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(22) Filed 14 Dec. 1976 (31) Convention Application No. 640931
(19) (32) Filed 15 Dec. 1975 in (33) United States of America (US) (44)
Complete Specification published 29 Dec. 1978 (51) INT [err]  A01C 1/00
(52) Index at acceptance A2Q  12 14X 16A 16B2 16D 23 A1E  3 (54) SEED
TREATMENT (71)   We, BIOMAGNETIC  INTER-  netic field. [err] reports that
treating seeds  50 NATIONAL INC., a Corporation organized in this fashion
inreased crop yield from the and existing under the laws of the State of
treated seeds as compared with crop yield Florida, United States of America
of 214  from the untreated seeds. 5  Hogan  Street, Jacksonville, Florida,
United    The magnetic field to which Amburn ex- States of America, do
hereby declare the in-  posed his seeds was bipolar in that it had   55
vention, for which we pray that a patent may  both a north and a south pole
applying their be granted to us, and the method by which  respective
energies to the seeds. Amburn it is to be performed, to be particularly
des-  points out that there were some indications 10   cribed in and by the
following statement: -   that greater success was achieved in treating The
present invention relates to magneto  the seeds when the north pole was
located   60 magnetic energy and, more particularly, to  at the inlet end
of the apparatus. However, methods and apparatus   for the application
there was no suggestion or appreciation that of such energy to seeds.
one of the poles could or would produce 15    It is now generally accepted
that when any  different  results from the other of the poles. biological
living system lives in a strong mag-  This is, of course, because Amburn
subscribed   65 netic environment, its physical and genetic  to the common
belief extent over the years development is to some extent altered. For
relating to magnets, which has been that the example, it has long been
known that the  two magnetic poles, north and south, are 20   rate of seed
rminand the rate of planthomogeneous and that they emanate the same growth
from seeds is affected by magnetism   potential type of energy. This belief
has now   70 This phenomenon is discussed in U. J. Pitt-  been found to be
a misconception-the two man, "Biomagnetism-A Mysterious Plant  poles of a
magnet are in fact totally different Growth Factor", Canada Agriculture
Summer  in electric potential and  effect-and  the 25   1968 edition. In a
more recent report,  application of the respective poles to living
Moustafa, "Effect of Seed Exposure to Mag-  systems has been found to
produce quite  75 netic Field on Plant Physical Properties and  different
results. Yield", ASAE Paper No. 73-316 (June, 1973),    The north pole
(which is defined as the concluded that exposing seeds to an electro-
south-seeking pole) is now believed to pro 30   magnetic field prior to
planting appeared to  vide a negative form of energy while the south
increase the rateof germination and the total  pole (which is defined as
the north-seeking   80 plant leaf area, at least under growth chamber
pole) is believed to provide a positive form conditions.
of energy. To support this discovery, it has In an effort to reduce the
necessary ex-  been found that upon examination of the 35   posure time for
seeds to become adequately  electron paths associated with the fields sur-
treated by magnetism so  that the magnetically  rounding the respective
poles that the south  85 treated seeds  can be  commercially used,  pole
end of a magnet provides a right hand Amburn  disclosed  in  U.S. Patent
No.  spin of electrons, i.e. a clockwise rotation of 3,675,367 an apparatus
for moving seeds  electron movement, as contrasted with the 40  through  a
magnetic field. The Amburn  north pole electron spin, which presents a left
apparatus consists essentially of an elongated  hand spin or
counter-clockwise rotation of its  90 tube having an electromagnet mounted
there-  electron field. It has further been observed on intermediate its
ends to establish a mag-   that the lines of magnetic energy leave the
netic flux field within the tube. A conveyor  south pole to re-enter the
magnet at the Bloch 45  assembly, comprising an auger, conveys the  Wall
where a 180 degree phase change takes seeds through the tube in..such a
manner that      place, then leave the Blotch Wall at that point    95 the
seeds roll and tumble while within the  to then go on a the north pole
energy to magnetic field to expose the seeds in a multi-  re-enter the
magnet at its north pole. For a plicity of positions with respect to the
mag-  more detailed discussion of this phenomenon, 



see Davis et al, Ewlth said fluid materials
for reasons .,e Living System and The (Exposition Press, Hicksvf; N. Y.)p.
after The   fering effects                           e Invention ma S  ples
rspetivyon  ee  gemintin rteways -and two specific emboietswl nw 7 and
plant growth height war appreciated in  be described by way of example with
refer- a somewhat different context by Tukro  ence
drawings in 1 u~~~~seoin h l is disclosed. of Cosse the  Nlary -cylindrical
-a  .ee'75 ,sukenototeaching does-not extend to an  drvseastereoad ciaontai
an r Pretreating the. seeds prior to  field producing means of the present
inven- pnting or to a method for rotating and  tion; and tumbingtheseeds
prior to planting in aanndgue2i aneeaina  iwo another eetiaiview of another
-l0e one  aspect of the         embodinem of the apparatus of the pr t   80
'Accordingto one aspect of the invention  invention showing liquid and gas
ports corn compariss (a)r magnenicall  treating  seeds  municating with te
interior.: of the   using prises
Pos magnet-for producing a uni-  and timer mea  operativej assoiate  wMi
polar magnetic fied; (b) a housing spaced  the drive means.        . 20
from said magnet and withinswsaid field, said    The present invention is
primariy con-   85 housing including a closableiaccessm oening  cerned with
the use of magneto magnetic therein for receving said seeds and for t-
energy, i.e. magnetic energy derived from-a tainng them  withi  said
unipolar   gtits field; (c) drive means- operatvely associa9 c  magne
astppsed  to some ofthe b ero means                             Optedpodsnd
seedin.Byueothten 25  with said housing for imparing onl  nat  "seeds"
hereindsit is intended    enopa  any   90 modon to said housing for cawing
said  hseeds    at materi                   plants may to roil and tumble
within said. housin  said   be grown, e g. seed*, seedlingi, bulb  ctings
roiling and  wumbling comprising the only  and  stalks. One particularly
advantageous movement of said seeds relative to said uni-  "seed" is sugar
cane stalk (e.g. S to 7 feet 30  polar magnetic field
long) which afar trealmt in acordiice   95 According to- another alspect
of-the inven   wit the   praeste invetio   may t be plaited tion a method
of m       y   treating seeds  horitntany. I  h   been  found thatn afer to
alter - the characteristics of   grown  plaing  shoot ap          to grow
fruit the rom   com:m3prises  :(a)cang  relative  stalk Ion  Any tpe
otmagneis suitable 35  motion between said- seeds and a unipolr  for use
herein  in  which  the poles are  100 magnetic field, said motion
consisting only of  suieYnty separated that the enetgy of each - rotating
and tunbling-said   seeds for a pi    pole can be isolated from  the energy
of the detenained period of time of from 5
ssecond.s other pole. In this way  a un amagnetic 0to 14 hours in the
unipolar magnetic fied to  field can be applied r to the seeds. Thusepsis-
40expose alluportions  ofs   st.d fily   tion of the  poles is wthepime
iesite in  105 said field having a strent  o  from  600  selecting an
apprpriated magnet. Stright bar to 3500 gauss at said seeds'; andl (6)
restrain- or cylindrical magnets provide maiapole ing said seeds against
movement out of said  separation and are des'rabl Either solid state
field,-                                      or long-wound elec, ho
, are 45    One . embodiment  provides  a  housing  equally useful.-.:':'
110 adapted for receiving 'and containing seeds or     A  typical apparatus
for exposing yeeds to a seedlings which housig includes- dive means
unipolar magnetic field 'is shwn in Fwgure 1 for causing movment 'of the
housing,'e.g., generally at 10. The apparatus conssts of a sorotating the
housrn aout an ans, ito cause  magnet 12, a housing 14 which moves through
40. tepsteed -all   seedions tof said seels  to field.caibe apld reated
bymagnet 12,ande I1 -therein. One pole' of a magnet produces a  drive means
16 for cauig the desiied move magnetic field through  fw said housing  meat
of housing 14. I         one   ed- form of rotates such that the seeds and
seedlingd therec the invention, nousing 14 comprises a cylin- in are more
or less continuously exposed to  drical ::endlosure having opptoite
generally 55  the usipolar magnetic field.e Tiner means  parael 'end walls
18,20 joined by cylindrical  120 may-he operatively associated with the
drive  surface  22. However, .itwill be appreciaoed means in order t
closely control the exposure  that housing 14 need not be cylindrical but 



time of the--seeds and seedlings -to- the fiedle can assume other co,
urtions. Moreover, which epodsure time has been found to be  the housin may
be of 'any suitable edien- 60 critical for achievnj opium imnproved- ret-
sions to acconimidat the 'seed to !be treated. 125 'suits. The housing may
have communicating  An access opening24 is formed in the cylin- therewith
ifnlt and outet ports forareceiv-  drical surface 22 to permit access to
the ingsand disbei ggaserousorliquid materials  insideoof housing 14.Seeds
to be exposed- tberdhrough and which: piovides the cap-  to the maeic field
may be placed into- and 65   ability  ofs  magneticy -treating the- seeds
removed  from  the housing  through opening  130    ZZ~~7bl;  handle 28
is                             which ~nle to the hous- covet 26  ~ ~   ~
~    .2    stocane1:Xe               i sa simple-. matter 24.R    remov~ing
from            over      cn                magnet 12 out of the 24.eas
Thfemoven ro mayd bephldinplc   open. end- of enclosure A8 flip the magnet
over over access openin  24byany cb vee.n    odiet th  other pole towvard
the housing   7 meant   -                               andby  nythe d re
insrt the magnet into the en- Bnd wals 18and. 20 include a cntrally  closur
48 ithrough the'oenen    theref.O ~dsoend Waprure 290teenfrrci-course~ if
magnet. 12 is an electromagnette ing shdafetu3 reth2ugh 30theri shft
pasesev   th   oaiyo  h  magnet -can be changed to lngi.satudinall  tro
..ugh  cyidia   osn   lcrcall  eig. by reversinig the curn fo.7 14adis
fielymute  o hndria      walls     otri~eaprt1 for exposing seeds 14  th
axisd o  w-ro5tates'                                         thesinseedsn
to be wtthtaft). One en  34o sat32 in-  treated are. placed withi th-ncou
e, and is  dudes apulle  wee 36 on whlich drive belt  coeA6wsrplcdo erdt
anoelillg. Te 38 cids mouned. eelt3isdveinhec-  desired magnetic
pole'issectdadmgt ven ionalmner Bethrug  moorasemls4   1  irienited so that
the properpl  ae whsichnclue m onerthoru42 motor sbat  adteseed. housing,
-after which magnet12i ulle whel 4. Shft 2, plle whee   placed. into the
magnet enclosure 48. Motor 20  3  and mtor asembly 40cmri6div    2is
actuated and., via motor shaft 42, Pulley   8 20man    mo towr-e.apecae tah
in-  wheels 46 and 36 anddieblm3,sat3 venton i notlimied t  th  drie mens
i rotted thus rotating, the housing 14 there- meustra .te and- maye- inld
n  utbedieaot.A   h   osn   rotates, the seeds meansf orimpating titot o
the hdu5ve   .1   hrinaemve  hogtemgetcfed 25  suc  that  oth sed
hriaolanbubedrce  towar housing  14bimgetl1.  9 housin  4 aout t axis
anyandu side overvside through an nthe magnetic Drived men  16 rotte
housing .14 aothefiensc  tate alm orinsovheseder 25suchaft 32hieite:
iecint:xps h eeds  Texpsedsto thbe fied. Throtioaftnese 30withimanehouing
1*elto theeraunipoar. magnticg  agis  nte  r gis  hne sufcs 9 prtefeal  xed
xal  ln   n ieo   lined with ove soft, troubberizd maeial toe pe- housing
14.-bi iant12mybmone  ind  vent phsichtatl damae to the
seedshaa any maner tat  illhper ithnegies4 aoft frictoa  ffchcfcue  h
generaino 35  a single  ~ ~ ~~epoleteeftob spled o-the seeds  heatoed wth
the rieslt. thtbt9teses5n 0 co 2ntet ofd   diousiog1.Asson the ma   theairs
inother housagingsten toe bneom wuarm. c  hrca usurfa  24 tof -d   tratvyt
aJ certain extenhitantomkthm or thouhth edwalso thenhusig. nsill tined
fnortedsired,                xouetieitra oterd crated atinsbyagne  12ic
may bet atrhc sothe mtobr ise shu      lt ofan prot- attached to theinner
oroute  surfae of  tionedceases. IfteIant useedis, han e ato houine
1,fheonyaimtaio.bin tha themanet, throuadgh appopit  elcrclcn 45mane  mus b
soienedtatte ountend           etino          the urntfowc ntroltionth  oaf
1 ofhousing1 area                                    effect  h eegeso
etadto theooasigesich could only one of the~~P mantic poles.For con-smlaefl
htbtf ftictiopulesdrvemensand  0 venenein  pefrre frmofth inentio   Iet
wtthreut that btheprso the  rotatin thea so thpoereof th   antad Theopoia
the ar in the housing wthout futhe exposure to a of the   gnet.4A elnAte
magnetsuprha ex ired Thus, cntutio pni mtheril suchs
celvedwithnetenclosure=48!-withoe  ofismg etxstednt isanidll toltrmv
polarsides12a r l~bdireted natoward   tou  ita cereiE (sr  8uOn chesation
ofuotaio to te eerges o tht ple. or'coneniten rrce, tifro t
fthrinfluenc4te  sed. h0lte uhailt 12  ay inlude  kno   orenderg 13
bectiv'feld coatn be ahouieve gb 14isterosn- 



prjcin0rm   n   n  teeftopo id msnued   fiteldsimprmeaflfshied (not shwn
air pippng  otionfrsidn   h  magnet   etweenifth magnet 12adhu ing 1
toprvnt 65ito andoue sof enlsre       f tsdsie    h  magnheti fieldrom
.-aching h   ees    3    1,536,9194 Alternatively, ofcourse, the seeds. can
-be   siderably with seed  vaitesadtye4n Altromptvly , re ovdf r m teh
sigwih ote                   epoue cn ton. N v tel s, Another emnbodiment
ofteiveto            wsith ca faierl  bevstaed ttha seedepsr t mesad
illustrated in. Figure 2 wherein  iotatoano fho           rly be
otrolled.ta gsenerallyou to  rme5 5   housing 14 is achieved .by a
reondtform  Of  sehoulds to1   or,  n      oeuualrm            7 drive
means. Housing 14 is supported onto 5  eod to  60 minutes. Theexen
dedYt   frox- longitudinally, extending  thftwoon 52  psuepernds to
roacm inue gmr  U141hour  arem'7 with the outer cylindrical srae2ofte
seuonyora fwse  ye, p.tbco housing frictionally engag     fate
22haft.,Shaft efu T oo nltl  expour  wilntdvlo   h   e 10   50 isjournald
for feen roaging i   upr   srdc~ i thesee .9On theothea
7 m e a n s   5 4 a t   o p p o t e   e n d s she r e f t   S a f t5   Wad
o r a   A n f e x p os u red   t i me   c a   a d is  also  Journaled  for
rota~~~~rttin in    u pr    m ash   vers tly fe c  th-hrceitc fteexposede 0
54.i  oweverd shfto5r    i  drve bemto sed.T nded ithswenfonltalheei
assembly 40, which  may i~~ncld   mooI4nnopiu   expoure tim o deacjPhe
drety m5diectly 5ou4  e   tosatatshw                 n o sired caandr~ic  n
thpsie  usefulhefss  e   O the apparas   805 Figur  2.s jrAltedfrnaiey h
motorssembl   cand beo enaned by exop uer           tige  42 vad 68 wh ch
lgtshe n  th  pprtl  sopr 20 Fiue  ) Th~ee  rotatinf    fsat
522ausdspiners dly         7   n affuzItyo  nician7            8 byemotor
as0embly 40 istassed oad aneds  thereabout  wherebys o tea   exposed
drcause  frctonally engge maylin42a ounn  r             timrs   bum
bereye  toun a chart ohre by 14 to also roalte.athvel roano     ouogf4 seed
name   the  uspprop sa. o timer  etn   o whic  iso sncuppde monan
fritioral  nages  each sbeety. Whan erenbr bpare used a 25  shalS   uses
IiagtY  toeaaindigis.a3typical                                     viae   9
tumbled  an  exoed   toeth lunipoar tina-frilsrtv   upsso~t  rcs  on netic
field c~reaei ymantv.    uhte    dal 70 _    4 could be     n moudes to .
poitdion-10amp sahe man6erouasewith the  apparatus o      llFigure  cotton
and/or Watermelon> seedsamight best 320  F1gu.  1)        .
5b sonin       g Thetd  fate position--.Peerby  ther         95 Duringo
expsure rtot the unipolar magntcdau0i  pigi~sedtoheffpsin to gaseous
oremlquid 0edIssuc tas air, wate t heP in   dical 72 ivic  indiate   `
pfdeter- an  lqud  erilzes.norertht   aseusmd     e    tim    exosr   Po
IIAthe o seedsto be2 caumedi  f'cain.radiy 'Ie sesvlv   onred-
treated.We the  dial-       70 -is   therthan in he 10 inleto galsport5   n
outletgas prtcl 58  oin    "osto, th  'Weletia  cicutr  i municate  with
the inte rior-l   of thMpusng d sed nd curen fw  totemtobhc throuh end
wals18 nn 20, repetvey   drives  osng14. Ter.k tierdia        oae 40
venting the wasupprte oir  and/o inrouinco   position
-atwhiceontte--cranAcruir                0 *air into  the  housing.
Likewise,  valve  co ntrolle   to te m tr 4Padt     the mag e 1,i .shft5
case wiath the  rinteior ofthehos   oen    sed. If desired e in uad ition
tlam 68 igthrous mnend wals1   oad .0 rosetively   otersgnlmybeuent
indicate t-e send-a 45    ~~     lines 60 and 62~~ma  -beui  rottdansoiaeec
110 wate   n   iudfetlzrcn'e  intir -mat              diy buzz ors   be M
suchUUnjZ: admixed         with thesed   andaatsim oltaneusly  Asoatgnea
matera will bemreceal expee  t  texunposure   maneicfild  I i   id atedii
h   olwn    xmls   ot 'believed that. erposur~~te o    ae Um and  othe
ureof ed  podue  ,plat hvn 50 lqis'ote  ae ioa   antcfieldaslwrcity thice
btshloerb root  115 germina~~o~Initiator                        protein wth
1 content cmpaed to north pole x- While the length o  exposm~  time an  tex
posed seedsNot  poeepoue           ofseedsn seeds or other housing contents
a~rre exposed  plnt an  oge  ndee   oots than s~out w -gasvary   'i o rng:
id se m~ edi and - t yp s ai   o e  x oell nt. A    e ul, s  u h p l are
dependent   to    a   large    extent~~~~~~s upo   t e  xp se   seed  pro
uc  pa ts  ai g g r 60 rsutngfo    ethierepsedin s reeds, the t magnetico
nurtoa   aue7n2ot   ol  xoe                   2 fieldi-arrngrhsdesiabl
manandhtee sed rduepatshvn  l~arger  size adet seeds in the range 600 to
3500seeds  gauss. Mltoste grae  yed. Hl~.xoweethsoeoigcn shold. be ins thet
r56anged 0   o80gas.priua  poletothiea  artculr s ed 



65  pti um  eedexpsur   ti e  aso    aris  cn-  houd   b   exose   vaes
n as eedt ype  byo13    5                                      . 1,536,919
5 seed type basis. Aside from  these general  netic  fields influences the
chemical and '.>  trends, there is little consistency in results  physical
characteristics of the plants grown attained between' different seed types
under  therefrom. similar exposure conditions although for each
EXAMPLE I                     30 5   seed type the results appear to be
consistently    Commercial dry corn and food table corn -  reproducible.
Thus it cannot be stated cate-  seeds were divided into three groups. The
gorically that north pole exposure is better or  firRt group was exposed by
rotating and worse than south pole exposure-it depends  tumbling in a
magnetic field created by a upon the seed type and the desired results.
magnetic north pole for a fixed time period.  35 10   For example, although
south pole exposure  The second group was similarly exposed for may produce
a.plant having higher protein  the same time period to: the magnetic field
and sugars content than north pole exposure  created'by a magnetic south
pole. The third under ideal growth. conditions, since the  group was
rotated and tumbled in the appara- south pole root structure is shallow,
such a  tus, but without any magnetic field, for the   40 15  plant would
do poorly in arid, areas. There-  same  time. period. The  magnetic  field
fore, it might be desirable to use north pole  strengths for both north and
south poes were exposure to obtain 'deeper root* penetration  600 gauss at
the seeds. The treatment time notwithstanding that the protein and sugars
for all groups was 15 minutes. A large num- content in the resulting plant
might not be as  ber of separate plantings were made for seeds   45 20
good under ideal conditions. Under the arid  from  each 'group under
identical soil and conditions north pole protein and sugars  ambient
conditions. The seeds developed into content may turn out to be better
because  plants and the plants were all harvested at the plant, will be
healthier.              the same time. The following Table I tabu- The
following .examples illustrate how seed  lates the averaged results . for
all plantings   50 25. exposure in apparatus. according to the pre-  for
each group for the indicated plant charac- sent'invention to nrth 'and
south pole mag-  teristic measured by conventional techniques. TABLE I C-:
:''  ''Gorn: Plant   -    ' ' Untreated  South Pole  North Pole 55
Charactristic   '       Control           Exposed          Exposed Germinti
ontime             7 days          4-5 days         6 days , -Yield: (%/'of
control)    '    ' ' 100D% : ' 114%  1? -131% Cob -Dextrose   -
2%            . -5%              3% 60           Glucose               . 2%
:.4%              3% Natural sugars            1%             .3%
2% Protein.                  5%              7%               3% pH.:
7 .             6.9              6.5 Kernels ' : 65.           Dexirse
2%              5%       -       3% :    - Glucose.; . . :.    . .   1%
5%               2% Nauasugs               3%            10%
.5% Protein                   3              100               5. p11
~~~~~6.3        6.56.2 70     The foregoing data are noteworthy for a  pole
exposure increasedacidity. number of reasons. First, it appears that bbth
north and south pole exposed seeds produced              E
90 plants having improved quantities of sugars    A        EXAMPLE II s
n and proteins, although south pole exposed    As m  Example Is corn seeds
in three 75  seeds produced plant which were superior .groups were exposed
to 600 gauss north and in these characteristics. Second,          south
pole fields and to no magnetic field exposed seeds appeared to germinate
more  whatever while being rotated and tumbled in rapidly than, north pole
exposed seeds which,  apparatus according to the present invention   95 in
turn, germinated more rapidly than the  for 15 minutes. The purpose of this
example 80  controls. Third, north pole exposed seeds  was to demonstrate
the effects of exposure produced the greatest yields, followed by  on
various corn seed varieties. 



south  pole exposed . seeds and  then by..   Nine separate corn seed
varieties were the controls. In eachi: case, yield was calcu-  exposed to
a.:south pole field and to no field  100 lated in ears/acre. Firnally, both
north and   at all and then a number of separate plant- 85  south pole
magnetic field exposure seemed to  ings of, each  seed  variety  were
made. .increase acidity in 'he cob: compared to the   Measurements of stalk
lengths in inches were controL However, in the kernels, south ple   made
thirty days after planting. The results exposure decreased 'acidity
although north  for each variety are set forth in Table 11.   105    TABLE
II- -- Stalk Length -          ;-  S~~~outh Pole :-nVsriety
Control       Exposed 5                1. Standard Yellow Table
9.5             11.A - 2. Standard..White Field        8.75
10.6- 3.. Bantam- Standard    -         7.77          ::9.9 4. Bantam.
White Standard .        .2          --10.8  -i 5. -Bantam.Hybrid Yellow
6A4           .9.9' 10                6. Bantam Hybrid White
1.9.9  89 aft7. Bantam Late Season6 -               '             1466 - 8.
Standard. Early Yellow       9.6             12.7 9. Stmndard Early Field
11.7           15.6 It is apparent that south pole expoisure -re-    Sta~lk
diameter measurements were .also. 15  sulted in increased stalk length-
thirty days  made at harvesting-on'-each of the varieties. After planting.
-North pole exposure resulted. in  The results appear in Table IV. still
greater growth increases relative to: the controls, averaging  about 35%
increased                 TAB    -' growth as compared with the. Table II
data               Stalk Diaet                   50 20   which averaged
about 31% increased growth.                                             50
The stalks were analyzed for. protein con-  V. etSeuth Pose tent. It was.
found that the protein averaged 14.7%  in the controls while -south pole
1,2, 7          1/ .ch           1/ inch exposed  seeds  yielded  plants
averaging  3,4,5,6       3/8  ch 25  22.7% as shown in Table III. where the
corn  8,9            1/2 md,         7/8 nch    55 varieties are identified
by their correspond-    Similar studies made on plants grown from ii*
numbers from Table IL        .............. -magnetic field  exposed .soy
beans; beans, sugar, beets, peas, melons, cucumbers, oats, -  - TABLE il
Conwheat, rye, barley and twelve other vegetable 30                Prote.n
Content   South Pole  and grain plats yielded results indicating   60
Exposed   about 12 Ito 30%/ increases in Pnt got Varieties      Controls
Exposed   and characteristics    . t  pw 1317.6%                      31.1%
north or south pole exposed.seeds ompared 2      14.5%~~ 21%
with the controls. 3          16.4%            26.9% 35       4
12.5%            19.9% 5          18.3%     '      21.6%
EXAMPLE. m   -                65 6          12A%             18.7%
Seeds from radish plants were exposed in 7          14.3%            18.5%
the apparatus of the present -invention 8          11.5%            17.7%
north and south pole magnetic fields of'about 40       9           14.6%
31.1%     1200.gauss for varying time intervals. The seeds were planted in
substantially identical  70 Protein measurements on the whole cob  adjacent
plotsand subjected to substantially with the kernels intact showed that
proten, identicalnenvironmental conditions. After thirty in the controls
averaged 27% whereas south  days- the length of the plant leaves were pole
exposed seeds yielded plants averaging  measured to determine the optimum
ex- 45   364% protein.                              posure time for
radishes.-          .       75 TABLE V' Leaf Length North Pole
South Pole' 



0Length             Length 80               .  Exposure Time
(inches).            (inches) 0 (control)         2 1/4               2 1/4
-S5iinutes          3 1/4               21/4 10 minutes           2 1/2
'         21/4 15-minutes    .      21/2                23/4 85
25 minutes            2 1/2               3 45m'minutes          2 1/2 -
31/4 - 60 minutes         3                   23/4 It is inting that the
optimum exposure  5 minutes or 60 minutes. For south, pole, time period for
north pole exposure of radish  exposed seeds, the optimum exposure. time 90
seeds as determined from 30 day leaf length is  appears to be 45 minutes
.or 25 minutes.    Th7o   xape                                  .Otiu
north pole exou t imfe for rice  ~naar1Cy o cor sees usng      maxmizig
plnt eigh of hisseed varietY , ~~~~~~~~was pra-r The  Of            using
nj;aperStobe10or45miutS the ii~rth pole field at 1200 gausS. The st
EXAMPLE VII 5 r he ight wa   esre fe   0 dy.Te6 rhesltS arenset orth    bel
Now rtThe procedure of Example apr             was Prac- 5   h t    ~   TBL
ITiced onEgis   e  seeds by exposing the STABLk VeIgh                seeds
to 1200 gauss ofasotapl sfed Stalk Height  Haht-i-ABQ.I- NorthOPole
Thirty days after plantings Plan height w    70 -0  Exposure-stk He
measured  ad appears below: Timsue             (in.)
rBUI 25conud         13 1plant Height - 10               15
South Pole 15                                        Exoueplant Height
7 1     15                     17 1,2                   Expiue
4n 25               15. 1/2                  0 (control)         5 1/2 13
~~~~~10 minutes 60               12. 1/2.                15 minute 25
minutes          48 The  optimum  exposure  time for40 minutes
4 4 20  variety corn seed based upon eoaximizing          60 mmutes4 stalk
height appears to be iether 5 minutes-or EXAMPLE v           The optimuifla
time -of SCouth pole exposure The procEXu AMPLExa  Vcmws~           for.
this variety pea sedoae       be  10 25  riced on  nother    tyo?~rli seeds
sing  mizhgplant height appears         8 aTe procedul t
Th Examcule m  was praac             c-g on aothr vriey 7orneedo
umg.mintied. onavaity     E stigbensed  sn 25  ticed
'Me         r 2 ;     XAsTbe TALEpoIonlytheasouth polefield   at 600
gausS.Plant 30         - ~~~11*stralk  eigt, atr2   ds    Theih moeasuremet
weemi   9dy atr 9 Suth Pole,      planti~ngwith the foLlowing results: *
talk Height19days aft TABLE  eX 0 (control)th
Souhlol 35 mintes  .          12 1'l/4'    Plant Height 10 min9
E 3/4x pose      Plant Height 315 minutes        194
pTl (in.) 30. minutes        12 3/4                   0 (contrl)
41/4 45 minutes      11 1/4                   5 minutes             1/2 40
60 minutes   -       1                      .10 minutes         7 The
optimum'time'for south pole exposure     530 minutes           61/2 of
c   seedts)   bs  1/4               - ' W iupon ma3  minutes 3l/ 10this
m.ieutes45 minuteS mi 1ing l hgtapeas to be i, -minutes.      minutess 



EXAMPLE VI                      The.optimum south pole exposure time t re
Exampe Mwas  ra0-  max~e  lot eight' for d 45     The procedur
o bexampltese ringbeta         1 d Engs       seeds by exposing the  seeds
. seeds t120gusof a north poleMPeld. Thiry das ater lantng~plant hreight
was           EXAMPLEaX measuredand appersbelowThe procedure of Example
VIIMa pa- 50TBEmercdo  cantaoupe, watreoIad~ s to Plant Height
setieds usng oanly the south -pole energie  110 50
I~~~~orhPl  60gus.Pat height measurements were Exposure
~~~~~~~~~~~PlantHih  ae1  aate pla tigTabulated. below Time
(in.)rt          arPheotiulouhpoeepoue ie 55      0 (montrel)        3  /
o ec  ye edt mxmz plant height:- Time         31(iWtrn.)n
mnue 10 (conuteSl        31/2
115 15 minutes~~~~~~~~~~~mnue 25. minutes         2  /
oao         10 minutes 60    5 minutes.        521/2 60 minuteS:         3
1/4               Teforegoing examplSidcethtra-    ing and  tumbling. plant
seeds inapras                7.Apiti   aclmeinlim6whe-
' a~cording to the Present i.     nin   hl  ininprau   sai mpagntir
eeaa   eogtdaddg Posing them  to the magnetic field  enerie            poe
utsid   asa   hosigng  and  genm6werae- of Only One magnetic pole mpo
energany   Pof srled  tosaid' axis.                      ed-ad  is 5 the
characteristics of te resultin  plant No          8.e t Aparaa
lamdidcam6o supporthbe  rexplanaion 'for  the  differn,          li
,weensi  mget is Susaniall    70o Igeffct uorte tiespetv apoearns
tevay    fiat having a length at leasta  long as said eeIng
expsureltimesvpead         alal      olow-   cylinder, one side of sad
agne longsastsaid. eve, t i blieedthat each Pole affects eajch   th   nrt
ldtero   Magndeth contheide 10  eemen   an   org nicbond    in    the
Plant   struc-  of    said. m agnet-  c ronsttutng    the   so uth poer
ture in a different maimer and because, by   thereof.ng
75 their nature, each seed:.and Pla=  varitrehvef. Apaatsascaietihla 8
whlere differing  elemental- cmoion.  vandistry     inv sai mpagne
isdsoedajcn5tecln tuete magnetic Pole exposure e-ec adiffersc
dcasrfcofaicinder withoefa 15   fr each plant. Howvever, the com
ffetreadside thereffacine      si          cylindrclsuf in the
experimentaeslt aper tom           ben thratd n   h  ohrfa side thereoof
facicyide     it  ne fawat8 exposue to aunipolr mag eaic.~to genen     from
said  cylinddrical  surfacesc.tath 20 treated bu  unexposed cotolandtat th
acns tiethten saidsdt    aigsi   yidia exercis  of cotrol goer   c-fe lds
ieis sraei dirct d twdsi therousfaing.-aw uIprovar  mlagneticrctfied
exposreisa  is-  whrein said   meirian  su-forcetolngepsr 20 exrinct   o
imp !ovem ent  overbiols ard  h   magnetic tie esa  ier adapeld  tof bhe
set fo hpe- field exposureoer..xp                      t e cntituting
periodsid ofatime, said  timer ie it has~  ~     ~     opraivsl assocated
twith said  driv   men 25  W hA T  W E  CLAbeeM fSd                t   oa t
e m n e  h us  g  mo  on   w  n   saidng r..9 1. Appara~~s for magnetically
treating seeds   determined ~~rtime has exird, aid   tien hy (npla)
amagneti ford   xosr                     ing . a   Apluaiyop    ie   etig
n   n 30      a g       fi~~~entd ve   gioa  magneicoa             sain
icda  socaed   ihatlat  some of hil    xosusigsp      fo   si  man tisee
vaites trae  in said housping.                         95~s. sadsettrines
perodasca&.     adsttnswt W AndwThi,      adfed   adhuigi-              ~
Aprts  as climed  incaid.tme is, info  rCe AIv M sIdSeeds- an   o   e- adsi
tmri peratively a           ssociatdethere 25ning Aprthe    withinhsid
snidlarrwie 35  magnetic   field;                      magn~~etei .P     sn
m to when saidarede-pre, gtme h s o0 (c)  dive    eans
peraivelyassoiated expi ed. tm     a  epiesi: wit  sad   ousnr o   matn
only          12.  A me~th   of .tmager  ticytetn   ed roar  moion
tosimosngfrgu.   t   le   h id charceitoflntgow 40           ng:  said  sed
t   ol   n tmle terfo   c socpisingd wit in sai  hosing, ro saidroln    an
a)  casetings relsocati e motiod.ewnsi    0 



mendthof  -said. feelds  eaiet  saide   sedvaiteste ie.sttt
ih 2. Apparatuse asI                     claimed in claim 1, hr-dtrie
eido   ieo   rm 0 ~~~  sa~~~~ id     urn w  abet f e d i a  S   p nor gth
epole   sh e con ds t   4   o r   n   hn po a   1 receiving saidseeds
andofosaid  ed   osi   ilsi   il in said ~~~olar  mag
s     gi            of froms 600 'eeto 3-500n field.              etic
field is a south pole          havin aetic  strength (C)  in ,
ma~~~~~~~gauss at said seedssaand 50  ~~*  Apparatus,  ~ans c peatmdinvany
asonaed ofpreetri            a dsetedaginsed      oeL 11
conroligheexosretie f~  said  eeedsr13. Atehd   scamdi   lime 12,
I insad  tagntcyil.mweensaduiolrmgetic fieldiis aInorth 5    ppraus  a
caiedinan   foneo   pol  field.a and  nclues    sid      "Oilus adtu
ratri Pasin t.flid meiblemgsteei   o     whereinf i4uiolrmantcmil ins: ar
housing.     .~lai  inoM  sand out , of sai -Csouh poesfild mentof .compisi
the onl1-5M (a)  method, aselatimedianoe f 60  6.Appartus,  s. climedin
an   on e o  lam  12t   4   whri  satidn bagetice   saied elongated
enclo :saf i   lnd  serd ai n  a onse1.      ethd , a sd   ca i e in a y o
e    f tudiallyextedingaxis and msai   drie   cam    2t   5   hrein said-
oxp aspre.-tm mieanld   aragdtortt   is:ai   indert   iso fole
seCOnds to' 14 hor abou  its8caie  inntcla a     is.m7.A    etod  a elamd
in exp                            neo    n
1,536,919                                       8 ing and tumbling plant
seeds in apparatus    7. Apparatus, as claimed in claim 6, where- according
to the present invention while ex-  in said magnet is generally elongated
and dis- posing them to the magnetic field energies posed outside said
housing and generally of only one magnetic pole improves many of  parallel
to said axis. 5   the characteristics of the resulting plant No--S.
Apparatus, as claimed in claim  6 or supportable  explanation  for the
differing  claim 7, wherein said magnet is substantially  70 effects of the
respective poles and the vary-  flat having a length at least as long as
said       I ing exposure times appears available. How-  cylinder, one side
of said magnet constituting ever, it is believed that each pole affects
each  the north pole thereof and the other side 10   element and organic
bond in the plant struc-  of said magnet constituting the south pole ture
in a different manner and because, by  thereof.
75 their nature, each seed and plant variety have    9. Apparatus, as
claimed in claim 8, where- differing elemental compositions and stru-  in
said magnet is disposed adjacent the cylin- tures, the magnetic pole
exposure effect differs  drical surface of said cylinder with one flat 15
for each plant. However, the common thread  side thereof facing said
cylindrical surface in the experimental results appears to be that  and the
other flat side thereof facing away  80 exposure to a unipolar magnetic
field generally  from  said cylindrical surface, such that the improves
plant characteristics over similarly  magnetic energy field of the magnetic
pole treated but unexposed controls and that the  constituting said side
facing said cylindrical -  20   exercise of control over exposure time is
surface is directed toward said housing. critical. Moreover, it has been
found that    10. Apparatus, as claimed in claim  4,  85 unipolar magnetic
field exposure is a dis-  wherein said means for controlling exposure tinct
improvement over bipolar magnetic  time is a timer adapted to be set for
pre- field exposure.                             determined periods of
time, said timer is operatively associated with said drive means 25    WHAT
WE CLAIM  IS: -                       to terminate housing motion when said
pre-  90 1. Apparatus for magnetically treating seeds  determined time has
expired, said timer hav- comprising:                                 ing a
plurality of timer settings and includ- (a) a magnet for producing a
unipolar  ing indicia associated with at least some of magnetic field;
said settings to associate said settings with 30    (b) a housing spaced
from  said magnet  seed varieties treated in said housing.        95 and
within said field, said housing in-    11. Apparatus, as claimed in claim
10, cluding a closable access opening there-  wherein said magnet is an
electromagnet in for receiving said seeds and for re-  and said timer is
operativey associated there- taining  them  within  said  unipolar  with
toterminatetheflowofcurrent to said 35         magnetic field;
magnet when said predetermined time has 100 



(c) drive  means  operatively  associated  expired. with said housing for
imparting only    12. A method of magnetically treating seeds rotary motion
to said housing for caus-  to alter the characteristics of plants grown ing
said seeds to roll and tumble  therefrom comprising: 40         within said
housing, said rolling and    (a) causing relative motion between said  105
tumbling comprising the only move-          seeds and a unipolar magnetic
field, ment of said seeds relative to said        said motion consisting
only of rotat- unipolar magnetic field.                    ing and tumbling
said seeds for a pre- 2. Apparatus, as claimed in claim 1, where-
determined period of time of from -5 45  in said unipolar magnetic field is
a north pole    seconds to 14 hours in the unipolar  110 field.
magnetic field to expose all portions bJt!               3. Apparatus, as
claimed in claim 1, where-     of said seeds to said field, said field in
said unipolar magnetic field is a south pole   having a strength of from
600 to 3500 field.                                            gauss at said
seeds; and 50     4. Apparatus, as claimed in any one of   (b) restraining
said seeds against move-  115 claims 1 to 3, further including means for
ment out of said field. controlling the exposure time of said seeds    13.
A method, as claimed in claim  12, in said magnetic field.
wherein said unipolar magnetic field is a north 5. Apparatus, as claimed in
any one of  pole field. 55  claims 1 to 4, wherein said housing is enclosed
14. A method, as claimed in claim  12, 120 and includes closable openings
therein for  wherein said unipolar magnetic field is a passing fluid media
into and out of said  south pole field. housing.
15. A method, as claimed in any-one of 6. Apparatus, as claimed in any one
of  claims 12 to 14, wherein said magnetic field 60  claims 1 to 5, wherein
said housing is an  strength is 600 to 800 puss.                 125
elongated enclosed cylinder having a longi-    16. A method, as claimed in
any one of tudinally  extending  axis  and  said  drive  claims 12 to 15,
wherein said exposure time means is arranged to rotate said cylinder  is
from 5 seconds to 1 hour. about its longitudinal axis.                  17.
A method, as claimed in any one of I 11111 111111111 11111111 11I1    9
1,536,919                                         9 claims 12 to 16,
wherein said seeds are in    21. A method of magnetically treating seeds
contact with a liquid while tumbling in said  as claimed in claim  12 and
substantially as.  15 magnetic field.
hereiribefore described. 18. A  method, as claimed in claim  17, 5
wherisadlqd is water.                           22. Seed when treated by a
method as ei              magnetically treatingseeds  claimed in any one of
claims 12 to 19 or as claimed in    m1gnetialy       ag seed   claim 21. k
inbefore described in any one o  the Ex- amples.
Agents for the Applicants: 10     20. Apparatus for magnetically  treating
WILSON, GUNN & ELLIS, seeds substantially as hereinbefore described
Chartered Patent Agents, with reference to and as shown in Fig. 1, or
41 Royal Exchange, Pig. 2, of the accompanying drawings.
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