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Split Packer Repair Bands

Fits packer wheal.
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Single Packer Repair Caps
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*  Fite like a duck in a mud holel,
* Easy to install
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Taper Wheel Segment

"Is our Speciality!"
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* Recycle your own part.
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* Alloy reinforced bars
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"Better Than New"

HZ Boot Repair Plates

* Holes pre-punched
* Direct Fit

* 1/8" & 3/16" plates
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Tom Williams from East Wenatchee took the beautiful picture of a
V barn in a wheat field 6 miles north - east of Waterville.

Tom is a Wenatchee native who is a photo journalist with the
Wenatchee Daily World. He has had a life long ambition to master
s photography. This photo shows he is indeed a master photographer.

I

In addition to enjoying skiing and mountain biking, he is also a
freelance stock photographer.
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I

For comments or help from Tom, please call (509) 884-2634.

Tom Willians
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"In The Groove" Three Innovative Farmers
Tackle Water Erosion

The purpose of this story is
to look at how to save moisture
and top soil in planted and
emerged winter wheat although
tests have shown this method pro-
duces equal results in stubble
ground. Our top soil is such a
scarce commodity that anybody
who has a suggestion for saving
even just a little bit of it perks up
Our ears.

The three farmers you will
meet have a combined experience
record of 20 years in the ripping
of their winter wheat. Each one
professes that this is the best way
to save top soil especially on

steeper slnpes.

This p.r.c:mrc is .ryp;.mj of runoff on winter wheat ground without erosion control measures,
sitch as grooving, ripping or slicing.

=
ik

Harold Clinesmith

Farms 7 miles south of Benge WA
in an 11" Rainfall area. He and his wife
Dorothy farm 1400 acres of which 700
acre were grooved this past fall around
Thanksgiving. Harold has been farming
Jor 47 years on his ranch, "Skyline Wheat
Ranch". His spring wheat yield is 28 - 30
buwfacre and winter wheat yield is 40
bufacre. He prefers 1o seed all of this
with kis JD HZ 16 " drills.

Harold is probably the most

well-known of these farmers as he
has been written about in other
publications as well as receiving
grants to further his research. He
is the only one who has test data
to prove his system works.

Harold mounted 1/2" thick
by 12" wide steel flat bars on a
Calkins CFC cultivator frame
with4 1/2' centers. The shanks are
fixed to the plow and he has a
shear pin to protect the unit if it
hits something hard. He runs
these shanks 10" deep in the seed-
ed ground about 3 1/2to 4 1/2
miles per hour.

Harold noted that you can
pull this unit at any speed with his
crawler but slower speeds build a
better groove. This operation is
done in the late fall (around
thanksgiving) after you have re-
ceived considerable moisture fol-
lowing the contour of the hillside
to stop runoff. If it is November

and you do not have adequate
moisture not all is wasted. How-
ever, if the ground is dry then
most of the dirt will fall back into
the groove giving you consider-
ably less open area to collect run-
off.

Harold's process must be
done before it freezes. His rip-
ping operation is done with slight
zig-zags to the furrow to mini-
mize wheat damage.

Harold has been "grooving"
since 1989 and has tests to prove
that he has saved up to 5 tons of
top soil per acre compared with
the untreated piece of land. He
also noted that there has been no
apparent reduction in harvest
yield and the moisture and soil
saved far outweighs the minimal
damage to the wheat. If a farmer
wanted to build this unit it would
be relatively easy utilizing the
equipment most farmers own.
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Bill McKay
Farms in a 14"-15" rainfall arca 10
miles north of Almira. The soil type is
Bagdad silt loam. Spring wheat yields 40
bujacre and winter wheat yields 60
bufacre.

Bill and Dave McKay have
farmed together on their farm in
Lincoln Co, and are responsible
for about 3000 acres of farmland.

Bill and his son, Dan, started
the McKay Seed Company in
1981. Bill is senior partner of the
seed business.

Dave's family also partners
in the seed company are Andrew,
Stewart and Connie. Dave passed
away in 1995,

Bill has taken a different ap-
proach to installing grooves in his
wheat - he slices em'! Bill made a
48" diameter disc 2" thick that
was sharpened to a "Vee" to slice
into the moist fall dirt. He mount-
ed each dise (coulter) on oil filled
truck hubs and installed them,
spaced 20 feet apart on each end,
on an R&R sub soiler frame. This
process needs to be done late in”
the fall after fall rains give you
adequate moisture. Bill contoured
his hills with the large coulters

into the emerged winter wheat.
This must be done before it freez-
es. In his first year trial Bill ob-
served no apparent wheat damage
and there were significant soil and
moisture savings due to the pro-
cess. He tried to make sure that
the coulter went at least 12" deep.
Bill noted that the rolling effect
on the groove left smooth and
somewhat packed sides allowing
the groove to collect more soil
and moisture. Also, noted that it
appeared to collect more moisture
in ground that had been seeded
with a 16" drill versus ground that
had been seeded with a 10" drill.
If a farmer wanted to build this
unit it would be difficult utilizing
his own equipment. He would
have to hire outside machine shop
services to make the disc plus
own a large hitch unit like the
R&R sub soiler.

Hutid A
Pat Wandling
Farms 9 miles south of Mabion in
Yakima County. He is 73 years old and
has farmed most of his life. His farm is in
an 8" rainfall area where winter wheat
yields 28 to 30 bufacre. He seeds all his
ground with IH150 18" drills.

Pat has been ripping his win-
ter wheat ground since 1983 with

more than satisfactory results in
top soil and moisture savings.

Pat's approach takes this
science one step further. His unit
has the capabilitity of leveling on
the hillside. He only pulls 1
shank that is 7/8" thick but is 20"
wide and set up to rip 18" to 20"
deep on the contour of the seeded
hillside.

Pat feels that if the point is
always kept vertical then he is
able to collect more runoff. When
he gets ready to rip he uses his
wheel tractor to pull the ripper.
Pat's ground must be frozen be-
fore the operation. He would like
to haveat least 3" to 4" of frost in
the ground. The frozen ground
offers distinct advantages: 1. The
ditch that this unit makes at 20"
deep is clean and no top soil falls

back into the groove allowing
more potential water storage. 2. If
the ground is frozen then the fur-
rows will hold the tires up away
from the wheat and does not in-
jure it. Come harvest, Pat said,
"There is no apparent wheat dam-
age due to the ripping operation”.

Pat rips on contour ,any
where from 20 to 90 feet a part
depending on the slope of the hill-
side.

After the first two runoffs Pat
caught every drop of top soil and
water. This last runoff was right
after a week of 15 degrees below
zero and then it rained 2", Pat's
grooves were already full so he
lost some soil but nobody kept
any soil during these conditions.

B Continue Page 15—
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Bringing CRP Grass Back To Farmland

Just thinking about returning
the Conservation Reserve Pro-
gram (CRP) back to farm land
raises many questions. How do
we keep this marginal crop land
from wind erosion? What about
run off? The CRP has been a very
good sponge to slow down or stop
water erosion. Is there any cur-
rent farm practice that does not
bring the rocks to the surface so
that a good portion of our time is
not spent picking rock? Can we
afford to farm this marginal land
again? After 10 years will our ex-
isting equipment even be able to
run (Those who have 100% of
their land in CRF)? How many
years will it take to get a normal
crop from this land? What about
wildlife? Can we break it out and
not harm new life and if we take
many acres out will the wildlife
be able to survive in other protect-
ed areas (Ditches and draws)?

Beginning in 1994 Washing-
ton State University has been co-
ordinating a CRP take-out
research program with replicated
on-farm trials and growers' field-
scale equipment. The project fo-
cus is to help growers identify
local take-out options that opti-
mize agronomic performance and
profitability of the first crops after
CRP, provide effective crosion
control, and help retain soil quali-
ty improvements gained under
CRP.

Four CRP take-out trials are
underway on winter wheat after
summer fallow (seeded in 1995)
in Adams, Lincoln, Franklin and
Garfield Counties. The trials in-
clude a variety of tillage and resi-

due management options and
timings including: early fall flail,
mow or harrow; fall disc; fall
chisel, spring disc; spring sweep;
and spring burn-sweep.

Three CRP take-out trials
have been conducted in Columbia
County with spring CRP take-out
seeding spring wheat or spring
barley. Treatments included
moldboard plow, burn-sweep,
disc, sweep and direct-seeding.
Four spring take-out trials for
spring cereals are planned in Dou-
glas, Adams and Lincoln Counties
in 1996. The trials will focus on
direct seeding options and residue
management practices and include
intensive tillage comparisons.

Residue management is a top
priority for saving and maintain-
ing moisture in this marginal land.
Of course the more moisture the
better chance for increased yield.

The NRCS suggests that
growers consider the farm pro-
gram provisions. Your base acre-
age restriction may not allow you
to convert all of your CRP acreat
one time.

Spring planting should be
considered if: 1) There is ade-
quate moisture for a spring crop.
2) Shallow soils where the sod
profile fills completely with mois-
ture each winter. 3) There is a
high potential for crop infections
with winter annual grass weeds
such as downy brome and jointed
goatgrass.

Fall planting after summer
fallow could be considered in ar-
eas where spring crops have not

‘,, Farm & Shop Magazine

been profitable, particularly if soil
waler content is low at spring
planting time.

One special consideration for
preparing CRP land for crop pro-
duction: Spring takeout will most
likely conserve the most winter
precipitation. The WSU CRP
take-out research that fall discing
or other practices that remove res-
idue cover, exposing bare soil, re-
duced overwinter water storage by
about 2 inches compared to spring
take-out options.

We at Barnes Farm and Shop
want to know what you, the oper-
ators of the farm, would actually
do today if you had to convert
your CRP acres into producing
farm land.

Read Smith

Read Smith of J.W. Smith & Son,
Ine. farms near St John in Whitman Co.
has farmed since 1973 with 1700 acres in
the CRP. His first contract will end in
1996.  The soil type is Walla Walla
Athena, Read 5 in a 13" to 15 annual
rainfall area which raises 30 - 35 bulacre
spring wheat and has a 50 - 65 bujacre
winter wheat average.

Page 4



Spring 1996

Due to the lush growth of
grass, timing is important! If
Read could not get started early in
the spring, he would probably
burn the grass in the winter and
next spring would spray with Gly-
phosate to kill all growth. Final-
ly, he would take soil tests to
determine which fertilizer is nec-
essary. He would probably spring
crop for several years to'clean up
the cheat grass and using the
Blankenship Drill, a 1 pass drill.

His first year yield after CRP
takeout Read could expect an av-
erage yield of 304 bu/acre.

Marvin Ludeman
Clar Mar Farms in Douglas Co. is

owned and operated by Marvin Ludeman.

He has been farming since 1959 east of
Waterville in an 11" annual rainfall area.
He has 1800 acres in the CRP which will
be up in 1996. Winter wheat average
yield iz 46 bufacre.

Marvin wants to strip farm
his CRP acres. The way he takes
it out depends on how early he is
allowed to work it. Since this in-
terview was based on a no earlier
than October take out, this he
would wait until Spring to spray
Glyphosate to kill all growth. His
next operation would be to sweep
about 4" deep and then continue
summer fallow by keeping it
weed free. He would weed as

e

Continue FPage 16
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CRP vs. Farming Cost - Would you Re New?

The Conservation Reserve Program

The first Chart is the Equip-

the cost goes up to $95.82 per

(CRP} 15 the talk of the area and has a ment cost which comes to acre.
T TR Tacre $29.75 per acre. The second . .
i s chart is the cost of doing busi- mﬁ:é&:ﬁ Eilrarc::sgll::the
Plow $10,500 $1,050 1.05 ness. Add the equipment cost gos 1 of $95 BE S i
Chisel plow 6,500 650 0.65 of $29.75 to the cost of doing i y
Vibrashank 9,000 900 0.90 T {Labm Fuel, Bm) and subtract your cost from your
guarh:ow ﬁg ﬁ 025 income, you get your net in-
ilivator : 0.65 [ ; r—— :
Airseederfank 29500 2,950 295 come. Now go to the third
Harvester 90,000 9,000 9.00 chart and see if you can find
Tractor £0,000 8,000 800 your income range. Once you
Two trucks 35,000 3,500 350 find that you move to the
Pick-up 11,000 1,100 1.10 » d'if the CRP bid
Equipmentshed 27,000 900 0.90 Repairs 9.49 032 right and if the I
Grainery 12,000 800 0.80 " e 15 in the shaded area you
TOTAL $319,500  $29.750 $29.75 i : ; should consider renewing
. - Taxes & Ins, 13.00 043 your contract. Generally
hugt:: impact on our economic Avg equip. Repl® 29,75 0.59 speaking, you need to receive
stability. In the Pacific North
Waat 10 " TOTAL 9% 82 19 at least 30 bu/acre @ $4.00 to
est there are thousands of think about farming these
CRP acres in gquestion and ACTES
awaiting the decision of Con- -
gress as the Farm Bill is being e s
debated. ¥ Prigafbu, - reveny crg. hasncost . Mgt o ol W
. x = 8 - 98 = 25.68 3 4568 |8
Thczse Chiarty e Emd‘? ¥ 35 x 360 = 12600 - 9582 = 3048 e 418 1418 [¢
help with the decision of bid- 35 x 270 = 9450 - 9582 = -132 oy iggadnas s
ding for a CRP contract. 30 x 400 = 12000 - 0582 = J4.18 s 5 %’
: 26 x 4350 = 12600 - 09582 = 3018 418 1418 |3
First you have to figure your | 28 x 360 = 10080 - 058 = 498 02 b aier 2
net profit from farming. T M S 1z
Assume you have 2000 acresof | 51 & 350 = 7580 . os® - 2022 g@g* o g
dryland on a 50/50 plant/idlero- |21 x 270 = s670 - 058 = 3912 igys m;é =
tation. *Mot ator $4 / acre property taxes,
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Adding

A customer came to us dur-
ing his spring plowing operation
with a unique problem. He was
complaining about how his most
useful John Deere 1600 plow was
not maintaining the accuracy in
depth control that it used to. He
thought it was geiting worse this
last fall but he figured it was be-
cause of deep chiseling and come
spring the sweeping operation
would be just fine.

Unfortunately, spring is
where precise depth control is
very important in your early till-
age passes and when your favorite
plow does not perform up to ex-
pectations then there is "Trouble
in River City".

His plow needed attention!
The 1600 plow utilizes a walking
beam system to control the depth
of tillage. Unlike the old single
wheat plows, this walking beam
uses two wheel assemblies tied to
one pivot point exactly in the cen-
ter between both wheels. Both
wheel spindles are welded on a
rectangular tube - opposite each
other.

@d\.‘ﬁhﬁﬁ =ANDLE

WHE=T-

all

over the rock. If we went over the
same rock with our walking beam
then the maximum rise of the
wheels would be cut in half with
only 1 1\2" of vertical movement.
This system makes this and other
plows that have a walking beam
system twice as accurate as a sin-
gle wheel unit. Very good de-
sign! The other advantage is that
this system can carry more
weight, making transporting a
larger plow down the road a sim-
ple task.

‘When these plows were man-
ufactured the walking beam pivot
was made with a brass bushing
and normal maintenance required
daily greasing. There were no
seals in these assemblies. This is
where the grease would always at-
tract and hold the dust and thus
accelerate the wear in the brass
bushing. In no time the bushing
would wear out and the first out-
ward sign of trouble would be the
gradual leaning of the wheels. If
this walking beam is not attended
to then many things can happen.
The most obvious would be al-

lowing the tires to
lean sideways and
exert excessive wear

l | and pressure on the
|

sides of the tires they

["'| e

wHeeL " Hetvierk. Bapen
HoLsiNer

The purpose of this system is
to improve depth control in the
field. For example, if we were us-
ing a single wheel plow and we
drove over a 3" rock then the
sweeps would rise out of the
ground 3" where the wheel rolled

would not follow
each other and would
allow the beam to
wander left and right

compounding the existing wear
many times over. The next wor-
1y, if left unchecked, the pivot
spindle would eventually wear
through the metal housing holding
the brass bushing. This could
lock up the wa]ki_ng beam so there

would be no movement to follow

the ups and downs of the terrain.
The biggest scare would come
when a person folded up his plow
to transport and the pivot spin-
dles, being excessively worn,
could break off leaving the plow
resting onthe ground. This cus-
tomer's plow was really worn to
the point where the spindle had
worn past the brass bushing and
part way into the steel housing.
He needed help but his plow
could be easily repaired and made
"Better then new".

When we convert the walk-
ing beam to lifetime bearings we
change everything except the
tires, hubs and spindles. We
make heavier bearing housings
which hold two tapered bearing
races and one inner seal plus a
dust cap (same concept as the
front wheel bearings on your car).
Because our bearing housings are

W Continue Page 15 R

‘ The Crew _

Chris Wright
Hi I'm Chris Wright, I have
14 years experience repairing all
iypes aof farm equipment. I'm here to
listen to your problems and discuss
new ideas,
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There are few ways to con-
trol weeds in your fields. The
most common weed control is the
use of chemicals which is costly
and can cause damage o the envi-
ronment and our health. The need
to find "Alternative Approaches
To Weed Management", was a
topic for lowa State University In-
tegrated Crop Management Con-
ference, in November, 1995,

The approach which caught
our eye was an experiment done
in Rosemount, Minnesota in 1994
and 1995 by Douglas D. Buhler of
USDA's Agricultural Research
Service which studied the effect
of tillage in the dark. In our terms,
plowing at dark. The idea is sim-
ple. With the absence of sunlight
weed seedlings will not grow
which cuts down on weed infesta-
tion in the fields.

Plowing or tillage in com-
plete darkness was necessary for
this experiment to work because
even the light on the front of the
tractor or moonlight can cause
weed seedlings to grow. Special
equipment would be needed to al-
low the farmer to see at night.

Page 8

Plownt Night - thy"

Do you remember the Night
Vision Goggles our soldiers wore
in Desert Storm? The same gog-
gles were issued to Keith A.
Kohler, Agriculture Research Ser-
vice Technician, to use in this ex-
periment.

The uvse of Night Vision
Goggles allowed enough vision to
plow between rows safely but was
tricky. The goal was to plow be-
tween 11 pm and midnight using
no chemicals.

The field was moldboard
plowed the previous fall then
plowed at night mid to late May.
The studies were limited to 13
different weeds:

Annual grass species - barn yard
grass and green, yellow, and giant
foxtail.

Large-seeded broadleaf weeds -
cocklebur, giant ragweed, and vel-
vetleaf.

Small-seeded broadleaf weeds -
lambsquarters, ragweed, wild
mustard, nightshade, smartweed,
and pigweed.

W Continue Page 18
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Internatmnal 150 & DSA Boot Improvement

Addressing the grain drill
improvement budget can be a
very taxing undertaking! With
the replacement costs of new
drills ranging from $1,100.00 a
lineal foot to upward of $1,500.00
a foot for the most complex drill.
It takes the cost of a small house
to own 40 ft. of drills.

In just about every case of
Drill repair we have seen, small
basic improvements were all that
were necessary to bring the unit
up to original if not better perfor-
mance,

Have you ever noticed on
your International 150, DSA drill
that the packers DO NOT always
follow the boot? Maybe some of
the boots are slightly bent side-
ways? With the boots out of the
ground have you noticed exces-
sive side play in the "A" frames
and boots? Could some of your
boots be leaning too far back?
(Too close to the packers?) If your
drill has some of these symptoms
do not worry many other drills
have the same problems. The
only way to keep your drills from
wearing out is to never use them!

The IH150 has a very good
spring trip system which allows
the drills to be used in more rocky
conditions. However, this advan-
tage causes more wear in the pivot
of the boot itself. Originally the
factory just bored the pivot hole
through both sides of the boot and
then installed the pivot pin. This
is OK for the short term but for
more longevity more meat needs
to be added.

The arrow peints fo the oblong piv-
ot pin hole in the high speed boot. This is
befare repair.

We take the worn high speed
boot and bore the pivot hole ex-
tremely oversized, then we ma-
chine heavy wall tubing to the

exact length and bore and ream
the tubing to fit a new pivot pin.
Reaming each pin is important to
insure a precise fit.

Our next step is to weld the
machined bushing in place in the
high speed boot framework. This
improvement allows at least 10
times more surface area for the
pivot pin to work. The increased
surface area gives you many more
years of trouble free service.

This shows the completed high
speed boot after we have installed the
heavy bushing.

We are not finished yet! We
need to address the "A" frame that
holds the boot,

B Continue Page 19 N
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Lar.'.ll'-d at:
Wateville Industrial
Alr Park
‘Waterville, WA

7 (509) 745-8588
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This past year, after many requests, We are per-
forming complete drill rebuilds. This service is not
basic - it is very thorough. The drills are complete-
ly torn apart, repaired as necessary and then com-
pletely sandblasted and repainted to bring your
older drills to "Better than new" specs. This is tru-
ly a cost effective way to get more life and service

Glll Dl‘lll Shﬂpalk (Continue on Page 14)

out of your existing drills. Besides what better drill
is there than the one you own now?
In order to itemize this extensive service we

} Farm & Shop Magazine

have broken it down to basic subject matter and
placed each item in an easy to read chart. If you
have questions please call as each item warrants in
depth explanation.

BARMES SPECIALTY ‘ REPAIR DESCRIPTION DRILL
v Complete rill rebuild ALL DRILLS
s s e e
g
V Gap packars or rebuild packars
S : fwmwr”’**“* AamaaE
ﬁ i ’g,&% gg_:g ¥ f"&;awhﬁﬁg‘g\ﬁ_
Qgﬁﬁwﬂ .
V' Install threau‘s and haads nn packers axla
L e ~:-H s
S S R e o *mégwﬁﬁn

Barnes Kit

Install hydaulic transports to snable you to move
the drills endways

i

S

Rebush axle walking beams
: :ﬁg\fésrun ; A@aﬁ*x?::&uﬁﬁaﬁﬁ bﬁﬁ‘w

A LA LA A b A A A

s

s mx&oowo»oaq _)mx.x.;-a.
R

i ‘m_z hxﬂﬁmo'@hgq e e

Ghange twisted tuui bars
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1&&Kﬁ“ﬁ
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R
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v Replace packer axles

Reweld and reinforce seed boxes
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ri o 5 o o : l
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Mndify or maka new hm:hss
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1 ntemattonal 1 5 0 Dn[l Axle D:!emma

In a customers search to im-
prove his International 150, DSA
drills accuracy for seeding, he in-
stalled his own threads and heads
on his factory built cotter keyed
axle. His procedure was correct
and he did a good job welding.
However, he reinstalled his old

The way the axle should look once
the threads are installed. Notice the thin
lock nur,

spacing tubing (split) and his old
spool and block bearings. He did
buy new case hardened washers
for the outside of the old

This exploded view of the original Internatioal spool & block bear-

ing, here you can see how the case harden washers wear on the housing.

bearings and then re-assembled
the axles and fastened them back
under his drill.

After thoroughly greasing the

bolt on but thought grease would
solve the problem. Maybe it
would just wear in! What was
happening was that the pressure

was too great for the new washers

bearings on the old
and every bearings.
moving They were
part he pushing the
filled the outer bear-
drill with ing housin
seed and g just as if
was ready it was in a
!‘or the vise! Re-
journey to member,
the field. he put
On the way i 3 : g threads on
something The tubing on the left is the original International  his axles
did not feel  spacer tubing. This tubing has .109 wall. You can but used
right. It clearly see the split that weakens the tubing. On the old parts!
right is what we use it is 165 wall,
was harder After a few

to pull than before he made the re-
pairs. He thought to himself that
if it is this hard to pull on level
ground, it will be alot harder in
the field.

Going back over his repair
process he remembered that when
he was assembling the bearings to

rounds there was no improve-
ment. Out of frustration he called
us for help.

Alter analysing the problem
and going over the repairs he had
done, it was easy to solve. All we

W Continue Page 20 -

the drill he could
hardly turn the bear-
ing housings upright
for the bracket to

This is what Barnes Repfacemen: 150 beunng unit .fm.t like.
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Weldon shares tkesaga of Jehn Deere HZ Replacement Bearings:

Interview with Weldon Barnes.

By "Barnes Farm and Shop" Magazine

Weldon Barnes was instru-
mental in the design and pro-
duction of the Barnes HZ
Bearing replacement. 1996
makes the third year of produc-
tion of this bearing assembly
and we wanted to know how
this all came about.

What ever made you want to
change John Deere's bearing
setup?

Weldon: "There are a couple
of reasons. The first one is for
easier rolling. Compared to
other drills I have pulled the

HZ seemed to pull so much

harder! Especially when the
boot point is only 7/8" wide

this drill should not pull this
hard!"

You mentioned another rea-
son - what was that?

Weldon: "Greasing. I got so
tired of bending over and
greasing all those axle bear-
ings. Every now and then I
would have a bearing that
would not take grease so I
would have to jack up the drill,
rotate the wheels and re-grease
until grease finally came out! I
was never comfortable running

Farm & Shop Magazine

5 HZ drills knowing 1 or 2
bearings did not take grease so
I took the extra time to make
sure they had grease!"

Did you have any problems in
the design of the bearing?

Weldon: "Yes we did! We
tried many designs and were
not satisfied with any of them.
I wanted to use a single bearing
since that was more than ade-
quate for load handling capa-
bilities but every design I came
up with made installation on
the drill very difficult."

What helped you achieve the
design you have now?

To Get More Out Of These Units . . .

Sec Lheex«mxm xm-'\a- o.xeh

1150 Drilis on eie*ﬁ?ﬁ“ﬁ ,may
ww%%sﬁ waddto  m

R e
}:::»}» i ﬁ“#‘d%&t‘@?###t?iﬁ § ?ﬁvk ¢¢xvo'\o- %ﬁ*mihyéw*x e xyg
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o
:

=
mw«ge&?ﬁ e %ﬁw
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Weldon: "Well, one day
Lawrence Loebsack, a good cus-
tomer and special friend of mine
from Waterville, came in to see

Lawrence Lobesack
Farms near Waterville.  Provided much of the inspiration
throughout the design process of the HZ Bearing.

%;5;%% L

how I was coming with the
design. Being very frustrated I
showed him what I had so far. He
simply said "Why don't you try 2
bearings in-
stead of
one?"

Why didn't
you try that
before?

Weldon: "I
had thought
about using 2
bearings
back at the
beginning.
But I thought
the use of 2
would be cost
prohibitive
and I abol-

(¥ Farm & Shop Magazine

ished the thoughts and designs [
had with 2 involved! But with
Lawrence's weekly encouraging
words [ had a renewed desire to
make 2 bearings work."

What other factors were impor-
tant in the design?

Weldon: "Each bearing assembly
had to be the exact same length as
the original so that any farmer
could buy a set of 4 and install
them himself. I wanted it to be
simple enough that I did not have
to send a page of instructions with
each bearing! Also, I wanted the
change to be made quickly so
they could be changed in the mid-
dle of seeding and not loose much
time!"

W Continue Page 21 |

For more information

on how to get your own, easy to install
Barnes Replacement Bearing

for your IH drills call:

. You Need This Unit!

Waterville Industrial Air Park

dmn Maximum Seed
Emergence

guu Keep Packer Behind
Boots

& Direct Fit

No Left-Right Axle
S o Movement

4mu Triple Lip Seals

Case Hardened Ball
@ Bearings

, Regreasable
Bearing Housing

(509) 745-8588
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Hi, I'm Dave. Dad has been s0
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Welding Ine. wonuld not ave a chance
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Pat mentioned, "If he had
gone back in late January and re-
ripped between each groove he
probably would not have lost
much, if any, top soil".

Also, due to the design of the
shank and the depth that he is run-
ning (below plow pan), the
ground is shattered and raised up
slightly allowing more moisture
to penetrate the soil.

Come harvest, the ditches are
almost all filled in which makesth
e ground slightly rougher than the
normal 18" deep furrow seeding.

If a person wanted to build
Pat's leveling ripper, it would be
possible but somewhat difficult
utilizing the average farmer's
equipment. He uses a couple of
long hydraulic cylinders plus
some pivot joints in the ripper
construction. This unit would
need to be built entirely from the
ground up.

Farm & Shop Magazine

This is what your field will look like in the spring after using Harolds "Groovemasier”
the previons fall. Notice how the grooves are almost fil up after a winter runoff. The grooves

are 444" apart,

Harold used a
Calking CFC Culti-
vator frame to mount
his  shanks. This
shank has been the
best performing one
yet. The shank is 4"
by 127 ar the widest
poinl, making  dis-
tinclive grooves.
(Picture on the right)

This shows the 4' diameter 2" thick, 750 Ibs. disc blade that
Bill uses to slice grooves into his winter wheat.

Bill uses an 855 versital tractor to pull a RE&R subsoiler,
Jramed with these 2 disc mounted 20" apart,

NN Continue Poge 23 |
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W Continued From Page 5 -

necessary and take soil tests to de-
termine how much fertilizer is
needed. The final operation
would be to fertilize and seed
with his HZ drills for a winter
wheat planting.

He expects about 20 bu/acre
his first crop yield.

Dale Galbreath

Farms with his brother Gary near
Ritzville in Adams Co. Their farm name
is Galbreath Land and Livestock, He has
been farming since 1962 and has 1000
acres in the CRP which will come out in
1997, Dale farms in an area where the
annual rainfall is 11" to 12" which allows
a 45 bufacre average winter wheat crop.
The farm has been recropping spring
wheat back to back for 4 years to achieve
a 26 bulacre average.

If Dale had to take out his
CRP acres this year he would
burn early enough in the fall to
get some regrowth and follow it
with a Glyphosate spray. In
spring the first operation would be
to spray again with Glysophate
and then seed with a yielder no till
drill which incorporates fertilizer
at the same time as seeding.

Dale expects his first year
yield to be an 18 to 20 bu/acre

crop.

1

Pat Wandling

Age 73, has been farming most of
his life in Yakima Co. north of Bickelton,
He has 2000+ acres in the CRP and
hopes this program never ends! His first
CRP to come out would be in 1006, Rit-
ville Silt Loam iz the main soil type which
is fed by an 8" yearly rainfall. Pat tries
to aveid spring crops because of mini-
mum moisture levels but in the past his
spring yield has been 15 1o 16 bufacre.
His winter wheat yield is 28 1w 30
bufacre,

In the fall Pat would spray
his CRP land with Glyphosate to
kill it all, harrow to break the
grass up and chisel until he could

get his sweeps throngh the
ground.,

In spring the first operation
would be to sweep. He would
take soil tests to determine wheth-
er to fertilize. If fertilizer is nec-
essary, Pat will fertilize with his
plow when he sweeps it then seed
with his IH150 drill. He is able to
add phosphorous with his drills
and would apply accordingly.

His first year expected yield
would be a little less than average
which would be around 25
bu/acre for winter wheat.

Farm & Shop Magazine

Richard Wainseott

Richard Wainscont of Wainscout
Brothers farms north of Mansfield with
his brother Bill, Their farm which is in
Douglas Co., has an annual rainfall of
10"-12". He has farmed since 1950, He
has 4004 acres of CRP acres which will
come out in 1996, Richard farms where
the Glacier stopped! He has to deal with
rocky conditions, Hiz average spring
crop iz 22 bufacre and the winter wheat is
37 bufacre.

To take his CRP out Richard
would disc in the fall and allow
moisture to go into the soil. In
spring Richard would apply Gly-
phosate as late as possible to kill
emerging new weed growth, next
would disc or sweep depending
on heavy areas and conduct soil
tests and apply fertilizer with a
fertilizer machine. Next he would
pull a cultivator and weeder in
one operation to clean up for
seeding operation - his last opera-
tion would be to seed with his
LZB hoe drills.

For his first crop he expects
25 to 28 bu/acre winter wheat
e i
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Pete Goldmark
Hiz farm iz sitvated east of Okanogan in
Okanogan County. He owns the Double
1 Ranch. He has been farming for 30+
years. He is responsible for 155 acres of

the CRP which comes out in 1997, His
soil type is Timentwa Loam., His farm is
ina 12" - 14" rainfall area. His summer
fallow spring crop vield is abouwt 50
bufacre where as winter crop yields 60
bufacre.

If Pete had to put his CRP
acres into crop land he would be-
gin his operations in the fall. He
would cross chisel (2 Chisel oper-
ations at 90 degrees to each other)
about 8" deep without any har-
row. Next spring Pete would
sweep twice without harrow. In
very heavy growth areas Pete may
disc as needed.

In the summer rod weeding
would be in order but to be done
in the least amount of time possi-
ble. Subject to soil tests fertilizer
would be applied prior to seeding
with his HZ drills for winter
wheat. In order to get the grasses
to decompose Pete would prefer
to work the CRP as early as May
or June.

Pete expects his first year
yield to be above average If he re-
ceives average rainfall,

Dan Phillips

He farms as Phillips J.V., east of
Harrington WA. in Lincoln Co. and has
350 CRP acres. He has farmed since
1970. His CRP contracts will expire in
1998, Annmual rainfall is 11" to 13" per
year and his soil is Bagdad sift loam. His
spring wheat average yield is 40 bufacre
and hiz winter wheat vield is 35 bufacre,

If he would take his CRP
acres oul to farmland this year he
probably would do nothing this
fall, in the spring he would spray
a Glyphosate and then disc. He
prefers a disc to keep his residue
within residue tolerance. If there
was adequate moisture Don
would perfer spring wheat, if not
then he would cultivate and work
the ground in a typical summer
fallow pattern to seed for winter
wheat. He has the ability to fertil-
ize while seeding using his IH150
drills.

He expects 2/3 of normal
yield the first year of production.

Annoucement!

There is a video and publication on
the preliminary results of the CRP take-
out rescarch cffort will be available
through the County Extension and Con-
servation District offices in  early
Mareh. A preliminary slide series is
currently available and can be accessed
through these offices (For more infor-
mation, contact Roger Veseth @ (208)
BE5-6386.
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W Continued From Page 6 |-

so heavy, we have to change the
walking beam tubing to a heavier
stronger peace. This gives the
farmer piece of mind knowing
that he is getting more load carry-
ing capacity for the dollar. We
also change the spindles on the
plow lift arm to a much stronger
one to complement the walking
beam.

After all this work was done
our client had a plow that not only
would accurately maintain his
plowing depth but also gave him a
walking beam that would out last
the plow!

We did all the work for him
in the field to get him plowing
again but if you prefer to do the
installation yourself, No Problem!
We have put together a pair of
easy to install kits with enough
parts to rebuild two walking
beams. There are many advantag-
es to these kits: Stronger, heavier,
frictionless bearings, sealed from
dust and the elements, and no
need fo grease daily (check once a
year). After installation your
plow will be "Better then new"!
Also, maintainance will be easier
and inexpensive. The taper roller
bearings are tighter than any
bushing and this allows for con-
stant service due 10 minimal wear
on moving parts.

W Continued From Page 8 ===

The experiment was very
successful. When plowing at
night, there was a 30% to 70% re-
duction of the small seeded broad-
leaf weeds and amazingly the
smartweed was reduced as much

as 80%.

There was very little reduc-
tion of annual grasses or large
seeded broadleaf species.

But what about the sunlight
in the morning? The 30% of
weeds that do grow may be the re-
sult of it or any other incidental
light source,

If night vision goggles aren't
for you, there is a research farmer
in Boone, lowa, Dick Thompson,
who is eager to try any alternative
farming method but won't wear
the goggles. He is experimenting
with the theory of night plowing
in different ways. First he pur-
chased a set of lights for his plow
that shine only out in front and
second he modified his planter by
building a cover to exclude light.
This allows him to plow during
the day. With either method he is
trying to prevent light from hitting
his freshly tilled soil.

Another piece of equipment
is being developed to help plow-
ing at night to be more feasible. It
is called Cultivator Row-Tracking
System it is in its early stages and
no information is out on it yet.

Because of Buhler and
Kohler's success they conclude
that there is a huge need to study
the biology of weeds. Studying
the make up of each weed and de-
priving it of a basic need to grow
may be the solution to our weed
problems. As with the small-
seeded broadleaf species, the need
for light is an initial need.
Possibly altering moisture or soil
makeup could limit the other two
species from growing.

So, for now, plowing at dark
is still in the experimental stage
but will be added soon to your

Dale Snyder
Hi, I'm Dale. I've been weld-
ing, fabricating and doing machine
work since 1981, Whether, it is a
stmple weld job or cutting left hand
metric threads on a lathe, I will do
your jolb az if it were my owa.

Geri Creel
I am the secretary & accoun-
tant for the business. I've been with
the company since Oct. 1989 and
will be the first person you speak to
when you call,

I can take your order, help
with pricing questions or answer
any questions you may have with
vour billing,

When you call let me know
what it is we can help you with and
Il direct your call to the qualified
persen in that depariment.

Page 18
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We hold the "A" frame in our mill &
precision ream the pivot hole to match the
bushing in the boot for a very close fit.
Our next step is to make sure the spring
trip system functions correctly. After this
we re-assemble the boot/framework and
are able to see if the assembly is bent (Pic-
ture A & B). When we find one that is
bent we go to our press and press the unit
true. '

There is one more step left to guar-
antee accuracy! The boot/framework as-
sembly is reinstalled on the drill frame and
we check to make sure the rivets on the
channel bracket are tight. In most cases
there will be considerable left and right
movement of the bool.

If necessary we will bore out the end
holes of the "A" frame along with the
channel piece then re-assemble with a larg-
er diameler pin.

There is definitely a lot of work in
getting each boot/spring trip/"A" frame
back into "Better than new" condition. We
also know that the seeding operation is so
important that comers cannot be cut.

Weldon Barnes
Hi, I'm Weldon, I enjoy all the
happenings that are going on in the
shop. It's always enjoyable 1o
address  new  and  differen:
challenges that arise daily, | Joak
forward  to meeling your
expectation this coming year,

Picture A (Before) - This picture shows obvious "A" Frame bending, Notice we press
an the "A" Frame where the channel bolts to the drill which gives a more accurate reading.

{ l

Picture B (After) - It is plain to see the improvement we have given the "A" Frame boot
assembly.

Here we show before & after of the completed boot assembly. The botiom assembly

shows the channel iron.
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W Continied From Page 11

had to do was sell him a set of Bar-
nes International Bearings and new
axle tubing and he was on his way.
He had done the hardest part -
threads on axles! With our bear-
ings and new tubing everything is
"Better than new."

He improved the life of his
packers by insuring that they would
not move on the axle anymore be-
cause they were held tight by new
tubing. The new triple lip sealed
bearing has no side movement
what-so-ever and will keep all the
packers directly behind the boots.
Best of all he has a product that will
last for many more seeding seasons!

When he chose his bearings he
had a choice of sealed or re-
greaseable bearings. His choice
was to never grease again!

Farm & Shop Magazine

Latest CRI Info From Washington D.C,

Eligible owners and operators with con-
tract acreage who also have a CRP contract
must be offered the option of enlering into a
conservation farm option contract for a period
of 10 years, as an alternative to the market
transilion paymenl contracl. The Secretary
shall provide participating producers with the
estimated payments and benefits expected 1o
bé received during the 10-year period under
conservation cost-share programs; CRP rental
and cost share programs; markel transition
payments; and loan programs. In return, the
eligible producer shall forego eligibility to par-
ticipate in these programs and comply with a
eonservation plan for the farm consistent with
the State conservation farm option plan, de-
signed to protect wildlife habital, improve wa-
ter quality and reduce soil erosion. [Sec.
103(K)]

"Agricultural Reform and Improvement
Act of 1996", Conservation Reserve Program:
Fxtends the CRFP until 2002, with an upper
limit of 36.52 million acres. New acres can be
added as confracts expire. Water bank acres
are added to the CRP, [Sec. 1541)

Muait Regan

Hi, my name is Matt Regan. |
enjoy all aspects of HE Packer re-
pair. Please call me with any ques-
tions about what we can do for you.
If your work is time sensitive let us
know and we will work with you on a
timely schedule.

“Your Complete Welding and Safety Supplier”

WELDING SUPPLIES « SAFETY EQUIPMENT
INDUSTRIAL, MEDICAL AND SPECIALTY GASES * RENTAL EQUIPMENT

Miller » Lincoln * Victor » ESAB » Hobart » Hypertherm

Noreo

ENTERPRISE Inc.

Featuring:

EPHRATA #52
604 N. Basin Street
Ephrata, WA 98823

MOSES LAKE #55
1607 W. Broadway
Moses Lake, Wh 98837

SPOKANE #5656
1306 E. Trent Avenue
Spokane, WA 99202

(6509) 754-5241 (509) 765-0631 (509) 535-9808
FAX (509) 754-1214 FAX [508) T65-0632 FAX [500) 535-T086
YAKIMA #57 OTHELLO #53 WENATCHEE #54
7 5. 3rd Avenue 25 E. Main 1186 5, Wenatcher Avenue

Yakima, Wh 98902

(5089) 452-7502
FAX (509) 452-0124

Othello, WA 99344 Wenatchee, WA 98801
(509) 488-3376 (508) 663-2137

FAX (504) 488-3377 FAX [508) 6621-8037

NORCO ENTERPRISE IS PROUD TO HAVE BARNES WELDING & MACHINE AS AN
AUTHORIZED STOCKPOINT FOR GASES AND SUPPLIES.
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Was this design easy to manufac-
ture?

Weldon: "Well, easy is relative!
Once you know how to fly an air-
plane it is very easy but getting
there is quite difficult and very
time consuming! Now that we
have the process figured out it
seems quite simple but still takes
considerable time to build each
one. We had to utilize a different
milling process to cut the groove
for the bolt assembly to keep it
exactly perpendicular with the
bearing axis. When we welded
everything in place we had to be
very careful with the heat to re-
duce warp to the outside housing.
Then we had to be especially ac-
curate to make sure all three di-
ameters were very close to
tolerance. (Plus or minus 1/2
thousand of an inch)"

Is there anything special about
the bearings you used?

Weldon: "Yes there is. We
looked at many suppliers of bear-
ings until we found what we
wanted, Each bearing had to have
the balls heat treated and both rac-
es needed to be case hardened (for
longer life). Each bearing had to
have adequate grease packed in-
side the seals. (To our surprise, af-
ter destroying half a dozen
bearings, we only found 2 that
had what we thought was enough
grease!) The seals on both sides
of the bearing had to have steel
frame work with 3 lips on each
side to keep the grease inside the
bearing and the dirt out!

The most important factor
was that the bearing had to be
manufactured in the United States

and the company had to have
enough pride in its product to
back it up if we had any prob-
lems!"

Have these new bearings per-
Jormed like you expected?

Weldon: "Much more than I ex-
pected! Yes, we did reduce fric-
tion on the axles! The drill pulls
easier! Since the drill pulls easier
we were able to go through more
residue in the fall. Since the
wheels slip less in heavy residue
we are still maintaining our accu-
racy in rate of seeding, even in
very difficult spots! Also, the
cost of fuel consumption is re-
duced as friction is reduced. It
takes less horsepower to pull the
drill through the fields.

One very distinct benefit is
the fact that the axles do not move
back and forth in the boots! Be-

o i I ‘.'l th |3 .“ “'- b

t Farm & Shop Magazine

fore we changed bearings we had
the packers set open to 2 3/8 "
wide and the packers would still
rub on the boots no matter how
hard I tried to keep the boots
aligned right. Now there is no
chance that the packers can move
left or right.

The most enjoyable benefit is
the time I save not having to
grease 20 bearings! I get to enjoy
a coffee without having to drink
on the run! Plus I have to turn
down the stereo and TV in the
tractor cab now that our drills
don't sound like a rock crusher
when we are seeding!

Most important, we have had
no failures in 3 seasons and do not
expect any because of the overall
design of the "Barnes Sealed
Bearing Replacement for the John
Deere HZ drilll"

Here we are trying to show both bearings side by side. Notice the heavier

construction of the Barnes Bearing on the right.
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Thawing Frozen Water Pipes - A Few Tips

While arc welders are not
specifically designed for thawing
frozen water pipes, they have
been used for this purpose. The
reason for this is welders are a
good source of low voltage, high
current eleciric power which,
when flowing through the pipe,
causes it 10 heat and melt the fro-
zen water. Properly used welders
are a fast low cost method of
thawing pipes without digging up
the pipe or the need for an open
flame. When pipes are accessible
however, they can be thawed
more safely easily and quickly by
careful use of a small electric
heater or heat lamp. Because of
the potential dangers in thawing
pipes with high electric current, it
is of the utmost importance that it
be done only by a qualified per-
son after carefully reviewing all
the variables of each job. Before
any thawing is to be done your lo-
cal utility company needs to be
called so they can disconnect the
power to the house to prevent un-
necessary damage or fires!

Hi, my name is Tom. [ have
worked for Barnes welding for 6
years. [ have enjoyed serving you
and all your farm repair needs:
Headers, Augers, IH and HZ boots.
I can help you with them all,

Page 22

WARNING: The use of
electrical current to thaw frozen
pipes if not done properly can re-
sult in fire, explosion, damage to
wiring which may make it unsafe,
damage to pipes, burning up the
welder, or other major hazards.

‘When electric current passes
thru the pipe (which has to be
metal), the pipe's electrical resis-
tance causes heat to be generated
which thaws the frozen water.
The factors which affect the time
and amperage of the welder are:
pipe size, pipe material, distance
of frozen pipe, and the amperage
of the welder that is available.

Smaller pipes heat faster be-
cause of their smaller cross sec-
tion, also and steel heats faster

than copper because of the in-

- Continue Page 24

creased electrical resistance it
possesses. Of course the greater
the current, the faster the pipe will
heat up and thaw (melt the ice).

Lincoln Electric Co. in
Cleveland Ohio performed tests
on pipe sizes vs. time and dis-
tance. Here are two examples:
(We will use a 200 amp. welder
for both examples) First is a 3/4"
steel pipe which takes 6 to 8 min-
utes per lineal foot of frozen pipe
where as a 1 1/2" steel pipe takes
25 to 30 minutes to thaw a lineal
foot! This job is not for the impa-
tient soul!

What kind of welder should I
use? Since most frozen water
pipes are outside the house or

Ask about
FREE DELIVERY!

Waterville Industrial
Air Park

(509) 745-8588




There are 2 things in this picture we need to point owt, The
[first is to notice on the low side of the hill (Joel's side) the ridge is
higher enabling a mini dam to stop runoff. The second point is no
apparent winter wheat damage undet the tractor tires. This was
achieved beeause the ground was frozen and the furrows held the
tires up, [Pﬂ! Wan.dlmg 5 _ﬁ:M}

ﬁm

Imagine this angled framwork running paraliel to the ground
when Pat has this ripper in operation. Notice the long hydraulic eyl-
inders on top of the framework which is used o pull the shank out of
The leveling mechanism s in the front of the unit.
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The Crew

Dale Boriz

Dale Bortz, I'm new at
Barnes Welding, though I grew up
here in Waterville, I've been press-
ing the international packer caps
for both "V* packers and standard
reund packers, sand blasting, paint-
ing, and helping where needed.
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Plastic - Not Just For

BT
e

Tupperware Any More!

une of our newest services al
Barnes Welding Inc. is the addition of
a Plastic Flame Coat System. This
thermoplastics product is usually ap-
plied when paint fails. Thermoplas-
tics are widely recognized for their
toughness, flexibility, strength to
weigh ratio and chemical and corro-
sion resistance, plus ease of applica-
tion, shop or portable.

The surface to be coated needs
to be very clean. Ifitis metal, we
need to sandblast first. If we were go-
ing to apply wear resistant plastic on a
header bottom or elevator door we
would apply, after sandblasting, a
wear resistant powder for the first
coat and a different color for the sec-
ond coat. The reason this is done is to
monitor the wear. If the top coat
starts changing color we know it is

time to recoat. Because of the low co-
efficient of friction, thermoplastic
lends itself nicely to the agricultural
industry to aid in the moving of

grain. Another excellent place for this
plastic is on the face of a snow plow
blade! There are 50 many more uses!
Please call and we will be glad to ex-
plain the possibilities to you.

W Continued From Page 22

building, a motor driven welder (por-
table) is most useful. If you have a
choice of AC or DC current, which is
the best to use? There has been much
thought on this. Use the welder that
gives you the most protected amper-
age (usually written on the panel of
your welders.) 300 amps. DC will
generate more heat than a 175 amp
AC welder just because of the in-
crease in amperage. Some welders

say AC is better than DC because it
vibrates the ice. AC is the best cur-
rent to use mainly because it is the
easiest on the welder. The people of
Lincoln Electric Co. conclude that
heat is heat! (for the purpose of rais-
ing the temperature in an object where
short circuit is involved and using
welding equipment as the heating in-
strument).

In conclusion, pipe thawing is
dangerous. Qualified people need to
be involved and utility people need to
be there also! There is so much at
risk that burning up your welder will
seem frivial if every thing else goes
wrong!

We wanted to share what we
have learned about pipe thawing in
the past 26 years. Our intent is not to
scare but to inform you of the respon-
sibilities and the decisions we have to
make every time we are called out on
a pipe thawing job!

For Your Drill:
M ade¢

Any Drill Make:

e John Deere LZ
® Dempster
® Haybuster

Single Packer Caps

e Intemnational 150 / DSA e Melroe

® Call with your brand!

Vﬂnfy cap that covers complete wear surface!
V' Rings are less than half the cost of new!

v/ Easily installed in our shop!

v/ Dealer inquires welcome!

COME AND EXPERIENCE THE BARNES DIFFERENCE!

¢ John Deere LZB
& Great Plains
® Noble

Waterville Industrial
Air Park

(509) 745-8588

O
Weldon Barnes shows aff the Easy Installation!

Better Than New!
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Don't Let A Damaged
Finger Section o_st Arm & Leg

New Auger Replacement Cost $1500.00 to $2500.00.
Does Not include internal parts or hardfacing ito the flighting.

Barnes rebuilt auger centers cost from $ 50000 to $60000
Which is guaranteed to be perfectly straight.
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Waterville Industrial Air Park
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"Better Than New"
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