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 I CHAPm I

XSfRODUCTIOi

IftMa llTestock tad crops aurc grown jointly^ kind of fencing

!• needed for the oenflDMient of liveetook end for the protection of

crops, fieeidee these neeeseitieejy Woolejr (1) states that a well fenced

faxs deoreasM diffieoltgr in hiring help« increases tfai farmer's credit

standing at the banky increases his standing among his neighbors^ and

adds snieh in personal satisfactitm*

In the earlgr days of our country fences were buUt from products

romowed fr«B the field. Rail or pole fenoes were built from the treee

remowed in the clearing operation. Sometimes the fenee was built from

the ettngw whidt were piled in a tangled row. Often in stony areas the

fenee was built of stones remored from the field to make tillage easier*

Fences of ihis type hare largely been siqwrsedmi by wire fenceSf

either barbed or woven or a eoobination of the two. fhe derelopnent ef

machinezy te manufacture wire fencing at a low coet enabled farmere in

most areas to bvy the wire and build fences more die^ly than th^ could

by other methods, keen though wire fSnoee in most oases are cheaper^

the coet is still hifih* Xh 1^10 it was estimated that the zeplaoemBnt

cost of the exieting fenoee in the Inited States would be 8*3 per oent

of the total yalue of all farm property^ 12 per cent of the yalue of all

fhra landy and 5U*1 per cent of the yalue of all farm buildings (2).

Sven with this seemingly high yalue^ lyman (3) reported in 1929

that frem 25 to per cent of exLeting fencesjy ayeraging about 30 per

cent the country orert were inedcKiuate to turn liyestock*
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Tht foUoiwlaK stAicMiiil tgr UUlsr (U) wQr glT» th» jwaeon tor tbt

pocsf ecmdltloa of fam fexicoa* *Th«ri art ao aaagr damanda on th«

fazner*a capital and labor that it ia eo waj not to provido for fencoa**

Tho ooat of fencing varLoa id.th tbo topogra^qri the condition of

tba aoilf offioioncgr of lObcurj^ and ̂ rpo of fonoo bolog erectod* Xho

flgxnroa giron hy KeUcgr (5) in tha only Tariablea being tho tgrpo

at fence and oethod of setting peetsj ahoood that tram about to 17

per cent of the total coat of fencing nuat be apportiooed to labor* Ihe

labor rate used aa a baaia for theae flgurea vaa $1*50 per dagr* Obder

tNi present eozalitlooa percentage of total cK»t due to labor would

probably bo anch larger than theae flgurea indieate*

The purpose of thia work ia to derelop a faster and dieapor

Method of setting fence poeta*

' t'' '.

m



CHAPTER II

miXBJS

In tlM 6tat« of fwrnmawt alcaw# botimni idbc aod s«rv«a ndUioii

vooden fenoo posts srs used each year (6). Assusdng that these posts

eonld be set at the rate of tm per hour^ it vonld take about 6^0,000

hours to set thea* If the nuober of posts set per hour could be

increased bgr fiftgr per cent, it would asMOl an asnmal sawing of roughly

220,000 hours of Ihbor in feanessee.

Sillegr ($) observed that approxleately twioe as nudi tine was

spent digging holes and setting poets as was spent drlTing tie posts*

The recent devel<^pinsnt of a power driTen auger has greatly

rsduoed the labor neewisaiy for erecting a fence when the posts are set

in dng holes. IQiett this aetiod is used, the posts nust still be taaped

in by hand. This operation alone ninwally tatoM approxiaat^ as andi

tine as driving the post by hand.

Driving posts by hand was the preferred method of setting fenoe

posts on the Kingsley Dam Irrigation Project near Keystone, IMbraska (7}«

One hundr^ and forty^<Hone miles of fenoe was oonstrueted along the

supply and lateral canals running from the reservoir to the irrigated

farm lands. The creosoted wood line posts for this Ibnoe were driven by

twoHMUB crews, eedi using a 50 lb driver. These drivers were made from

a 32 in section of U in pipe, one end being d.08ed and weighted. Bbuidles

were fastened in such a manner that two men oould work together in the

driving operation.

It is belisved that a machine working on the principle of a pile
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driver oaa be attachwl to e fara type tractor aod greatly speed up the

setting of fence posts. The use of suda a aaohLne eould also require a

less arduous type of labor.

Previous Poser C^rated Ibnee Post Drivers

A tractor posered fence post driver (fig. 1) sas built for J. I* -

Odoa« QhivsrsiV o£ Tennessee Oensral S^perintaodeai of faxnSf by the

thiiversily of tennsssee Agricultural Snglneering DepartsHnot in the early

part of lp$0« This post driver sas designed for a large erasrler type

tractor. The driving head sas nade froai a k-OjZ ft secti(m of 8 in pipe«

one end being closed and equipped sith an eyebdlt to receive the cable.

Additional steel was selded on near the bottoe of the pipe to loser tte

center of gravity and to incrsaso tho v«dght. This nade the total

seigbi approxiaately 3X0 pounds*

Posts sere driven by lifting the driving heed sith the sinch and

allosing it to drop. The length of drop (8) sas about 3 tt, creating an

iaqpact energy of about 900 ft^ if fzlotien is noglocted. The mnibor

of strokaa required varied sith the resistance of the soil« the range

being froa 5 to 12 strokes to sot ths post^ U in U in» 2 ft dotqp. A

unifom post hslght of k-2/2 ft sas obtainsd by driving oadi post until

ths bottoa of the driving hesd toudbsd the ground.

Sines ̂ 8 aaddne sas not squippsd sith guidss« it sas neosssazy

for a man to stand on ths ground and guide ths driving head onto tho

pest. This praetios sas the cause of constant nervous strain cai both tho

tractor operator and tho nan guiding ths driving head because a nlstake
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Iqr tlMi tractor operator could hanr* oauaed Mrioua injituy to th« ethar*

Sarraral hundred posts sers set elth this madilns and the onl^r

sustained tins dieck (8) ̂oeed that 120 posts eere set in 7 hours* The

best record ms nade idwn 30 posts eere set la 90 alButee*

fhsiHl results indicate iduit the use of a sieilar aachins aounted

on a fare type tractor night be feasible.

Functional Sequirwaents

Zh order for such a machine to ihnction as deeired^ it should

aeet the foUceing requirsewntsi

1* the driving head oust hava suffieiwtt Height to drive the

post eithout en excessive number of blows*

2* It nust not be too heavy to be <^rated by the fara type

tractor*

3* It nust not make the tractor unstable on slopes noraally

ocmsldsred seft for tractor operation* A slope of 20

por oent was aasuned*

k* The driving head nust suing frse3y to allow the post to be

set vertieaUy when drivan on sloping ground^i yet it should

not swing ones the driving operation has started or whan the

tractor is in moti^*

5* The drivix\g head should dear the ground by about 7 Tt t#

allow a 7 ft poet to be set under it*

^0 The nechaniae that raises and loners the drivlz« bead nust

be 8ii:qple and eauy to i^rato.
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t* It should bs dssignad to stop ami hold tb« drivlqg hosd at sqgr

•Xovatlon la its manga at oparatlon*

8* It should ba aaslly attaehad to and raaiovad from tha traetor*

Tha oost of such a machina is also a factor baoauaa of tha small

iSBibar of days of arui\ial use*
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7h* drlTii^ im§A of ttaft previously dosoribod nschiz* prorod to bo

•otisfactoiy aod ms usod as a basis for tl»i dsidi^ of tbis aachino*

A modoX 70-^ fBrgvaim tractor was aYailablOji and sineo this Is a

pc^ular type of tractor^ it is the typo for iriilGiti this post driver was

designed*

After a study of the fonctional req^oiroBents of the aachine and

the eapaeitios of the tractor^ it was deeided that a cable and einch for

lifting the driving head eould bo satisfactory.

If the vindi eero aounted directly on the poser take off (hsrolai»

after referred to as pto) shaft of the tractor* it would greatly siaplliy

the eonstruotionu this would mean lower eost beeauM additional shafts*

bsarings* and supports would not bs nesded.

Frm ths tractor ssrvics aanoal (9), it was found that the pto

spssd is 0.36 tiiBSS ths sngins spssd and timt ths loesst gorsmsd angina

spssd is hOO zpn. At this sngins spssd ths pto spssd is Uih xjau It

was deddad that ths lifting spsed of ths driving hMMl ahoald bs in ths

rangs of 2 fjps. At ths pto ̂ pesd of iMit rpn a dxun diaastsr of 3 in

will give this vslooity. ths 1*13 rsquirsd undsr thsss conditiras is

within ths rsngs dsvelopsd hy ths sngins.

Cabls

In ordsr for a eabls to band around a 3 in diaastar drun without

craating sxcassively largs bending stresses* ths cabls most bs saall and
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fXitaSSallM* It VM ded-did ibut a $/2t la «ixplaii» edfXt idt^ » tz««ldoi(

strength of 2600 lbs shoiuld be tried*

Sflue eeemptlonB were neeeeserj to ealoulato the laexlaBtti load «n

the oablo. It wee eesiimed Idiat there was enough eleck in the cable to

allow It to attain the calculated welodty of 2 fjps before the drlring

head began to aowei and that there me no elippage in the clutch. It can

be shown that the iapaet load created under theee coeditiona is UTO Ibe^

■akLng the total load en the cable 780 Ibe* the factor of eafetgr it

then 3*b*

Drun

The Ferguson tractor has a l«»l/8 in splined pte ahaftj^ on whioli

the drun is munted^ extending 2 in beyond the bearing* Zhie ehaft hae

a S/l6 in dianeter hole 5/8 in fron the outer end* An adapter^ con-

eisting of a 1-1/8 in apllned sleewe and a 1-3/S in splined ehaftj^ ia

mde bgr tha tractor nanufacturere to inoreaae the pto ehaft diameter

to 1-3/8 in* an ASAS standard eiee.

A drun capacitgr of 9 ft» or approximately 12 turns on a 3 in

diameter dnuB^ is aufflcient for the eondlitione under whicdi thde machint

le designed to operete* Since other uses requixlhg nore cable capaci^

night be found for eudh a drumji the dzttm wae made 3 In loxig with flanges

1-lA la high (see Hg* 2)* A 1/k in hole wae drilled in Ihe outer
flange so the cable could be passed through it and claogped by the bolt

hfldding the sleewe to the cgrllnder*

2he drun wae made in two pieces ee it could be mounted near the

bearing to keep the bending moment en the pte shaft at a minlwiMj and
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to allow tha bolt whlc^ faatana It to tlio shaft to be set outside the

flangea* Zhis dnu Bumntedl ob the pto shaft allows the cable to wind on

it a aaxLsnui distance of U in from the bearing, this bearing was found

to be satisfactozjr for this load hgr checking the rated load for a siai<-

lar bearing in the Ksw Departure Bearings Catalog.

If the C7llnder thet slips over the pte ahaft were not splined;^

the entire load would be carried by the 5A^ eteel pin faetening it

to the shaft. A failurs of this pin could eauss ssrious daaags to the

splinsd shaft, lbs pin could also bs bsnt slightly and cause its re«>

Boval to be extreaely difflcolt. to awoid these possibilities the

adapter annticxDed preriously was used, tlm cylinder waa bored to fit

over the adapter and a 5^/KS in hole drilled through both cylinder and

adapter.

Zt em be ahosn that the greatest unit stress will occur in tho

bolt that daaps the cable and hdds the eleewe to the cylinder.

Because this bolt is in doxhle shears it can be ahosn that a $/l6 in

hot rolled steel bdt is sufficient to carry the load.

Since it is desirable to hold the drlTing head at aqy elevation

in its rmge of operation^ some kind of look was needed to keep the drwa

fraa rotating. Dndcr "Uie operating conditions which will be encountered^

the ratdhet and pad type idiould be satisfactory.

Batchet teeth were out on the inner flange of the drun and a pad

aeunted above it as shosn in fig. k. A lever was located near the

driver's seat so the pawl could be easily engi^;ed or released. An over-

eenter sprii^ was used to hold the pawl in either pesiticai.
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Shit traotor it dttignii for aoat iapleiwnto it ht mounttd bthlad

lt« In ozdto* it KtlBt tt«» of tht tocktto and pint noxwCUj' ustd to attach

aqoipsatnt^ It vat dtcidtd that tht bocti shotCLd bt otounttd behind the

tzactor*

She theavt over idiloh 'Utt oablo patsta ahottld bt moontad far

naofogh atagr froa the tractor to allow the drirlng head to drop freelx

on tloptt of 20 per cent« Zt ehoold alao bt kS^ tnon^ above the

ground to allow the driving head 7 ft of vertical moveaentt Since the

ovtralX of the driving head la 5 ft^ tht thsavt hub should bt

about 12 ft above the ground* ft aett theat rtqttlrtnentt the boon

thown in fig, $ wae dteigntd so that the shtavt was mounted 2->l/2

behind the tractcn* and 12 ft above the ground*

Beoaust of its tioiplicltjr and light weighty the "A." fbtmt tTpa

of eonetruction waa uttd* Aaauming that each ooopreaalon. amfibtr carrlta

half the waTtisMt lead^ the force in each awribtr it 650 Ibe* A 1-1/2 ia

diaotttr pipe wat found to tat tufficlent to oarE7 thle load*

She dratbar on thit tractor camwt bt uatd if the oonq)rtesioa

■aabtrt art to bt ttcturtd by the lynch pint bteautt there ia space only

for the atabalistr bar and lifting am between the drawbar lnd> and lyndi

pin* A drawbar^ the emi length at the original, wae made by welding

tee 1-1/2 ia by 1-1/2 ia by 3/d in ttetl anglea to form a channel* A

piece of ecdd rolled shafting 7/B inchea ia diameter wat walded to each

end and holes to rectivt the lyach pint were drilled 2-1/2 ia beyond the

end of the ohaxmhl to allow the coapreeeioa aeaber, stabaliser bari and
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HfUag mem to bo memUd an! Moortd bj th.<$ lamah plna (tm 6).

twrn tonsion amsibozv were uood to this part of th« boom voold not

Interfero vitb tbo eablo froan tha shoato to tho dnou Xt can bo ohoon

thact tho aaxiiniai tension din oadi aoBbor^ ossuaiae that oadb eairioa half

tho Xoad^ is 200 pounds. A oaall eablo would bo suffieiont £<xp tho ton*

silo requirmonts^ but thoM annbors should also bo able to vithstand a

snail con$}rosslYo load ereatod bjjr tho driving head swinging forward irtwa

tho tractor is in notion, for those nsnbors 1 in bgr 1 is bf 1/9 Xa angle

iron was used.

Since those nenbors are to bo fastened to the tractor by a 3/l( in

disnotor pin^ there would not bo enough area loft on each side of tho

hole in tho angle iron to carry tho load. To correct this ̂ a 1/U in by

l-l/l» in hot rolled stool strap 6 in long with a 3A Xli dianetor hole

drilled in it was woldod to tho «ad of the angle iron.

To prevent tho dziving head frosi swinging while the tractor is is

notion^ a oross-Mshor with a hook attached to it was welded between tho

ooaproseioa mehors. An eysbdlt was welded to the freOt of the driving

head so it could bo oeeurod to tho hook and roduoo tho novoBont of tho

driving head.

Shoavoi

An 8 in diaootor sheave ens nowutod at tho top of the boo« te

allow tho driving bead to bo raised to ito aaviwaw height without otriJt*

ing tho eoaprossien aoidMirs. Booouoo of tho angle between tho ohoavo and

druBi it wao necassaiy to use a guide ohoavo to food tho cable rate tho

drutt. This sheave wao supported by two 1/h in by 1-1/U in hot rolled
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•t««l straps mounted on tbe 3/U in pin that fastens the tension members to

the tractor*

Qttides

Zf the post is not set flraOy bgr the first blosr and if there is

aagr slack in the osble^ tbe driving head rnqr swing sidewiee and cause the

post to lean* To prevent this^ two guide pipes one inch in diameter and

10 ft long were bolted to a unlvenal Joint wfaich is suspended from the

boom at tbe sheave hdb (see Fig* d)* Two eyobdits spaced 2 ft apart»

the lower one being 2*4/2 ft frcm the bottosiy were welded on ea<h side

of ̂  driving head for tbe guide pipes to pass through* ^th titis

arrangement tbe driving head ahot£ld not swing aftsr it is down ovar the

post*

Ui • .1'. i ^ ^ •
'.v .;

A. . - '.v.'A.'■V----.. I.-*-.
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Sine# it «ill btt iumm! ettHy * fMr daji « It is sssinsd that

this madiixit sill bs stored in a disassembled foxsu It can be attac^ied

to the tractor frcn this foza bgr tec mm in approxlnaieSar 10 minutes.

the posts used in the time tests were U in hgr in vazying in

length from 6»l/Z to 7 ft* Ihese were sharpened splitting off each

comer with an axSi leading the botton rough37 diaamd shaped* Only one

or two blows per comer were reqcired, allcwing the post to be sharpened

in approxiaately- one miaote*

Oi the first tests there was difficoll^ with the dma rotating

after the dtdTlng head struclc the post, this caused a backlaihi which had

to ba straightened owt before the driving operaticm could continue* St

was thought that a hand operated clutdt lever would enable the operator

to better control this baeldialiu the lever shoen in lig* 9 was made aid

attached te the tractor* fhis lover made the ̂ ration much aaoother

but it still required a skilled operator te Bt(q> the baddjudsi*

In an attenpt to keep the cable from beeemlng entangled en the

dm durli« the backlash the following devices were tri<^i

A pipe tcof the cable to pass through^ extmding to within 1/2 in

of tho drum, was suspended from the straps etqporting the guide sheave*

This device was uneatl8faetoi7 beoaoee the cable pivoted about the bottom

of the idpe as the drta spun badcsard and looped over the flanges^ be-

oomliig badljr entangled*
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1 «hi«Id to koep ths cablo tram conlag over tho flaogot of tht

dnai wui aoantod losido tho flaagoo. A hozlMnitol oXot 1/2 in by 2 in

nso out in tho ohield to alloo tho coblo to pmo thxtragh* Shia ohioli

provod to bo unoucooosfoX booauao tho ooblo oaao throtigb tho cXot oa tho

dntti ntiround and looped about it*

An idler ahea-vo ima nountod on two qprlnga aa flhoon In Fig. 10.

Theao aprlnga pull tho Idlor shoaao and cable dommard and over tho guide

ahoato idion the driving head strlkoa the poatj^ thoroby taklhE tp the

alack eablo unaound froa tho drun.

S«BB difficulty me had in keeping the post vertical as it was

being driven. Xhio difficulty me cauaed by the poet leaning inside the

driving luMMi until it vaa touchisg the top on one side and tlM botten

m the other. A aaaller dimeter driving head would reduce thia tend-

ancy^ but in ordar to eliminate it^ the driving head would have to be ao

Boall that it would bo ii^ractlcal.

Posts were driven vertically by having a aaat equipped with a

hook to go in the end of the guide pipes^ pull the driving head in the

oppoaito directlott to vliidh the poet was loaning*

Tho toato porfcnaed with this naohino indicate that two men

should bo able to cot postc at the rate of 15 to 20 per hour*
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A Z\irth«]» invi»stigati<Hi of thia atibjaot tiiouM Inoliida th« posal-

bilitgr cKf fluUdng tha drlTiiig aotlcn autooatlo* fha prlndpla tiaad an

tht board drop hanaor probablgr could bo «nod for thlo. tbo hydraulic

qratoa found on naiqr traciora alae ahould bo imroatlgatod aa a naaaa of

fiporatdng tho dri-vliig hoad*

A mdianleal ahaxpenar for tho poata ahould bo imroatigatod.

Such a dovleo to ahazpea round poata oould bo aado aioUar to a poacil

aharponer and mounted m tho pto ahaft. If thia wore dooO| tho braclnt

for holding thi poat oould bo mountod on tho draadbar.

Midiaiiical methoda of leaeping the poat vertical irtdlo it ia boing

drlTMi ahould bo dorolopod, A oMHseatro aurfaoo oponing donnmrd la tho

t49 of tho driving head mighb uaed in eonjunctioa alth a rounded ci^

aet on tcp of the poat« Tho uoo of thia ahould almQra bzing ̂  poat to

tho contor of tho driving head and keep it vortical.

n  -tjjafc.-
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3h« number of vo«ien fence posts need aanuelly in fennessee mm

reported. Ihe verious methods of setting fence posts sere discussed

and compared* A fence post driver mounted on a samOmr tjfpe tractor

was described* the functional reqairoMeats for a fence post driver

mounted on a farm tgrpe tractor mre listed and studied.

9he post driver was built and mounted on a Fergustm tractor*

A drtai mas mounted on the poser take off ehaft so that ths drlrlng

hoad can be raised and dropped bgr engaging and disengaging the

treotor clutch*

fasts made mith this maditne indicats that its use is feasible,

fbe poesibilitiee of aajunting sodi a maohlne cm the fam type

tractor mere not eshausted and it le recomended that farther atudies

be made*

\
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