn more:

1.410.756.2311 | Zoysiafarms.com

TOOLS

Since 1928 Woodcraft has been outfitting woodworkers and their 
shops with everything woodworkers want. Find the best tools, or the most 

amazing wood for your next project.
 Woodcraft.com/catalog

Grizzly Industrial, Inc. Purveyors of Fine Machinery since 1983.
1.800.523.4777 |  Grizzly.com

http://Neoperl.com
http://Zoysiafarms.com
http://Woodcraft.com/catalog
http://Grizzly.com
http://DRmowers.com


DO YOU CRAVE MORE  

FAMILY HANDYMAN? 

Get our best tips and hints  

sent to your inbox. Sign up  

at familyhandyman.com 
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GOT A DIY QUESTION?

Finding the answers is easy at  

familyhandyman.com. Click on the  

three bars at the top left of the page  

and then search your topic to get expert 

step-by-step help with your projects.

GOT A HANDY HINT OR TIP FOR US?

To share your idea with us, submit a copy 

of your original contribution, including 

photos and/or sketches, by email to: 

submissions@familyhandyman.com

Or mail to: Family Handyman,

1610 N. Second St., Suite 102, 

Milwaukee, WI 53212

Please include your name, mailing 

address and email address if you have 

one, and indicate to which department you 

are submitting. We reserve the right to pub-

lish your submission in any appropriate 

department, or elsewhere. Contributions 

will not be acknowledged or returned.

RIGHTS

By submitting material to us, you grant 

Home Service Publications, Inc., its parent 

company subsidiaries, affiliates, partners 

and licensees worldwide use of the material 

without time limitation, including the right to 

use your name and city/state/province in 

connection with any such use. We reserve 

the right to modify, reproduce and distribute 

your material in any medium (now or here-

after existing) and in any manner or appro-

priate place, including but not limited to 

magazines, promotional merchandise and 

marketing, and other related materials. 

By submitting material to us, you repre-

sent and warrant that you have full 

authority to grant the rights set forth 

above and that your material will not, in 

whole or in part, infringe the intellectual 

property rights, rights of privacy or public-

ity, or any other rights of any third party. 

You further represent and warrant that 

you have attained the legal age of major-

ity in your state/province (18 in most 

states/provinces). If you’re a minor under 

the law of your state/province, your parent 

or guardian must submit on your behalf.

CUSTOMER CARE

For subscriptions, payments, account info, 

renewals, gifts and other inquiries, email:  

customercare@familyhandyman.com or 

visit: familyhandyman.com/customercare

You can also write to: Family Handyman 

Customer Care, PO Box 6099, Harlan, IA 

51593-1599

Single copies of past issues are  

available for purchase at our affiliate, 

shop.tasteofhome.com. The cost is the 

cover price ($5.99) plus $1 shipping and 

handling for each copy.

COMMENTS AND SUGGESTIONS

We welcome your ideas and opinions. 

Write to: The Editor, Family Handyman, 

1610 N. Second St., Suite 102, 

Milwaukee, WI 53212. Email:  

feedback@familyhandyman.com 

TO REQUEST PERMISSION TO REPRINT 

If you’d like permission to reprint 

any material that appears in Family 

Handyman, please write to us with the 

nature of your request. Please include 

as much detail as possible relating to 

your intended use of the material and 

specify the issue date and page number 

(or URL, as applicable) where the mate-

rial originally appeared. Please send an 

email to permissions@tmbi.com
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GREAT GOOFS
 LAUGHS AND LESSONS FROM OUR READERS

®

T H E  P R E S S U R E  I S 

K I L L I N G  M E

TOTALLY HOSED
When we first moved into our new house, most of 

our stuff hadn’t been delivered yet, but we did have 

our water bed and decided to set it up. When it was 

ready to be filled, I realized we didn’t have our gar-

den hoses. Luckily, the previous owner had left one 

behind, so I ran it out the window and went outside 

to hook it up to the outdoor faucet. 

 I turned on the faucet and paused to meet my new 

neighbor. When I finally went inside, I discovered I 

had watered my new bedroom with a soaker hose! 

JOSHUA KOCH 

THE SALAD BAR SURE  

HAS GONE DOWNHILL 
Deer are frequent diners in our yard, and they 

had nibbled overnight on a few of our new 

shrubs. I went to the garage and grabbed the 

Liquid Fence deer repellent. I gave the shrubs 

a quick spray, and while I was out, I sprayed 

other areas the deer like to munch on.

 After a few days, I noticed that some plants 

looked a bit worn. We’d had a drought earlier, 

but I was sure that was past. I kept watching, 

and the plants continued to decline. That’s 

when I realized I had grabbed Roundup instead 

of Liquid Fence. Even though I had labeled the 

sprayers, I was so used to grabbing the Liquid 

Fence sprayer that I forgot there were two.

 After two weeks, some plants were gone. A 

few shrubs had lost leaves but had buds. The 

grass died in various spots, and there were 

swaths carved out of the perennial garden.  

The sprayers are now labeled more clearly!
CHARLES WOOLEVER

7KH�VRIÀW�E\�WKH�JDUDJH�

KDG�FRPH�ORRVH��VR�,�

KRRNHG�XS�P\�QDLO�JXQ�

WR�WKH�DLU�FRPSUHVVRU��

JRW�RQ�D�VWHSODGGHU�DQG�

QDLOHG�WKH�SLHFH�EDFN�

XS��:KLOH�,�ZDV�DW�LW��,�

GHFLGHG�WR�FDXON�WKH�

MRLQW�DV�ZHOO��,�SXW�D�

QHZ�WXEH�RI�FDXON�LQ�P\�

DLU�GULYHQ�FDXON�JXQ��

JRW�RQ�WKH�ODGGHU�DQG�

SODFHG�WKH�QR]]OH�LQ�WKH�

FRUQHU�RI�WKH�JDEOH��

� ,�SXOOHG�WKH�WULJJHU��,Q�

DERXW�RQH�PLFURVHFRQG�

WKH�WXEH�H[SORGHG�DQG�

FRYHUHG�PH��WKH�JDUDJH��

WKH�VKUXEV�DQG�P\�FDU�

ZLWK�FDXON��,�KDG�IRUJRW�

WHQ�WR�UHDGMXVW�WKH�DLU�

SUHVVXUH�VHWWLQJ�ZKHQ�,�

FKDQJHG�IURP�P\�QDLO�

JXQ�WR�WKH�FDXON�JXQ��

DQG�,�KLW�WKDW�WXEH�RI�

FDXON�ZLWK�DERXW�����SVL�

LQVWHDG�RI�ZKDW�VKRXOG�

KDYH�EHHQ�DERXW����SVL��

,�FDQ�WHOO�\RX�RQH�WKLQJ��

&DXON�LV�D�EHDU�WR�JHW�

RXW�RI�\RXU�KDLU�

JOHN B. VOLLMER
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800-429-0039 • www.gdefy.com

$20 OFF orders of $100 or more
Promo Code PH2DQS5

Expires July 31, 2023

FREE EXCHANGES & RETURNS

60 DAY "TRY DEFY" MONEY-BACK GUARANTEE!

Mighty Walk   $145  MED/WIDE/X-WIDE AVAILABLE

VersoShock® U.S Patent #US8,555,526 B2. ����V���HWWSPLZ�[V�VYKLYZ�VM������VY�TVYL�MVY�H�SPTP[LK�[PTL��*HUUV[�IL�JVTIPULK�^P[O�V[OLY�V��LYZ��
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SPRL�UL^�JVUKP[PVU�MVY�M\SS�YLM\UK�VY�L_JOHUNL��*YLKP[�JHYK�H\[OVYPaH[PVU�YLX\PYLK��:LL�^LIZP[L�MVY�JVTWSL[L�KL[HPSZ��
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again with no pain. They are truly miracle shoes!" – Carol D.

See more miracle testimonials at gdefy.com

EXPERIENCE THE

        Miracle

Women Men

Enjoy the EHQHƓ�WV of exercise without

harmful impact on your joints!

ϑ Renewed Energy

ϑ�Maximum Protection
ϑ�Improved Posture

ϑ�Relieve Pain

http://www.gdfy
http://gdefy.com
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