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%.INCH CUTIING

If the operqlor is wolking ct
opproxirnotelYS miles Per hour,

lhg blude Posses over uny
gilten areq ol grcras six limes il
the 2l-inch blqde is shcrPened

three inches qnd lhe mower is
operoling al 3000 n.P'M. 'In
other wordg, onlY h inch at the

tip ol the blode ig octuollY do-

ing the cutting.

SIISIECT: Mqxirnum Spd o{ flotory Mowers

Most verticsl rhof,t engines hcve been used on rotury lype mowers whore

the blode is lastened to the cronksholt through vqfioug types cil adcqrlors or

conneclors.

TLe lirst thing regcrding there engines ls the mcximum n'P'M-'-g-t yhi"I
they are to btr oferoted. On the Long LiIe qnd Gem seriei thia is 3600 n.$.M.

*hil. on the Ponther it is 3800. When in doubt os to mcximum, relsr to See' II,

gonor.cl apecifications Ior the engine in guestion. Wlile this ls lhe mmimum

fi"P,M., it is aol ihe norrnql opergtinE speedl whlch doos vary. The engines

A rotory rnower wilh
o 2i" blsde qnd wilh
the engine oPeroting
st 3000 R.P.M.'s, the
tip of the blude is
hcrveling st 187 mileg
per hour"

27 TONS liltPAcr
(Onr Loeortrotivef

If blcde is stoPPed

within lA inch, by
hi'tting aome obiect
such cs c gtqko,
thero is on irnPcrct oI
27 tone oPPlied to the

unit,

54 TOf'15 llfiPAcT
(Two Locomotives)

If the unit is operaled
overspeed at 4200

R.P.M.'s ond atoPPed

slmilcrrly 'nithin 7r"
this force is doubled

- or opproximotelY

II this garre 2l-inc.h blode troveling ot 3000 R,P"M. wss t@ tak-e <1 eontinuous rt'll

ilffi#;-;']-p ;+};;ld b;;*6***y forlhruriltri;rv1 l9 atilrr per hoea
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SUBIECT: Moximum Speed of Rotory Mowers

From lhe precedlng lt t: evldsnt thot ln very lew cqses should it bo neceBsqry lo oparale at moxlmumR'P'M' and nrvrr obovr msxlmum R.P.M. to get acrtlalaclory cuiling, os lhe force creuted lg detarmined bytht epecd' Poartbla dcrmage to lhe anglne. mower deck ond blocle increasos oa the englne rpeed lncreqeee.When any verllccl shalt englne on a rolory mower ls brought in lor aerylce wiih tr complcint oi hardslartiirg, eIc'scslvc rribrallon, low horsepower ond,/or sxlreme v<rriqnceg in speed, tho lirsl thing to check ielhe condltlon oI lhe b.lode aa to tightneea, shqrpnesg ond bqlunce. in servicing 6v€ry rolory mower lheseitemr rhould bo checked balore the unil ls returned to the,customer.
A blode whlch lr_looee ccn couto qny ono ol the <rbovs condltions ond ls alao d<rnger6ue. To check ublado for looreneal, llrsl ramove the tgnltlon wiia lrom the spork plug lhen tip lhe rnorrar wlth lhe epcrk plugln thc upwcnd poaltton-und whlle holdlng lhe-siortor pulley in a locrei positton olempt to tum blods. Il bladehlrna r'mo"c and reploco (Iny worn p"d: o! the odoptor unlt or iI blcde lo bent, reptoce. Also, chack theholc tn thc blods lor out oI roundnere. Il the hole ia enlorged or oul ol centor len,gltrwtoc on ooo*t". ttghould not bo ured. Nert, re-ahorpen ond re-bolonce lhe btqae (Note: Shown ln Ftgrue I cnd figua 2 uretwo typct ol blodc boltrncers avoflqbls).
Anolhsr ltcm whlch cdn couso excesslve vibration ond improper operallon ol the unll lr loocc or mlerlngmounting bolb. ThLr con ccuao breokcAa ol engine bgees, *o*r, decks qnd log. oI englne porte.

\/

nc. l
Order from:

SMTtrH IMPLEMENT CO.
CARTHAGE, ILL

flc. 3

Ordsr Froml
HAGEDONN MTG. CO.
ERIANGEN, KENTUCXIT

BLtrDE, ADAPI'ER AND SPEED DATA.
By conducttng cxhcuellv6 conholled lesla ln lhe loborolory, octusl lteld ueoga, and ln lndependenl rereqrch
orgonlzotlont. oll cll rariee ol aircooled enginer ol bolh CtlNToN.manulaclurs und competiflon, on all typer
of applicoliont. w. hovc occumuloted (I vosl omount ol dotq. We wlsh lo pogs this inlormstlon on lor yow
guidoncc.

The grreolarl number ol oppllcallont of air-coolerl, etngle cylinder gosoline enginea 11re on equlpmant 
'redin thc ccre ol lownr and gordena

A problom pravulant in our lield of monulscture le loilure due to vibration, Tes1g hove proven lhar vibrtr.
tion ol carlcln lrequonciea nnd cmplltudeo cenlsr in gos ton-ks trnd olher exlernal anglne componentrr coll8.
ing loligua loilurer boyond the copobilities o[ design qnd monulqcturing costs. The aqme ls 11ue in lho com-
pr:nents ol thc lawn ond gorden equiprnenl cousing deck and brocket lotigue Isilure, exceesivo sholl and
hcoring wcdr, qnd cxcesslve wheel snd tire wecr.
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Sor;ll,e ol the g,reoteel contributions lo excesaive vibrstion ol the rotory lqwnmower qre: Outot btrlunce bladee
o.nd bl.ode cdopte.rs, blode mounting holea not cenlersd, <rd<rpterr nol centsrod to blade, odcpting holea
poorly lil during cuslomer uae; More emphoais ahould be plcced on lhe user mcinlqlnlng properly ehcrp
e'ned o.nd boloncsd culting blqdes, Ior in doing so the customer will receive more aqlieloclion lrom the equlp
naend, snd s rnora trouble-hee use ol his equipment.

Eb€,Fs @$o rfircr,Ey e,ng'lne ond equipment dilliculties thql qre due to lmproper couplinge ol lhe source o[ power
{b,liltus a.q*ip,earcat. Thie ta predomlnonl ln the rotory lown mower lield due to blode coupling design ond
e&u.i.e&raa. T;tlere i,s q wide vsrionce ol opinlon omong lhs monuloclurers os lo the mosl Bucceeglul method
os g g Hlo &do to the crsnkshclt, however, our testing records hove produced locle ond elimlnsted
,E@,Str theeriee. The efiulch coupllng must hove o destgn slrong enough lo conllnually wlthstand lhe entire
.t&F.so cfr lha a*plooioll pnou"rrrc without rlippoge durtng op.tollon. We do nol soy thqt lhe design of oil

cQ s&-sg6 E*o l,nodequole, horf,evotr. our lests prove thot mony ore lnodequqte qnd ore lnellecilve,
dlM, fu,r@,Eflr cgagg do cqtlae troubles to tho lqwn mower monulqclurer, qnd uger, snd ,engino msnulocturer.
1W.g, thgmgilet6, ha.Vr eome to the conclusion thol s rigid mountlng oI the blode lo the cronksholt ls the moel

dm.hs&,b. trqdul,e-trroe opplication lor rotory mowers.

ffirUna,rou'Ofll.ri1gq bildd€ airikee s solid obiect, the stresges eet up ore dependent upon the mosses oI the equip
r,[Sg,r{,t, lil{E speod d ths e'ngine and rotating syslem, the torword motion ol lhe equipmenl. the "give" ol ihe

srk{*elk objoeli ote. The trorce necesscry lo etop ihe revotving cr<rnkshqlt goes up as the squqre ol the epeed.

t*re*b$ons, .lhE trorce to s{op a blcde con be os high os severol lons.

ffi T"ESOE GEilENATED IN 8UDDf,N STOPPAGE OF TAWNMOWEN BI,ADES

I. f@HC.EE:

A tly,FiGe'l l,oqrnrnoyver hEs tr momenl ol inerlio.os lollows: , i.

2l x 2% lneh blode 85.6 lbe. in.r (mogs 2.3 lbs.)

FlYwheel VS'100 l8'
Cronksholt - VS-100 l.{
SYSTEM TOTAL: 105'0lbs. in.r or.73lbr.It.r

Elire k+iwe*t*e 6'nerEy o{ such o syelem vsrios with the Bqugre ol the BPM qnd ls given by:

K.E.-.70xl0"xInr
Where: I:Moment ol Inertio

n-The BPM

At 3,000 RPM the K.E. : 1,120 lt. lbs'

At 4.000 flPM the K.E. : 1,990 It. lbs.

S. .q !f,fsr,.B$r ower blq.de strike.s o pipe ond stops ln r/t" oI trqvel, this energy is dissipoted in this dielonce

om 6rr* thp detritrilion ol: Work * Force x Dislsnce, lhe overoge lorce may be c<rlculoled.

Ar 3,000 BPM F: l,r** ,i * s{,000 lbs., or 27 tona.
.25

A,. &[:,&!trE VELOCItY
f,he rrp vslpclty ol s 2l-inch bloda at 3,m0 nPM is 275 ll./sec., or in more Common terms, 187'5 miles

per t*our.

el q@, SpM: S0 revolution6 p6r second wilh a blsde'hoving d cutter t:l eoch end, the cutting gtrokes

** iOO pog eocond. This *.irr" lhot it there wcrs lo be no overlop in the cutting edge ol successive

,H,Gd&Etesu*$h,ing o 3-inch blcdo) the lqwnmower would move lorwqrd ol:

100x3 :25 ll,/sf,c., or l'l milee Per hour.--n
3
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11 reolity, the upper limit ol speed lor walking ond pushing is probobly obout 3 mlles per hour, ol1.4
It.,,'sec. firerelore, the blqde is striking lresh gross ot:

4.4 x 12: .53 lnches (Per' Stroke)'ioii-

An elemeni of ground is covered obout 5.7 timea in mowing. These ligures ore preeented ss s malter ot

interest in determining the optimum speed.

The question orises crs lo how, when the slip clutch is removed, o better instqllatlon would result. Thig ls

When q rotqry mower cutting beir silihes on obiec-t, there iE, ol course, a reocling lorce lhut muet be trbsorbed'

Where o "Give" or buill:in "tipp"g, 
is present, o repeoted shock must be sbsorbed. A creeping occurs, q

loosening ol blode or odoptei will occur, qnd the 
"li*birrg 

ol lhe cutling bsr over the obiect will result'

Where q solid odopter is used, the reaellng lorces qre ohsorbed primcrily.by the mower deck-ond lhe etruck

object, rcrther thon by the cultlng bsr snd cranksholl. We hcve reviewed all poseible blqde'io'crcnkgholt

odlpters qnd mqde o thorough ,i*dy, and we respectlully submit suggested designe to qssiet you (see poge 6)'

Our recommendqtions ore:

l. The eliminqtion ol slip disc clutches.

2. Where of cll possible, use c "chqnnel" keyway wilh q "sunk",key, rother thqn q Wgodryjl-key. ce o

greoter holding suilsca is obtained. An interleience lit ol the key to the keywcy is desirable to ovoid

o "rocking" condition thot wifl Eel up severe vibrotions in the equipmenl ond heovy weqr in the keywoy

ol both the crqnksholt ond odaPter,

3. A positive locking ol the blqde lo the adopter.

4. A close control o{ b}od.e weights. Moinlqin un odeguotely duroble blode, yel light so qs to incresse the

noturol lrequency ol the vibrstinE elernents'

S. Mointcrin q close control over the balancing ol blcdes ond odopters; o bqlonce to 250 mil' gram and q

blode tip llutter not to exceed l/64" is recommended'

The engine speed os shown would be the rcrn{te vrhera the besl loot pounds ol torque would be secured' It

ccrn be noted thst with the cutting bcr tip ,pr"i, cs shown on the pr.ceding chqrt, qnd the over<rge lorword

trovel ol 3 MPH, ihe gross is covlred *""y times by the cutting tip' The more speed' the more unnecessqry

rotqtions o{ the blocre

we hqve lound in our mqny thoussnde oI hours oI controlled testing, oe well qs lrom the results relurned

lrom the lield by octuol ,o"r, use?3, ttrct epeed in e*cens ol lhe normol governor speed setting ol 3'400

RpM, +. or * 100, resulle in undue *ngine ond moving equipment difiiculties qnd' noturqlly' in customer die'

sotisloction, .u"r, ffrorfh it is known ih"t tt, owner. uaer, in m(Iny instonces tompere with the speed con'

trols. Governor sprinqs qre ahortcn"a, ,rilft, bonds qre used to reploce.springs' governors crre tied open with

wire, etc, 1., "o""r,"f'Jrff;1;fi;'h;;L;;-;;ss"d 
by brush ond shruLs, ond the user' nol beins oc'

qr:..;rnled with the "rr{i"", 
hss nof mode the necessdry correction' qnd serious domage resulted'

we now hove avqilqble on elll verticql sholt engines lor rotory lqwnmower opplicotions' u unigue protec-

,ir. "q"i"", 
brush domoge ond tompering with the Eovernor and occidentol snogging ol the governor

spring, qs well os c sir.nplified *peed *n*r thot is ,r"*d Io, Iixed speed, hqnd control' gnd remote control'

This some throttle control is Gvcil(Ible with q "touch ond go" stort, run ond stop by o remote conlrol lor lhs

convenience oI the user. Plesse view the sketches on Pqge six, qnd you will recognize the odvcntcrges ol this

type control.



SPEED

The lollowing loblo will r;ive you sorne doter we leel will be ol qssislonce lo you tn determining lhe required
epeed tor your cutling bqr, ond will show lhol it is nol necessory lor the blcrde to be troveling ot it.q moxi-
mum lo qiva on odequirte culting ol the lqwn. lt-will guide you lo lower cutler bor lips speeds, more evenly
cul lowns, ond longer lile ol lhe squrce ol power.
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iLfDE
tEilCTH
IilCHEI

lr.ADg np
Tnf,vEr rl./sEc.

(,,130 x Blado
100 r RPM)

ILIDE TIP
TRAVEL i'IT./HN"

(.208 r llcdr
100 r B?M)

'LIDE 
ilP PITSES

OVSN TBEA
{.l90rf,PMrl

100)

2600
2800
30.90

3200
3{O0
3800
2600

. 28m
3000
32m
3400
gs00

" 2600
28W
t000
3A00

3{00
3600
2600
3800
30@
3800
3{00
36@
28@
28'00

3q0
3?@
3r00
3Sm
2600
z&
300s
fi100
3{00
3B.tt0

2600 *
x800
3000
3200
s400
3800

{. r880
{.1888
{.r88
{.1.8€8
{.r,88
4.l8EB
a.7tzl
1.7!21
*?tzt
*ltzl
L7I?A
{"718{
6.1r03
5,21€3
s.zlc0
5.1t93
5.2'r93
5.2tS
5.tgtg
5.rsrs
5,1978
5.{078
5.{97?
5.{978
5.7596
s.7598
5.7598
5.7S98

5.7596
5.7596
8.2832

6"3832
8.9832
6.9832
6.2832
6.2832
6"8088

6.8068
8.8068
6"8CI68

6,8068
8.8068

l6
l6
I8
l6
l6
16

l8
t8
t8
l8
l8
l8
20
,a
20
w
20
20
2t
2l
2t
2t
2;1

2t
22
"22

22
g2

n
22

2r
2l
24

24

24

24
s6
%
25
20t

2S

28

182

t96
209
221
237
251

204
220
438
251

s87
283
227
2U
261

219
2S
314

238
256
273
293
3II
330
2{9
268
288
307

326
3{5
252
29{
315
336
357

378

294

3t6
3S9

36?
384

407

ll8
128

137

140
ls5
l6{
r39
150

l6l
172
t82
193

ts5
187

178

l9l
203
2ts
183

175

188

200
213
225
170

r83
196

210
223
238
186

zffi
2t5
229
213
257

201

2t7
232
248

263
n9

8.5
7.0
7.8
8.1

8.6
s.t
8.5
7.0
7.8
8.1

8.6
s.!
8.5
7.4
7.8
8.1

8.6
s.I
6.5
7.0

.7.6
8.1

8.8
0.1

8.5
7.0
7,8
8.1

8.6

9.1

B5
?.0
?.6
Ll
8.6
9.t
6.5
7.0
7.6
8.1

8.6
9.1



ATLOY ADAPTOR

l.no 0rr

+.c1, I-6 I
,.0@

at olA' nru

STEET fi,DAPTOR
.t, uA. tttt
, HOU! r--) A

! ,.rr
.0C r .f'
CH^lffCI

I'
- .lt DtA.

-T
7.@@L

noN

f,l,
I

.,--tE-i
#l

Sectlon AA

MlN. fuLt tH'o.

rlt*t2uN;.24 lHt,

$usr lE s0rArt
wnxn .oool xr m.

ADAPTONCAST
*B li&l'**

,.fin

'"1'-

PNN?ED IN U8.4.


