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ABSTRACT 

Patent descriptions of silvicultural machines from two major 

wood-producing and wood-consuming countries (Canada and the United States) 

have been collected and classified according to Che disclosures made in 

each. The purpose of this study is Co take stock and to indicate the 

level of inventive activity and the direction of interest with respect 

to mechanization of silviculture in the forest industry. 

RESUME 

Les descriptions des brevets d'invention de machines sylvicoles 

provenant des deux principaux pays producteurs et consommateurs de 

bois (le Canada et les Etas-Unis) ont ete colligees et classees en 

fonction des decouvertes reaiisees en ce domaine dans chacun de ces 

pays. L'objectif de cette etude consiste a dresser 1'invenCaire et a 

indiquer le niveau de l'activite creatrice ainsi que l'orientation de 

l'interet en ce qui concerns la mecanisation de la sylviculture dans 

I1Industrie forestiere. 
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FOREWORD 

The original object was to locate, and group by common subject 

matter, patents disclosing various aspects of silviculture so that any 

one interested in this field could readily obtain the information con 
tained therein. 

A similar project was undertaken for field logging operations 

and resulted in reports entitled ""Patents Relating to Mechanization of 

Timber Harvesting". Timber harvesting equipment is unique in that there 

is little, if any, overlap with other fields of technology. Silviculture, 

however, overlaps so many other fields of well developed technology that 

with the funds available it was impossible to list all the patents that 

might be of interest. 

This report is therefore limited to samples of a few recently 

issued patents for silvicultural equipment. Included also is a guide 

to the classification system used by the Canadian and United States 

patent offices. With this information it is felt that the reader can 

conduct his own search in the patent offices for items thai are of 

particular interest to him. 

Numerous patents are granted every year throughout the world and 

these patents contain a wealth of information. It is often advisable, 

before embarking on the development of a new product, process or machine, 

to have a state of the art search conducted so as to avoid wasting time 

reinventing something that has already been invented. In Canada 

approximately 25,000 patents are granted annually and they run for a 

period of 17 years unless declared invalid by the courts. The invention 

covered by a patent is defined in numbered paragraphs called "claims" 

which describe in explicit terms that which the patentee regards as 

new and in which an exclusive property or privilege is claimed. During 

the time in whi h a patent is in effect, the manufacture, use or sale, 

by unauthorized persons, of items falling within the scope of the claims 

constitutes infringement of the patent and such unauthorized persons may 

be held liable for damages caused by the act of infringement. It is 

recommended that those who find themselves in such a position contact 

a patent agent for advice. 

This report contains three main sections. The first deals with 

patents for site preparation equipment, the second with patents for 

regeneration equipment, and the third includes copies of the pages of 

the classification manuals of the United Staves and Canadian patent 

offices for the classes applicable to the field of silviculture. With 

respect to site preparation, sample patents are included for machines 

for harveszing individual trees, machines for swath-clearing an area, 

machines for clearing trash ana vegetation, machines for removing 

stumps, machines for disposing of trees and slash, and machines for 

working the soil. In the patent office classification manuals this field 

is generally covered in classes 57, 56, 144, 172 and 241. In the section 

dealing with regeneration there are patents for machines for seeding, for 

growing seedlings, for harvesting seedlings, for extracting large plants, 



for transplanting tress, for transporting -plants, and for planting 

seedlings, as well as for hand tools for -planting seedlings, for plant 

containers and for vegetation control. In the patent offices these 

areas are generally found in classes 37, 47, 111, 137, 171, 221, 241 and 

405. There will, of course, be other applicable classes and the classi 

fication section of the patent offices can provide directions for 

searching in a particular field of interest. 

This report consists of copies of pages from classification 

manuals of the Canadian and United States patent offices for the most 

relevant classes applicable to silviculture. The classification is a 

priority system with the degree of priority indicated by indentation. 

For example, Canadian Patent Office class 144 includes patents granted 

in Canada which are related to woodworking. Subclass 25 in class 144 

contains patents for methods and/or machines for harvesting trees. Sub 

class 28 also contains patents for tree harvesting methods and machines 

but is United to harvesters that include a chipping function. Subclass 
27 is United to harvesters that include the function of felling a tree 
(or trees) or bucking and subclass 28 is further limited to include a 

delimbing flotation, 

"Patents are placed in the various classes and subclasses on the 

basis of the claimed subject matter: i.e., on the basis of what the 

patentee considers novel. In almost all instances, however, there is 
also disclosed in such patents additional subject matter that is not 
part of the invention. Hence, it is necessary when searching to peruse 
not just one, but in many instances a number of subclasses. Anyone 

interested in tree harvesting, for example, should search subclasses 
25 to 36 inclusive and if one is particularly interested in bark removal 

one should search subclasses 8 to 23 inclusive as well. 
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PART I Site Preparation - Tree Felling, 

Land Clearing and Cultivation 



This section contains excerpts from patents for equipment for 

clearing brush, weeds and the like. Attention is directed to group 100 
of the report entitled "Patents Relating to Mechanization of Timber 
Harvesting" and particularly groups 101, 102, 103, 104 and 104.1. 

This section includes machines for harvesting individual trees, 
for swath-clearing sites, for trash and vegetation clearing, for stump 
removal, for tree and slash disposal and for earth working. 
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ISSUED 77W26 

CUSS 144-33 

C.fi. CL 

CANADIAN PATENT 

TREE HARVESTING APPARATUS 

Windsor, Robert N.. 

Australia 

Granted to Eaton Ya'e Ltd.. 

Canada 

© APPLICATION Ho. 203,184 
© F1U9 740624 

PRfPRJTT DATE Australia I3.SQ5) 73C622 
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United States Patent 

Harmon 

[ii] 4,067,369 

[45] Jan. 10, 1978 

[54] WHOLE TREE EXTRACTION DEVICE 

[75] Inventor: Grady B. Harmon, LaFayette, Ala. 

[73' Aisieree: Weyer hue user Company, Ticctna. 

Wash. 

[21] Appl. No.; 646,465 

[22] Hied: Jan. 5. 1976 

[31] Int. Cl.J A01G 23/M 
[521 US. O. 144/34 R; 31/2 R; 

144/2 N; 173/49; 214/3; 254/132 

(58] Field of Search 214/3; 37/2 R, 195; 
144/2 N. 34 R. 3-1 E; 173/49; 234/132, 124 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3.336.1)82 3/1907 Bodine. Jr 37/2 R 

j.733.401 6/1973 WiUund 144/J4 R 

3,yu,8S3 10/1975 Bodine 37/2 R 

3,933,188 1/1976 Botvii, 144/3 R 

3.936,900 2/1976 CiBgg 37/- R 
3.958,613 5/1976 Her? 144/2 N 

Primary Examiner—OlheU M- Simpson 

Examiner—W D. Bray 

[57] ABSTRACT 

A whole tree extraction device is mounted on i prime 

mover. The extraction device is comprised ot a load 

frame which is earned and supported by the prime 

mover. SlidLibly mounted an one side of the load irame 

is the power frame to which is attached at least one 

power cylinder fcr moving [he power frame with re 

spect to :he load frame. Mounted on :he power trame 

forward!y [hereof is a vibrato; frame to which is at 

tached a pair of cooperating shearing blades together 

with a pair of cooperating gripping extractor inns. A 

pair of upper gripper arms are mounted on the load 

frame and open and close in response to a command 

Signal independently of the shearing blades md grip 

ping extractor arms. Means to vibrate the shearing 

blades and the gripping extractor arms relative to the 

power frame in a substantially vertical plane during the 

Shearing and extracting modes are operable on a com 

mand signal. The vibration imparted to the shearing 

blades enhances shearing of the lateral roots while the 

vibration imparted [Q the gripping extractor Aims both 

enhances lifting and aids tn soil removal from the root 

system. 

13 Claims, 7 Drawing Figures 
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G No. 10 14823 

© ISSUED 77C8O2 

Q CUSS 144-29 

C.R. CL 

CANADIAN PATENT 

3 TREE HARVESTER 

© Susch, Thomas N. and HoaOley, Cyrus E., 

U.S.A. 

Granted to Youngstown Sheet and Tube Company, 

U.S.A. 

© APPLICATION No. 055,150 

© FILED 690323 

PRIORITY DATE U.S.A. (739,766)680625 

Ho. OF CUIKS 
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101 

© g No. I 00754c 

© ISSUED 770329 

CUSS 144-34 

C.R. CL 

CANADIAN PATENT 

G AWBILETREE PROCESSOR 

Larscn, Robert W., Canada and Lundberg, John P., 

U.S.A. 

Granted to FMC of Canada, Ltd., 

Canada 

APP1ICAT10H Ho. W7.332 

HUD 690331 

© PfilOSfTY DATE U.S.A. (727,431) 6SQ5C3 

o. OF GUMS 27 
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©CO No. 10 1 !6£5 

© ISSUED 770607 

CLASS 144-33 

C.R. CL 

CANADIAN PATENT 

METHOD AMD MEANS FOR REMOVING SURFACE MATERIAL 

FROM TREES 

Puna Erich, 

Sweden 

Granted to Srundel! och Jonsson AB, 

Sweden 

APPUCAnOM Ho. 2QS.627 

HUD 7409C6 

PfllORITY DATE U. S. A. (395, S54) 730910 

Ho. Of ClAJHS 54 

- . I W, . , 
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g No. I 0E62 I 5 

9 ISSUED 780214 

CUSS 144-24 

C.R. CL 

£■■© 
CANADIAN PATENT 

TREE AND STUMP EXTRACTION 

Herz, Alvin E., 

U.S.A. 

Granted to The L. B. Foster Company, 

U.S.A. 

© APPLICATION No. 236,938 

© FILED 751002 

© PRIORITY DAIE 

Ho. OF CLAIMS 3 
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CO No. (0 130 A 3 

O ISSLrED 

Q CUSS 144-25 

C.fi. CL 

CANADIAN PATENT 

TREE SUPPORT AMD CCNTRCL DEVICE IN A 

TREE PROCESSOR 

Boivln, Joseph J. R.. 

Canada 

Granted to Legging Development Corporation. 

Canada 

© APPLICATION Ho. 233,143 

© F1LE0 750S08 

© PRIORITY 

Ka. GF CLAJWS 3 
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United States Patent 

Smith et al. 

[ii] 4,090,540 

[~5] May 23, 1978 

[54] TREE CUTTING APPARATUS 

[76] Inventors: Dale A. Smith, 724 Main St., Mount 

Vernon. 111. 62S64; Cyril Barton, 

R.R. 1, WflltonvHlo, III. 62394 

[21] App!. No.: 725,455 

[22] Filed: Sep. 22, 1976 

[51] Int. Cl.- AOlG 23/08 

[52] U.S. Cl 144/34 K; 30/379; 

33/471.2; 33/743; S3/923 

[58] Fidd of Search 33/471.2,483.435, 

33/743. 92S; 30/379. 379.5. 341. 373; 144/34 R. 

312. 309 AC 

(So] Reference Cited 

U.S. PATENT DOCUMENTS 

393,395 7/1908 Rose -. 144/34 R 

:.J7U!4 6/19*5 IrwiiuJr S3/7-U 

2,462,314 1/1949 Fuqua 144/34 a 

2.474.037 6/1949 Cjlhrell 144/193 P. 

Z.txH.925 1/19J4 Jacob! el it. 144/34 R 

2.672,171 3/1934 Jonei 30/379 

:.695.WI 11/1954 Tcurncia 33/918 

Primary Examiner—Olhcll M. Simpson 

Assistant Examiner—W. D. Bray 

Attorney. Agent, or Firm—Bacon & Thomas 

[57] ABSTRACT 

A framework mounted on a tractor has separate verti 

cally adjustable feet to support it from the ground Jt a 

desired angle of tilt so that a circular saw, slidable on 

the frame and driven from the tractor, can be moved 

downwardly and forwardly to ssver j tree along a slant 

ing plane below ground levei. The frame has a member 

engageable with a side of the tree to resist the tendency 

of the frame to move laterally due to reaction from the 

cuiiing load on the saw. A hydraulic motor advances 

the saw while the tractor remains stationary. 

6 Claims, 6 Drawing Figures 
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4,] 16 J49 

APPARATUS FOR CLTTINC, FELLING \ND 
DEBRA.NCHING TREES 

Cann.r Huijb*rSl jnd Bo Gunntr Ekebnm. boti of B.M)*s-
Dd. Sweden, jis1€Bora to Mo ocb Domsjo Ai rising Orn-
Dldjuk, Sweden 

Filed Mar. 10, 1977, Ser. No. 776J85 

priority, applicmion Sw<:d<;n, Mar. IS, [976, 7603232 
Inl. Cl.! A01G 2J/0S 

vs. a. 144-3 D 14CUllM 

i U/T■ / 

1. An apparaius for culI,ng_ fd|,ng_ ind deb[anchm {Kci 

combining iree-holaing, [rm^mung and Iree-fillling m«n! 
with UM^rtronching means m one fdllng hud. compnsing 
m ^orabmaiion. J mobile crane; » fe|]ins head p.voiahlv 

mounled on ihe mobile crane: ,h= fdling head COmprtrinfl 
means for holding a [ree, mean, for Bulling jnd WUng a Ir=-
jnd means tor dsbnuching t tree: "h! felling head baing pivot 
i3li b=iuc=n a fini posmon in wh.ch [he [re- can be ridd bv 

the ho!dm5 m«ns. and Cm and felled by :hecU[!in? and feUing 
meanj; and I «cond possiion tn which [he felled iree can 5e 

xoved along iu longitudinal «» pui jnd Jebrancnea by rhe 

debranohina ««»» JnJ ihc debauching means oampnsea dra 
det.rancn.ng me.ins. iecand dcbrwiollins means Jnd [hird d = -
brjnchin-^ means and a support means movable rec.cracaoly 
With rapect to .he falling hejd and Maying 3l leas, in oar: the 
Flm, sscood and :htrd dBbraaelnag mtJM ind J hotting 
mean*. ;he holding means, dBbrwiching means jnd support 
means being ;o.)rdi!ij[ely and combinably movable with «■ 

spect [O each O[her. so u ,0 embrace ■ tree thcrebeixveen " 



16 

O No. 

© ISSUED 

© CLASS 

C.R. CL 

CANADIAN PATENT 

TREE HARVESTER 

Savsge, Donald 0. ■ Chambers, Robert V. and 

Mills, Maurice T., U.S.A. 

to. 1S2.247 

niiO 731001 

® PSiOWTT GATE U. S. A, (293,42?) 720929 

to. OF !WS 20 

gxnwiu » —« ••in,. 
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G No. [008340 

© ISSUED 77W12 

CLASS 144-27 

C.H. CL 

CANADIAN PATENT 

TREE FELLING APPARATUS 

Bruun, Lars 0., 

Sweden 

Granted to Bruun System AS, 

Sweden 

APPUCnON Ho. 213,286 
RLED 741107 

PRIORITY DATE Sweden (7315516-0) 731115 

No. OF CLAIMS 6 
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10083-10 

rig. 1 

28 



no. 1036048 

5) ISSUED 730803 

.52) CUSS 144-27 
C.R. CL 254-156 

INT. CL 2 AQ1G 23/08 

'D® CANADIAN PATENT @ 

PROCEDURE FOR REDUCING THE GRIPPING FORCE 

REQUIRED FOR PULLING OUT TREES AND FOR 

SEPARATION Of7 ROOTS BY APPLICATICN OF A 

FORCE ACTING ESSENTIALLY IN THE LONGITUDINAL 

D!R£CT!O?i Cf THE TREE, AND AN APPARATUS FOR 

IMPLEMENTATION OF THE PROCEDURE 

Wtdegren, Lars H. and Kesfcifalo, Ta^a 0., 

Sweden 

Granted fc Rrma E'ektro-Diesel, 

Sweden 

APPUUTICa Xa. 240,403 

(22) niED 751125 

PR1GSTT DATE Sweden (74-14S9Q-9) 741127 

to. OF CU£S 22 
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Fig.3 
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4.121,777 

MOU1LE TREE REMOVINO APPARATUS 

Richard M. KatlUd. Rte. Z, and Robert V. Anderson, Box 66, 
Hwy. dl) Last, bmh of. Si. James, Minn. 56US1 

Filed Sep. 15, 1977, Str. No. S33.575 

Int. G.: FIU:C 4/30 

US. CL :41-!8 5 C|a|ms 

i. A mobile iree removing jppjralus comprising: a -.chicle. 

an elongate exlensiblc and relracuhle boom structure 
mounted on said vehicle and including a plurality of elon 

gate boom sections ;ach having jit outer end and in inner 

end. ceiiain sections engaging the nei: idjftcenl seciian m 

:c!escoping rebtion and being longitudinally sKftabie 

relative ro cadi other, other boom lections being pnoially 
connected to the nsit idp^eni section. 

J cutting device including i housing, 

meins shifubly mounting .aid housing on ihe outer end of 

the ouier section io permit sriifunij movement of ihe house 
relative to said outer seciion. 

revocable culler memfters in said housing for engaging jnd 

culling Ibe limbi and trunks of trees into chips, 

power means for revolving said cutler members, 

means defining jn elongate conduit having one end thereof 
communicating with saiii housing. 

a vacuum pump connected to the other ena of sjia conduit 

and being operaele r'or removing chips from said housing 
through tbe conduit by means of a vacuum. 



Swath Clearing 
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:in© no. 1035673 

(45) ISSUED 7S0SO1 

CLASS 144-33 

C.R. CL 

© 

FLAIL DELIMBER 

Larson, Robert W.( 

Canada 

INT. a. A01G 23/00 

Ho. 237,344 

751005 HLED 

PRIORITY DATE 

Mo. OF CLAIMS 11 
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Feb. 8, 1944. H. C SWERTFEGER 

HQWIHO MACS I.4 3 

ril»d MarcS 13. LS42 

2,341,486 
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United States Patent 
Schoonover 

[ill 3,818,957 

[4*1 June 25, 1974 

[541 LAND CLEARING AND TREE PLANTING 

SITE PREPARATION APPARATUS 

[75] Inventor. Richard H. A. Schoonover, Mercer 

Island. Wash. 

[73] .Assignee: Formac international. Inc., Seattle, 

Wash. 

[22] Filed; Apr. 20, 1972 

[21] Appl. No.: 2-15.972 

[52] U.S. C1 144/34 R 
[5! | Int. Cl AOIg 23/02 

[53| Field of Search 56/255. 256, 295; 144/2 N. 

144/34 R. 34 A, 34 B, 309 AC 

156] References Cited 

UNITED STATES PATENTS 

1.3:1,044 ([/1919 Hurd 144/2 N 

2.4U4.655 7/1446 Rundall 144/34 A 

2.672.171 Wl»M Jone5 144/34 A 

2.933.332 2/1460 Osmun 144/; N 

3.!9a.224 3/IY65 Hilcy 144/2 N 

3.343.575 9/lYo7 Troul 144/34 R 

3.533.-158 IOM97O McColl.... I44/301) AC 

3.550.360 12/1470 Van Der Lely 56/245 

Primary E.zarmner—Gerald A. Dost 

Attorney, A^ent, or Firm— Christensen. CTConnor. 

Garrison &. Havelka 

[57] ABSTRACT 

A brush and tree cutting and pulverizing or comminut 

ing apparatus is mounted en a tracked vehicle. The 

apparatus includes embodiments for ground prepara 

tion for tree planting sues. In general, the apparatus 

has a cutting head which is mounted for movement on 

an articulated boom which is in turn mounted on the 

vehicle. The boom is articulated to manipulate [ho 

cutting head for lateral, vertical, pitch and roll move 

ments. The cutter head includes a bearing block hav 

ing a shaft joumaled therein. The shaft is driven by a 

hydraulic motor. A cutting wheel is affixed to [he 

lower free end of the shaft Preferably the cutting 

wheel is a massive disc having a plurality o: cutting 

EOOth mounting bars arranged in a predetermined con 

figuration on its bottom surface and on its periDhery 

Culling teeth are movably attached !o (he mounting 

bars. The cutting wheel further includes a plurality of 

cutting teeth, preferably of [wo different types, affixed 

to the [op surface of the cutting wheel. Other embodi 

ments of the clearing apparatus include multiple 

wheels mounted generally for rotation in a horizontal 

plane on a boom. These cutting wheels can feed pul 

verized, cleared material to a conveyor for windrow-

ing. The conveyor is attached to the side of the vehicle 

on which the boom is mounted. Other embodiments of 

the land' clearing apparatus can include multiple 

booms mounted on the vehicle, each of which has a 

cm ting wheel mounted for rotation thereon. In addi 

tion, the apparatus can include u cutting wheel 

mounted for rotation in a generally vertical plane posi 

tioned at least in part above a horizontally cutting 

wheel. This embodiment of the apparatus can include 

feeder teeth for driving brush downwardly toward the 

horizontal cutting wheels. 

In another embodiment of the invention a sue 

preparation wheel is attached to <i movable hoom in 

turn mounted on a vehicle. The site preparation wheel 

can be a massive disc mounted on a hub in turn 

mounted on a mtatable shaft on the head of the boom. 

A plurality of massive ground and rock cutting teeth 

are arranged in a predetermined patiern and affixed to 

the bottom portion of the disc. The disc can include 

an auger means mounted coaxially with the hub to 

initially break ground for the preparation wheel, to 

guide the ground and rock cutting teeih into 

appropriate engagement with the site being prepared, 

and to excavate a planting hole for a tree. The sue 

preparation wheel can also include a plurality of 

elongate blades mounted on the wheel or hub. The 

blades have a ground-engaging elongate cutting 

surface on the bottom [hereof. A shroud can be 

affixed to the outer portion of these elongate blades to 

retain dirt or earth removed by the blades at :he site 

rather than spewing ihe loosened dirt aside. 

33 Claims, 50 Drawing Figures 
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4.125,987 

BOW CROe HARVESTER 

Bernard Krone, Spelle, jnd Wilhelm Ahlcr. Stadrluhn. bOtil 'if 

Germany. assignors [o Maacninenfabriken Bernard Krone 

GmbH, ipelle, Gtrmany 

Filtd Oct. 1, 1976. Sir. No. 72H.772 

Claims priority, application Fed. Hep. of Germany, Oct. 3. 

1975, 2544200 

Int. Cl.! AMU 41/02 

U.S. Cl. 56—13.3 S Claims 

1. A machine lor cutting jnd chopping of crops wuh 

which is adapted [O be pulled in a direction of travel by a 

itacior or the like over ihe ground on which ihc crop wuh 

itaiks to be harvesied is IccaKd, comprising in combindiion. 

j auide casing having verlical wall means; 

a cylindrical drum roiatably mourned on the guide casing 

about a substantially verticiil jiis. said drum having gnp-

per lee:h eiic^Jin^ from us periphery; [he direction of 

travel of [he drum corresponding to ihe twelve o'clock 

position on ihe drum, i first portion of Said vertical wall 

means enendin^ iiiosiamiaily pjrailel ;o (he ovlindncal 

uriace of Ihe Jrum j[ J distance therefrom from us 3-

o'oloci position to ils j-o'clock posiiion and dofining 

therewith a pulling in paisago for the crop m be harvested, 

i second portion ofsfflid veriical wall mcini merging with 

laid Hrtl portion and forming a feed tmuffh which eitends 

subsuntially tangcntully with respect to said drum; 

i chaff blower having in inlet is uperanvcly mounted con 

tiguous to said feed trough; 

a pair Of feed rollers Jre operatively mounted on SJid guide 

casing immediately upsircam of said inlet of iaid chaff 

blower; 

Cutting means are connected to said firsa portion at said 

vertical wall means and extend into laid pulling in pas 

sage; 

whereby the stalks of the crop are adapted to Be seized by 

tne ^ripper teeih of the drum and transported into said 

puliing ^n pjs.ia^c in said culling means where the stalks 

are cut olT and (hereafter the cu[ jtalU jre transported £0 
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G No. 1024044 

0 ISSUED 780110 

CUSS 144-26 

C.R. CL. 

6O 
CANADIAN PATENT 

© CLEARING MACHINE FOR BRUSHWOOO 

© Pailarl, Kyostf. 

Finland 

APPLICATION Ho. 236,712 

HUD 750930 

© PRIORITY DATE 

No. OF CLA1WS 6 
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B. HirniM 

ABSTRACT 1571 

A mo^er condilioncr compfiiing diik-iype mo«ers ahcid of 

the condilioning follcli functionin; to cut uuJ thiow ibe 

materiil directly la Ihc conditioning roll***, Amttrwr embodi 

ment utilize! d^ki which provide unobilrucljd lop surface* 

»hich lerve lo jcccpl \\\e n;jlcrial and la ilinj the maleruJ 

into the cunditioning rullen. 

19 CUimi, 6 DmwtBj Hjuro 
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[76| Inventor Robert L. Kozfdt, 32UO Thomas St.. 

Midland. Tas. 74701 
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|21| Appl No/ 309,765 

| 52] V.S. Cl 56/16.8, 56/1 1.9. 47/1 43, 

47/1.7 

[51 | Int. Cl A0 Id 35/12 
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FOREIGN PATENTS OR APPLICATIONS 

4tfJJ) 5/I931* h'«ine« 4'.! 7 

Primary Examiner— Rusaeil R. Kinsey 

Allurmty, Agent, of Finn — Wendell CofTijv 

[571 ABSTRACT 

[nimedioielj after unwanted ttrusti is stwodiicd bj 

lljils, '.he L'XpdsCtl stumps iirc ipruyvd with twrhicide-

K!c\iblu Haps or lingers trip mi tliu stuni)^ .uui iicii-

vitio [lie herhicidu spray; (terol'otu wmscrviiij; nlhi't 

m and, ulsii. ennscrvintj thi: hd 

9-Claims, 4 Drawing figures 



4.110-919 

MOWING DEVICE 

Pleter Adriaao OosierlinR and He mirk us Cornells van Stay 

er", both of Nieuw-V'ennep, Netherlands, assignors to Mui-

.,::iH , :, B.V., Nieuw-Venndp. Netherlands 

Faed Not. I, 1976, Ser. No. 738,079 

Claims priority, application Netherlands, Nor. 23, 1975, 

75139:6 

Int. CL= A01O SS/1S 

VS. Cl. 56— 295 9 Claims 

MOWING DEVICE 

Plelfr Adrigua Oosteriing. and Hendricu! Cornells >an Stai-

eren, both of Nleuw-Veanep, Netherlands, malign on to Mul-

tinonn, B.V,, Nleuw-Vennep, Netherlands 

Filed Oct. S, 1976, S*r. No. 729,827 

Qainu priority, application Netherlands, Oct. 10, 1975, 

7511970 

Int. Q.J A01D S3/GQ 

U.S. a. 56—314 26 Claims 

1. A mowing device comprising j liouaing siiending trans 

versely of ihe dirKiion of movement of said device, a plurality 

of shjrts rolaubly journailcd in iJid housing and driving ^ear 

tr.eans arranged in said housing for driving [he shafts each shaft 

projecting upwardly i'rem said homing :o present ac exposed 

upper end. md a cuner member fucd to the upper end of each 

shaft, eaca curing member compnsiDg it least one lower ring 

Of substantially circular, uninterrupted circumference, 

aiing the top r.de of the hcusme, an upper ting covering the 

lower nng, n;eans iecunng said upper ind lower Tings together 

is a unit Lid including at least one pin. and at least one cutter 

fastened it the circum/ereace of the cutting memoer between 

(he upper and lower rings by said pin and projecting radially 

beyond said lower ring, :he cutters Of neighbouring cutting. 

memoers being .-datively off-set in the cir cum fere iitial direc 

tion, each upper nng tMing of irregular shape in plan view to 

expose it least that portion of the lower ring of each cutting 

member which is overlapped by [he path of travel of each 

cutter of ■ neighbouring cutung member. 

V-1 

1. A mowing device comprising i housing extending trans 

versely of :he direction of travel of the mowing device, i 

plurality of uprigit shafts jouraailed in (aid housing, driving 

gear means iccotnoocatid in iaid housing and driving the 

snafu, a plurality of cutting members, one filed to the upper 

end of each ihaft, supporting scans having J supporting sur-

face bearing Jn the groUEd for supporting :he mowing device 

on the field so thai the outermost cutting member at one end of 

the housing is disposed i precetermincd distance above the 

ground to define a cutting ievel thereat, and at least one screen 

attached to said one end of the housing and having i front 

portion extending in front of the outermost cutting member, 

viewed in the direction of ;ravel and being located just inside 

the outermost path of said outermost cutting member, but at i 

higher level than said ouiermc-51 cutting member, said screen 

having i lower rim near the outermost cutting aierotxr, which 

ejlends further outwardly than :ae front portion and is dis 

posed outside of the outermost cutting member, [he lower rim 

of the screen being located at a higher level :han [he support 

ing surface approximately at said predetermined distance 
above the ground. 



LAWN MOWING BRUSH CUTTER 

Jtrry Ranxo, SJ4 Rein Sl. Mersui. Li. 70043. md Frederick 

E. Rinko, rTW Biincn Dr.. Mtraui. Lj. 7WJ75 

Co a tin iw tin n-in-part of 3<r. No. 6A5.777, Dec. 31, 1975, 

abandoned. Thia application Jan. 19, 1977, Ser. No. 760.596 

Int. O.' A01D $5/1% 

US. a. 56—330.1 3 Clsinu 

I. A lawn mowing brush cutter comprising in combination; 

a. a can having a base with J forward center reCOH, a pair Of 

5mall front wheels, a pair of large weight carrying rear 

wheels, and a rear handle for propelling ind guiding iaid 

Cart by said larga wheels; 

b. a power supply mourned on said can between said pair of 

weight carrying rear whe:ls and forwardly at said rear 

handic 

c. dual purpose culler mearj horizontally tnounlable on said 

cart and in said base and between said front wheels and 

said power suppiy for rata[;cn by the power supply to cut 

iwaihes of brush and grass defined by the forward csneer 

recesa in said base; 

d. a single purpose mowing rneans mounuble on saia dual 

purpose cutting means \n radial extension thereof ind m 

combinalion !herew:h foe mowing j wider swathe of 

grass than said dual purpose CUItU means; and 

I- basa adapter means including 0J a removable cover 

means for covering aid forward center rscess to make 

said base continuous ind permitling laid dual purpose 

culler means and said single purpow: cutter means :o cut 

jrass and l.Z) a removable recess rnemoer poaitionable 

with said forward center recess and cooperable with said 

dual purpose cutter means to establish and mowing 

iwuhes. 
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France 
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France 
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United States Patent 

Forslund 

[ii] 4,048,733 

[451 Sept. 20, 1977 

[54] DEVICE FOR USE IN REMOVAL OF 

STUMPS 

[75] Inventor: Erik Torsten Forslund, AJfia, 

Sweden 

[73] Assignee: Osibergs Fabriks AB, Alfta. Sweden 

[21] Appl. No.: 723,286 

[22] Filed: Sept. 30, 1976 

[30] Foreign Application Priority Data 

Oct. I. 1975 Sweden 7511007 

[51] Int. Q.1 A01B 13/00 
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[57] ABSTRACT 

At the end of a vehicle-earned crane arm a venically 

extending frame is supported which at its lower end 
carries a movable split head with spreadable chopping 

blades. A ram raisable to the top of the frame drives, 
when released, by the impact on the split head the 

blades into the center of a tree stump that is to be ex 

tracted from the earth. Then ihe blades are spread [O 

break the stump m(O separate portions which are easily 

individually removable in a direction substantially fol 
lowing the extension of the roots. 

7 Claims, 2 Drawing Figures 
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United States Patent [193 

Shivers, Jr. et al. 

[ii] 4,074,447 
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[54] STUMP CUTTING AND PRECISION 

DIGGING APPARATUS 

[76] Inventors: Norman E. Shivers, Jr.; David E. 
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[57] ABSTRACT 

A stump cutter and earth ripper devius having a bal 

anced channel frame chassis, the device including a 

forward centrally disposed cutting wheel having a plu 

rality of radially extending cutting teeth circumferen-

iially mounted thereon. The frame is supported by a 

pair of pneumatic tires mounted on individually adjust 

able and telescopic axles. A unique and roiationally 

adjustable handle provides accurate control of the de 

vice during operation. 

18 Claims, 8 Drawing Figures 
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United States Patent 3,613,799 

|72] Inventor 
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Appl. No. 
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of application Ser. No. 326,-11'), .No*. 27, 

1963, now Patent .No. J.269.039, whlcH is 4 
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163,802, Jan. 2, 1943, nov -ibiindoned , 

which is -. 'In isi.jn o( application Ser. No. 

839,196, Stpu 10, 1959, nu» Patent No. 

3,030,715. 
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5 Clainu, 2 Drawing Rgs. 
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299/14 

(511 Int. CI AOlb 35/00, 
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270,83.98; 173/49; 175/55,56 
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3,463.549 3/1969 Goodman 
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173/49 X 

171/77 

24I/9S X 
241/84 

37/2 

94/48 

173/49 X 

214/140 

172/40 X 

116/137 

209/20 

37/2 

172/40 

172/40 

299/14 X 

172/40 

84/409 X 

34/409 

37/2 

ABSTRACT: A device for cultivating eanh and breaking up 

rocks or field sloncs for attachment lo a iraclor and the like 

comprising a first wide melal plale having an orbiting mass 

oscillator fixed thereto and a second plait- divergent from the 

first piatc having a plurality ol metal lines for engagement ̂ ilh 

the ground. The two plates are coupled together at their base 

where they converge A tuning fork effect is achieved through 

the vjbranon of the two plates by the oscillator crushing rocks 

and soil picked up by the tines. 



4,109,-US 

METHOD AND APPARATUS FOR IN-FIELD 

PROCESSING OF VEGETATION 

Donald C. Kline, Ailentawn, Pa., *sjianor in SiWnecit Farms, 

Inc Nuju-eiii. Pi. 

Filed Auij. 11. 1976. Ssr. No. 713,349 

Int. CL: ADlD JJ/CO 

U.S. Cl. £6—13J U Gaimj 

11. Apparatus for field processing vegetation, comprising: 

a vehicle adapted to travel through a field of vegetation, 

means earned by said vehicle for harvesting :he vegetation 

M [he vehicle advances, 

means earned by said vehicle for cooperating wilh said 

harvnting means to separate the harvested vegetation into 

a fibroiu fraction and a liquid containing a plant protein 

composition and other compositions, 

means cajned by said vehicie for cooperating with said 

separating means to fractionate said liquid Fraction into a 

first component containing said plant protein composition 

and a second substantially protca] free component con 

taining said other compositions. 

means movable with laid vehicle for collecting uid fibrous 

fraction and said plant protein composition, jnd 

means carried by 5aid vehicle for applying said other compo 

sitions onto the field as the vehicle advances. 

whereby the second iinuid component is discarded dunns 

3ar/Qting and processing of the 

4,088.122 

HELD BURNING APPARATUS 
Thomas R. Miles, Portland. Ore^ aisignor in Stale of Oresjon, 

Siilcm, Qreg. 

Filed Aug. 11, 1576, Ser. No. 713,444 

int a.; rac $/co 

US. Q. 126-27U H 25 Cain, 
1. Apparatus for burning combustible rnatsnal on the ground 

to thermally cultivate a field comprising: 

wheei supported vehicle means'having a frame and a frame-
connected cover means, said cover means being elevated 

from the ground and including side portions for denning a 
burning chamber; 

means disposed in said burning chamber operable for ini 
tially igniting combustible material on the ground; 

draft stack means disposed adjacent to a forward end of iaid 

vehicle mearj, uid stack means communicating directly 

wuh said burning chamber and extending generally up-
wardly from said cover means; ind 

air mover means disposed adjacent to said stack means oper 

able for inducing a draft upwardly through said stack 
means by delivering arabied air thereinto so that a nega-

tive pressure is developed -Mithiz said burning chamber, 

ur and gaseous products ofcombustion being drawn ftoi; 

said burning chamber upwardly through laid stack means 

for continuously advancing lire jgainst unburned combus 
tible material in the forward direction ef travel of said 
vehicle means. 
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FOUESTHY MACHINES 

Ctrl Linioa, KUn, Sweden, taigjior (o Xiia Tn Aj], Kin. 

US. a. 14+-309 AC 

FU«i No.. :6, 1976, Str. No. 7«J98 

InL G.! AD1G 23/Oi; B:7L //CO 

7 Claim, 

1. A biw niaohme for an-i!ic recovery of fellai (reo. uid 

u==3 having in lion jjie lrunk campmuig (1) a rooc cm}, (3) i 

lop end. and having (31 bark intl eionjale brsncho dad [wt^i 

aiuchcd Theresoh laid nidchinc comprjing in combination: 

i chassis; 

Jebranching meana iupporied on tiid ftiujaia for wvcnng 

said braiichM infl twigs from mnJ trunk eioso lo uid bark; 

chipping nicam for chipping said severed branches and 
twigs; 

i firsi feed mcani for fading sjifl tree, rool end leading 

through uid Jcbranching mcdn.1, uid iirst feed mtriru 

being arranged to press said branches ind twigs against 

said trunk ihereby to onent the unattached cnili of laid 

branches ind twig! towards [he lop end ofwid tree jnd 

generjlly pnralle! to ane jnother En rhcir elongate uiincn-

' in for severing Sy uid Jenranohing cr.esnj-. 

i .cond feed means Ho; feeding wid severed, ^enerilly 

parallel oriented aranctics and tv-igi into laid shipper 

wherein said branches and iw.i>;s Tiay be cut subiuntiaily 

it nghl angles to their elon^sic Jimcnsion: md 

means for driving laid dcOranchmg, chipping, and firsi ind 
second drive means. 
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[761 Inventor Thomas J. Dunn, P O. Box 1 10, 

Hackettstown. N.J. 07840 

[221 Filed. Aug. 16. 1973 

[21] Appl. No.. 388,808 

[52] U.S. Cl 56/504 

[51] Int. Cl AOld 49/00 

(58! Field of Search 56/504, 505, 500, 294. 

56/12,7, 13.1, 13.2 

156) References Cited 

UNITED STATES PATENTS 

2,974.47: 3/1% I Gebhart... 56/504 

2,^87.363 6/1961 Cunningham. 56/5G4 

3.147,577 9/1464 MeClellan it j| 56/504 

J.309.S54 3n%l Mitchell si al 56/HW 

J.574.989 4/197! Rousseau el al_. 56/504 

Primary Examiner—Russell R. Kinsey 

Attorney, Agent, ur Firm—Robert G. Mc.Morrow 

[571 ABSTRACT 

A unitary shredder for vegetation has a housing with 

side plates. A motor mounted on the housing is opera-

lively linked to a main axle rotatarjl;. secured between 

the side plates. A series of discs are carried on the axle 

and have Bhafts projecting therethrough in outw;irdlv 

spaced und parallel relation lo the axle, said shafts 

carrying U-form knives. Enlarged arms project from 

the plates ['orwardly ami outwardly to gaihcr vegeta 

tion in the path of iravel and direct same to the 

knives. Deflector plaies prevem entry1 of vegetation 

between the side plates and the respective adjacent 

discs. 

9 Claims, 9 Drawing Figures 
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(n>G No. 1027 459 

G ISSUED 7S03O7 

© ClASS 144-26 
C.8. CL 

CANADIAN PATENT 
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United States Patent [191 

Szepaniak 

[ii] 4,062,498 

[«) Dec. 13, 1977 

[5-1] MOBILE WOOD CHIPPER UNIT 

[76] Inventor: Pertii Luo Juhani Szepuniak, 

Tolosenraakj. 325CO Kites, Finland 

[21] Appl. No.: 631,569 

[22] Filed: Nov. 13, 1975 

[30] Foreign Application Priority Data 

Nov. 15, 1974 Finland 743318 

[51] Int. Q.: BQ2C 23/00 

[52J U.S. Cl 241/101.7; 144/2 Z 
[58] Fidd of Search 241/92. 101.7; 144/2 Z. 

14-1/3 D, 208 R. 242 R, 309 AC, 111. 312 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3.329,134 7/1967 Ungen 144/: Z 

3.J56.1I6 12/1967 Brundell cl jI. 144/3W AC 

3.635,410 !/I9f; 5mnh 241/92 X 

3,642,041 3/1972 Hamilton =i al 144/309 \C 
3.651.345 3/1972 Propn 144/309 AC X 

3.763.905 [0/1973 Hamilton el al [44/3 Z 

3.955.765 ;/!976 Gaitcen 341/101.7 

Primary Examiner—Roy Lake 

Assistant Examiner—Howard N. Goldberg 

Attorney, Agent, or Firm—Ladas, Parry, Von Gehr, 

Goldsmith <k Deschamps 

[57] ABSTR.ACT 

A mobile wood chipper unit for chipping preferably 

thin trees or branches left on the ground when felling 

trees. The unit comprises a chipper having a feeder 

which preferably can be directed towards both sides of 

[he chipping unit and is adjustable both in the vertical 

and ihe horizontal plan?. The chips are then transferred 

to a container. 

6 Claims, 4 Drawing Figures 
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(jj) (3) No. I Q | 

© ISSUED 770607 

Q CUSS 144-26 
C-R. CL 144-87 

CANADIAN PATENT 

BRUSH CHIPPER 

© Smith, lewarti N.. 

U. S. A. 

Granted to Mortwrk Industries, Inc. 

U.S.A. 

© APPUCAHOH No. 200,959 
@ 740527 

@ PXJORITY DATE U. S. A. (376, 959) 7307C6 

Kb. Of CUJyS 11 
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United States Patent i»»i 

Gunnarsson 

Hi] 3,881,662 

[45] May 6, 1975 

[5*| REDUCED NOISE LEVEL BRUSH CHll'PER 

[75] Inventor: Arm: N. Gunnursson, Pomona, 

Calif. 

[73] Assignee: FMC Ci>rporation, Sun Jose. CaiiC. 

[22] Filed: Nov. 21. 1973 

[21 1 Appl. No.: 418,006 

[521 L'.S. C! 241/221; 241/292.1 

[51| Ini. C! B02c 1/08 

(58! Field a( Search 24 1/221. 222. 220. 198 R. 

241/1S9 R. 136 R. 136.2. 235 R. 291. 2')2.l 

[561 References Ciitd 

UNITED STATES PATENTS 

ii.j45.77q 1/1944 Wagner 241/139 X 

2.679.S73 6/lfi-l Hill 241/136 X 

3,27O.9ii:t 9MSIO6 Hess st ji 2JI/22! 

3.7-T1.733 I 1/1973 Haiiley el .il Ul/13e R 

I'nnmry E.taminer—Roy Lake 

Assistant E.umtner— DeWalden W. Jones 

Attorney, Agent, or Firm—C. E. Tripp 

[57] ABSTRACT 

A quite brush shipper having a bladed cutler head and 

a flywheel has [he moment ul' [he flywheel increased 

so that the combined kineiic energy o\ the cutter head 

and the flywheel at 1.550 RPM is at least equal to the 

combined kinetic energy of these elements in prior 

cruppers at 3,000 RPM, so ihut the quici chipper can 

be driven at 1.2U0 - 1,600 RPM for reducing the noise 

level while providing sufficient stored kinetic 

for effective intermittent chipping. 

2 Claims, 5 Drawing Figures 
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United States Patent 

Smith 

[ii] 4,078,590 

[45] Mar. 14, 1978 

[54] WHOLE TREE REDUCING APPARATUS 

[75] Inventor: Inward N. Smith, Remus. Mich. 

[73] Assignee: Morbark Industries, Inc., Winn. 

Mich. 

[21] Appl. No.; 757,695 

[22] Filed: Jan. 7, 1977 

[51] Int. CU B27L 11/02 
[52] US. a 144/176; 144/242 R; 

144/247; 14-1/246 F; 241/92; 241/101.7; 

241/278 R 

[58] Field of Search '.-U/242 R, 247, 246 F, 

144/162 R, 176; 241/92. 101.7, 278 R 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,933,291 5/1961 Dick li4/243 R 

j.oel.333 5/1972 Smich I-W/162 R 

3.724,518 4/1973 Zsnavi c[ a!. IW347 

3.955,765 5/1976 Giitlen 144/242 K 

Primary £.*arn<n<!r—Donald R. Schran 

Auorney. Agtnt, or Firm — Leannan £ McCuilcch 

F571 ABSTRACT 

An apparatus for reducing whole trees having 

limbs and branches to chips wherein i power driven 

disc chipper is mounted on a frame and i tree or brush 

feeding ind conditioning mechanism is driven at i coor 

dinated feeding speed for feeding trees and tree pans 

into the chipper while folding projecting limbs and 

branches inwardly loward ihe trunk. A pair of power 

driven feed rolls, mounted for rotation about generally 

horizontal axes jbove 2nd below a feed path, are sup 

ported for both coordinated generally vertical move 

ment relative '.a the frame jnd for relative vertical 

movement, and power aciuatcd means are provided for 

selectively varying the vertical spacing between the 

pair of feed rolls. The power actuated means are so 

arranged that when a squeezing ac:ion is applied, as to 

crush vertically projecting limbs, the upward force 

exerted by the lower roll exceeds the downward force 

evened by the upper roll to reduce the fnctional force 

exerted by any obstructing tree parts on the support 

platform. 

12 Claims, 3 Drawing Figures 

ze 
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United States Patent 

Syrjalii et al. 

[ii] 4,078,591 

[45] Mar. 14, 1978 

[54] APPARATUS FOR CHOPPING FOREST AND 

BOG STUMPS AND SNAGS IN FIELD 

[75] Inventors: Urho Syrjalii; Oluvi Orasvuo; Erkki 

Orasvuo, all of Hamina; Reijo Sakki, 

Summa, all of Finland 

[73] Assignee: Kummandiittiyhtio Orasvuon 

Konepaja, Oluvi Orasvuo Ja 

Kumppanit, Hamina, Finland 

[21] Appf. No.: 689,781 

[22] Filed: May 25, 1976 

Foreign Application Priority Data 

May :o, 1975 Finland 75IJ13 

[51] Int. Q.; A47J 49/02; B27L 7/00 

[52] U.S. a 144/193 A; 100/98 R; 

100/DIG. 5; 144/3 K; 144/193 R; 144/321 

[58] Field of Search 144/321, 309 R, 193 R, 

144/193 A, 2 R. 3 K; 100/93 R. DIG. 5 

[56] References Cited 

U.S. PATENT DOCUMENTS 

729.149 5/1903 F=nn 1W/DIG. 5 

1,066,795 4/1923 Sciimidi 144/193 R 

3,372.735 3/1975 EUioii 100/98 R X 

Primary Examiner—Qihcli M. Simpson 

Assistant Examiner—W, D. Bray 

Attorney. Agent, or Firm—H-isdtine, &. Wa:ers 

[57] ABSTR.\CT 

Apparatus far uie tn econoinically profitable chopping 

of forest and bog stumps jnd of snags into transportable 

form in field conditions during 3l! seasons. Chopping is 

effected by applying pressure which breaks the wood 

material charge that has be;n brought in one way or 

another into ihe space defined by a main blade and 

intermediate blades and by a backing plane and bottom. 

The stumps and snags in arbitrary positions are placed 

in such position with reference co the blades in connec 

tion with the pressing mouon thai the pan of the wood 

material charge that has been cut off by the blades is 

able to evade the wedging pressure esened by the sides 

of the blades, by sliding into a space which is more free, 

suffering rupture in the direction of the grain and bang 

urged in chopped condition through the part consti 

tuted by the blades into the opening space. 

7 Claims, 2 Drawing Figures 
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BARK BURNING SYSTEM 

Martin T. Jasper, MUiiHippi Stan. Mist., and Pettr Koch. 

Alciandria, T ' SMignof to Tlie United States of America u 

represenltd by the Secrelsry of Agriculture, Washington. 

D.C 

Filed Ju. 10. 1377. Ser. No. TS1.S34 

Int. O.: F27B .'9/00 

US. CL 133—SO 1 Claim. 

1. Apparatus for drying and burning panicjlate bark com 

prising 

(a) an elongated, vertically disposed, downwardly directed 

feed mew; 

(b)rnsaiti to feed psrtjcuiiie but iq Lhc upper wcnon cliaid 

icrsw; 

(c) i verticilly-dispojed cylindrical housing iabstantiaily 

enclosing laid feeil icrcw, iaid housing terminating .ifcove 
[he bottom at laid feed icrew :o provide an igrcu Opca-

ing for paniculate bark from said screw; 

(d) a tint wall concentrically disposed around said housing 

lad said tgros opening, laid wail being cylicdrically 

ihaped II 11 lower lecaon iteteof. ma be-jig :1ared out 

wardly in ifce form of an inverttd .okc above said lower 

section; the annular space beiweea said first wall and said 

housing defining a combustion chamber; 
(«) a second wall ;occ=clrieally disposed around said fini 

wall to define on annular gas preheating chamber therebe 

tween; 

(0 openings in said second will to permit air to enier and 

leave said mnulw preheating chamber; 

il) conduit means con-ireied to one of said opening and :o 

the bortom of said ccmbunion chamber !o supply pre-

huted air ^0 the bottom of said combustion chamber; and 

(h) air metering means ai Jie bottom of said combustion 

chamber io permit laid preheated air lo cnt^in paniculate 

bark which eniera sa;d corabustion chamber from said 

egraa opening dispc5ed below ;hc bonom of said cylindri 

cal housing. 



Earth Working 
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4,101971 

ROTARY HOE STRIPPING MEANS 

Darrel Lee Honnold, Winierset. lows, assignor 10 Dcere & 

Company, Moline, HI. 

Filed Aur. 3. 19Ti, Ssr. No. 710,^37 

lnt.Cl.; A01B 23/00 

U.5. O. 172—547 10 Cairns 

4,088,195 

SOIL CULTIVATING IMPLEMENTS 

Cornells 'an der Lely, 7, Bniscb«irain, Zug. Switzerland 

Filed Jan. 4, 1^6, Sir. No. 692.794 

CTaimj priurity, application Netherlands, Jun. 10, 1975, 

7SQ6&S7 

Int. Cl.! A01B JJ/Oo" 

UA CI. 172—59 13 Claims 

1. A rotary hce wheel of ihe iypc having a central hub 

member and a plurality of radially extending tire inembtrs 

!«C<JI4t] :o ii:e hub, the improvemeM residing in a tine cleaning 

meaiu comprising: a separate ring mernoet closely adjacent 

tach side of the wheel, (he diameter of said ring members being 

equal to or leu than ike wheel: and means loosely coupling :he 

nng members together for limired movement reiaiive (□ One 

inoihcr. for rotation with :he wheel and for radial sliding 

movement along the tine members in substantial unison. 

1. A soil cultivating implement composing a frame and a 

plurality of sod working members rotatabiy mourned oo up 

wardly extending lies, said soil working members being posi 

tioned in i row lhat s.Ttends transverse to :h= direction of 

travel and laid member! being joumajled La an elongated 

portion or" said frame, i plurality of side-by-side, elongated 

sinp-ihaped brackets beins; connected it :he front of said 

frame portion and along the length thereof, said blBCkeU hav 

ing upper and lower limbs, the upper limb of each bmckat 

being fastened to said frame portion and extending forivardly 

to a substantially ISO' curved base, the lower limbs bearing on 

the ground and being positioned adjacent ore another, 

whereby said row of sod working memben is protected from 

debris in and en :he ground surface durmg forward travel. 
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EAHTHWORKJNG IMPLEMENT 
Victor R»y Johnson, Boi 181, Emin. N.C. IS339 

Filed Oct. 7, 1976, Ser. No. 720,166 

Int. Ci.' A01B 15/18 
us. a. m—« CUirjs 

1. An earJiworking implement comprising: 

3. i prune mover; 

b. power actuated boom mean) secured to laid prime mover 

and extending forwardly [hereof and movable between a 

lower position and a raised position: 

c. a frame structure secured to laid boom means and includ 

ing a paii of laterally spaced side members jnd blade 

means extending forwardly jcross said side members; 

d. an earth camptng roller relatively mounted rearwardly of 

said blade means aboil! a transverse aiis between laid ?ide 

members or" laid frame structure; 

;. said frame structure funher including a rear attaching 

assembly mounted on [he rear portion or" said frame struc 

ture and including attaching means extending therefrom 

ind connected (o said boom means; 

f. laid frame jtruciure bring pivotably mounted about uid 

transverse a.us oi" said earth tamping rollers such that laid 

blade means may be moved from a ilrst lower ;arth level 

ing position to an upper inoperative position; and 

£. counterweight means relatively mounted on said frame 

itruciure and drive means for driving iaid counterweight 

means so as to impait a vibrating iike massaging 2c;ion to 

said eanii tamping toiler supported within said frame 

structure such that laid earth tamping roller may be used 

10 compact arch >Ji»l is passed over tnercby. wherchy 

laid eanhwntking implemcnl may perform an earth level 

ing operation or an earth tamping operation wheresa 

■either operation may be performed independently of the 

other by selectively pivoting laid frame structure oecweca 

laid iint and second positions about the transverse aiis ci 

totaiion of laid earth tamping roller. 

4,088,19* 

SOU. CULTIVATING IMPLEMENTS 
Cornelia Tin der Lely, 7. 3riisclienrain. Zur, Switzerland 

Filed Apr. 6, 1976, Ser. No, 674.16J 

Claims priority, JDpiicadon Netherlands, Apr. 11, 1975, 
75OU1S 

!ol G.: A01B2//M 

US. Cl 111— 15S 4Oainu 

1. A soil cultivating implement comprising a frame and a 

transverse row of soil working members rotatably mounted on 

respective stub shafts (hat define upwardly extending i*cs, 

;ach soil working member having downwardly extending tines 

positioned around its ojtis of rotation and being freely rotatable 

ibout its corresponding aus responsive to ihe contact at" iu 

tina 'Mth the ground, said soil working members being re-

ieaseably fastened with respective brackets on an elongated 

team that e^tsads trarjverse :a the dir:ction of travel, the stub 

shafts of sajd soQ working members being held in said bracken, 

said brackets being positioned directly below said beam and 

being Obliquely inclined to the vertical. Said shafts being sub 

stantially parallel to one another and located in a transverse 

plane ;hat -\tends substantially perpendicular :o the normal 

direction of implement travel, each of said brackets being 

channel shaped with a base positioned between limbs, said 

limb! having dissimilar vertical lengths and said base being 

inclined to the horizontal, x respective stub shjft being jour-

aiiled in laid base, laid tines each having a substantially 

straight wil working portion that in the lowest position of the 

tine, extends obliquely forwardly with respect to the from of 

the machine, a ground engaging roller- being positioned U ;hc 

rear of said row of soli working members and laid roller being 

connected to the frame and supporting ume. said roller ex 

tending at least partly across the working width of the imple. 

meat, the aiis of rotation of said roller intending substantially 

horizontal ind parallel :o laid plane. 



PART II Seeding, Planting and Plant Care 



This section contains excerpts of patents for equipment for 

seeding, retrieving, planting, and thinning seedlings, as well as patents 

for caring for plants and containers for seedlings. 
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United States Patent 

Carv et a!. 

[19] (ii] 4,061,094 

[45] Dec. 6, 1977 

[5-t] MAGNETIC SEED DELIVERY ALTODIBBLE 

PLANTER 

[75] Inventors: John W. Gary; William H. 

Heinemann, Jr.. both of Kimberly, 

Idaho 

[73] Assignee: The United Suits of America as 

represented by the Secretary of 

Apiculture, Washington, D.C. 

[:i] Appl. No.: 715,676 

[22] Filed: Aug. 19, 1976 

[51] Int. C].2 AOIC 5/04 

[52] U.S. Q 111/891 111/77; 

221/212 

[58] Field of Search 111/S9-91. 

1H/77; 221/212 

[56] References Ciled 

U.S. PATENT DOCUMENTS 

U39.363 Sy 1921 Kirpenid) 111/89 

:.5-l3,B38 3/1951 Bunch UI/91 

2,075,942 4/1954 Vogelsang 221/212 

3.932,66] 9/1976 Fellrop 111/T7 X 

FOREIGN PATENT DOCLTvfENTS 

33,934 I2/1B8S Germany 111.-39 

7,912 of 1914 United Kingdom 111/39 
264,031 2/1970 U.S.S.R Ml/77 

Primary Examiner—Clifford D. Crowder 

Assistant Examiner—Steven A. Bratlie 

Attorney, Agent, or Firm—M. Howard Silverstem; 

David G. McConnell; Theodore J. Leitereg 

[57] ABSTRACT 

Apparatus for punch planting of seeds comprising a 

sloned-nmmed wheel roiaiably mounted on a frame 

wiih an axis of rotation passing through the center of a 

gear fixed to the frame. The wheel is equipped with a 

plurality of drive gears which communicate with aad 

route around the fued gear. On each drive gear is 

pivotally mounted a magnetic-tipped punch. The rota 
tion of the wheel causes ihe punches to move in ind out 

of the slow in the wheel. The action of the punch pro 
duces a small hole in the soil and embeds a coated seed 
therein. 

4 Claims, 3 Drawing Figures 
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(^ No. 978S06 

(Pi ISSUED Dec. 2, 1975 

CUSS 111-16 

C.S. EL. 

CANADIAN PATENT 

SEED DISPENSING MECHANISM 

Bauman, Jack L., Naperville, Illinois, U.S.A., and 

Lienemann, DarloE., Darien, Illinois, U.S.A. 

Granted to international Harvester Company, Chicago, 

Illinois, U.S.A. 

FIG. I 

10-

@ APPllCATiOH Ho. 132,201 

© FILED Sep. 28, 1973 

® PRIORITY DATE July 9, 1973 (377,478) U.S.A. 

Ho. OF CLAIMS 15 
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VARIABLE SPEED PUNTER SEED DRTVT 

Jimmy D. Harberr, Coal Valley, and Harold V. Hansen, Cor-

do?a, both of 111., assignor? 10 Dsere & G>mpuny, Moline, 111. 

Continuation-in-part of Ser. No. 677,311. Apr. 16, 1P76, 

abandoned. This application Aug. 17, 1977, Ser. No. S25.367 

Int. Cl.; G07F 11/00 

U.S. O. 2ZI—13 !■» Claims 

1. In a planter having a tnnin frame and at least two seed 

dispensing planer uniis carried thereon, the lalter having a 

planter drive shall; a 3round-sngaging Jisiance msaiuring 

wheel earned on [he frame and having a Jislanc: monitoring 

device associated [herewith for producing an elecincai signal; 

a ;eed monitoring device earned on ;ach plainer unit for 

prc-ducinj an electrical signal indicative of ;he rale of ieed 

discharge by ihe planter unit; i driven dnvc shaft: i bell drive 

beiwein [he dnve shaft and planer shai"! including an adjust, 

aole variable 5peed pulley means; i memcer rotatabie in appo 

site directions and connecied to the variaole speed pulley 

means to open and clcse [he latter in accordance with [he 

direction of rotation of the member; a bidirectional electric 

mclor drivingly connected to :he roiatablc mercEer: 3 row 

width preset means for receiving signais from Me distance 

monitoring device ar.d for prc-tlucing an electrical iijnai; and i 

seed dispensing control Cleans for selling the desired seed 

density far said planter units, said control means inducing a 

comparator means fcr ,"ece:ving sisnais Ep3ft the seed monitor 

ing device and ike row width preset means and respcnsive to 

laid signals to determine seed discharge density ar.d :o com 

pare saia discharge density to desired seed densily lo thereby 

pass an elecinca! signal to and for driving said electnc motor 

in the direction necessary to make the monitored seed density 

lubstandally equal to [he desired seed deniny. 



4,093.936 

METHOD AND APPARATUS FOR SEED TAPE 

PLANTING 

J. Cunli Griffla. and Gyde C Griffin, both of Brinioni, Fla_ 

assignor* to Harrinipon Miuiufirruring Co.. Liwiston. .N.C. 

Filed Jun. 24, 1976. S«r. No. 699.58S 

Int. CL= A01C 7/00: AQ1G /J/O-' 

U.S. CL 111—i 14 Claims 

L Aa automatic seed tap? planter for field planting seed 

tape, comprising: 
A. a mobile frame structure having connecting means associ 

ated therewith for connecting ;he frame structure thereof 

to a tractor such that said planter can be pulled through a 
field by said tractor during the planting operation: 

B. means mounted about the from of said frame structur- for 

forming a seed bed about a top portion Of the soil within 

ihe field being traversed by said planter, said seed bed 

forming means including: 

fll. roller means rota lively mounted forwardly within said 

frame structure about i trarjverse aiis; 

BL said toiler mesa* including in outer cylindrical sur 

face for engaging the underlying soil a) said planter is 
pulled through the field by said tractor such that the 

engagement of said outer cylindrical surface with the 

underlying soil results in ihe formation of said seed bed; 

ind 

93. cleaning blade means associated with said seed bed 
forming means and normally maintained in engagement 

with the outer cylindrical surface of said roller means 
for continuously cleaning said cylindrical surface dur 

ing the planting operation; 

C means for dispensing seed tape from said planter ;o said 

formed seed bed where said seed tape ia appropriately 

disposed generally on the surface of said seed bed or 

embedded within the seed bed in accordance with ac 

cepted planting pracaces for the particular type of seeds 

within said seed tape, said Seed tape dispensing means 

including: 

CI. means for supporting a spool having said ieed tape 

wound ihcrearound; 

CL guide aww disposed generally beiow said spool 

having said seed tape wound therearoiwd. said guide 

means being spaced vertically above said fanned seed 

bed ind having said seed tape threaded therethrough 

such that ai the seed tape is dispensed La the planting 

Operation the seed tape moves through laid juiae 

mtina; ind 

C3. wherein there is provided wheel means supported by 

said frame structure rearwardly of said guide means for 

passing over said seed lape once the same is engaged 

with the underlying scU and ipplying a downward 

force to generally hold Lhe seed tape about the formed 

leed bed so aa to allow the seed tape to freely unwind 

from the spool thereof as said planter moves through 

the field during the planting operation: and 

D. means for laying i covering material over said formed 

leed bed ind the dispensed seed tape for protecting the 

seeds and resulting seedlings for a time period after plant 

ing said seed tape, uid means for laying said coverin; 

material including: 

Dl. mean! associated with said frame structure for Sup-

porring a spool of covering material about a transverse 

aus rcirwaidly of said seed Lape dispensing means; 

DL means for engaging said covering material and press 

ing ihe lame agamst the underlying soil during the seed 

tape planting operation so *s to generally hold ".he 

covering material about said formed seed bed so is to 

allow the covering material to properly unwind from 

the spool thereof-during the planting operation; 

D3. furrow opening disc means supported by said planter 

frame structure forwardly of the area where said cover 

ing mjtenal is laid, for opening a furrow on each side of 

said formed seed bed: 

D4. said means for engaging said covering material in 

cluding a pair of laterally spaced wheels supported Oy 

said frame structure and particularly spaced to run in 

the furrows farmed by ̂ aid furrow opening disc means, 

said wheels operative to engage side portions of said 

covering material dispersed from said spool and to 

press the same into said furrows; and 

D3. hack filling mean; carried by said planter frame struc 

ture generally rcarwardly of said pair of wheels for 

tacit tilling poraoni of the soil displaced frcm said 

furrows back into said furrows and over the side por 

tions at' said covering material such that the back filled 

soil lends to hold down said covering material about 

laid seed belt, said back filling means comprising a pair 

of laterally spaced floating disc assemblies carried by 

said frame structure about the rear thereof, each float 

ing disc assembly engagable -*iih a mound of dirt dis 

placed from a respective furrow ind disposed adjacent 

thereto so as to urge a portion of the displaced soil back 

into said farrow, each of said floating disc assemblies 

including; 

1. pivot plate means rotatably mounted about a trans 

verse am :o md frame structure; 

2. irm means secured lo said pivot piate means and 

extending generally rearwardly therefrom; ind 

3.disc means secured to a remote end of said arm means 

opposite the end thereof which is connected :o said 

pivot piate means, said disc means being ingled so is 

to engage and urge sail disposed adjacent a respective 

furrow back into said furrow inu generally jver a 

respective side portion of said covering fflMfiria! 

disposed within said farrow. 
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4,118.891 

SYSTEM FOR GROWING PLANTS 
Donald K. KehL ;915 Kintg Dr., ana Eugene A, Crist 2338 

Pretty Bayou Island Dr., both of Panama City, Fla. 31401 
Can tin nation-in-part of Ser. No. 618.316, Oct. 2. 1975. This 

lpplicarion S*p. 23, 1976. Ser. No. 777,577 

InL a.; A01G 31/CO 
US. G. 47-59 a aaims 

I. A conduit for use with i rcctrcuiaring water-nutrient 
solution plant supply system of a type for growing a plurality 
of plant; with respective roou of each plant supported in i 
respective plant medium located in a conduit, laid conduit 

placed oq a iloped surface io thai gravity carries [he water-
nuinen: solution to the plinu in the conduit from one end iq 

th= other and a pump to recirculate the untued watcr-nutneni 
solution to the upper rr.6 Of ihe conduu, ;he conduit compris 
ing a continuoua plant tube constituted of a thin, pliant plastic 
foil, Ihe tube having [he property of collapsing when empty, 

slotted openings formed in the top of the tube, said slotted 
openings being formed at intervals in said lube, :ach of said 

slotted openings bcicg of i sue Hifficient to receive said plant 
medium, said tube ponion forming said slotted openings being 
spread apart io open said sioned openings pernmt-.ng said plan! 

medium to be inserted in laid tube, said tube comprising said 

,/ .Zi <■- -• .* -f 

■jpper ;nd with means provided between said upper end and 

the first Slotted opening foe in tr eduction of said solution and an 

opsn end through which ;he unused portion at the soiution 

drains from said tube, Ihe bottom poraon Of said tube being 

dosed between said cads :c comprise a contiguous impervious 
channel jnobstruclid ucqpt by said plant medium for said 

water-nutnem solution to flow betwe-n said ends wiih ill of 

said unuied solution leaving laid tube exiting at said open end. 
said plants being in fluid communication with each other, the 
tube generally conforming to the ihape defined by ijid plant 
and plant medium by draping on said medium io form said 
channel. 
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United States Patent n»i 
Cox [45] 

3,893,633 

July 8, 1975 

154] TREE THINNING AND REDUCING 

MACHINE 

[761 Inventor: Ernest P. Cox, P.O. Box I 5-i, Lolo. 

Mont. 59847 

f 221 Filed: Aug. 15, 1974 

[21} Appl. No.. 497,668 

[52] U.S. Cl 241/101.7; 241/110; 241/236 

[51] Int. Cl.: B02C 13/09; B02C 21/02 

[55] Field or Search 241/101 7. 235, 236. 190; 

144/2 R. 162 A. 212. 312 

[56] Hderences Clled 

UNITED STATES PATENTS 

3,5-15.692 12/1970 Burken 241/101 7 X 

3.322,042 7/1974 Roy 241/101.7 X 

3.83O.37J 1 [/I971 Ford 241/101.7 

Primary Examiner—Granvtlle Y. Custer, Jr. 
Assistant Examiner— E. F. Desmond 

Attorney, Agent, or Firm—Lawrence L Coibert 

[57] ABSTRACT 

A iructor-drawn multiple rotor machine employs on 
each rotor shaft plural wood breaking teeth units 
which coact wiih plurai transverse breaker bars car 

ried by the massive frame of the machine. Second 

growth timber is overrun by the machine and forced 

downwardly into near parallelism with the rotor shafts 

ct the machine, where the breaking teeth engage the 

timber and force it upwardly against tho breaker bars 
and reduce it into relatively short lengths. The ma 

chine includes its own power plant and gearing to 
drive the rotor shafts. 

10 Claims, 5 Drawing Figures 

a-1 --i! *v ii ^ !m7:.:"«iKs,,'j 

'-■> --B 



Plant Extractors 



79 

*,] 35,180 

PLANT EXTRACTOR 

Aries Bouwman, WtgwdageB, Netherlands, assignor io Drosi 
Machina B.V.. Rhsnen, Netherlands 

Filed Oct. 29, 1976. See. No. T26.S4S 
Claims priority, application Netherlands. Oet. ^9, 1975, 

7513654 

InLCl.' A01D 2S/00 
ujs. a. m-a M Oaim3 

^^^^Z^ idDilfe 

1. A machine adapted to be moved in j given dir=c:ion for 
pulling Off green plma '"rom tuberous ^rrops which remain in 
the ground during ike operation of [he machine, in panfeular 
ihe plains o! sesd poiaroes. said machine comprising: a fram-
at least two plan: extracting members compnsed of endless 
bells supponed by said frame in Such manner that longitudinal-
[y-«tcnding lirst ponions of ihe belts face each other and 
longiiudmally-eirending iecond portions of the beks -ace 
away from each other, said endless belts being dnveable in 
opposite d:rect.ons in an indless substani.ally honzontal orWt 
and having a confluent path in which sa.d first portions ccop-
erate with each other for clamping plants therebetween, said 
plani exiracling ^.emben, in their coni!Ueni path, being mov 
able entirely or substantially entirely in a horiiontal dirsction 
opposite io the dirscuon of travel of Ihe machin: and at - speed 
higner lhan trie spied of travel of the machine; means Vjd-
poned by said Irame and having portions spaced from -he 
second portions ot said plant e*trac:ing members for ̂ repress 
ing the ground on opposite sides of said confirm Bath; jad 
means supponed by iald frame and positioned, in ihe dire-ion 

of [ravel, ,ri tront of said tlrsi ponions of the belts for mov.ne 
tops ot plants into an upncht position in the region of said 
confluent path so that the plant lops ire engaacable bv the 
plant extracting members. 
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1.113.01! 

PLANT PULLER 

Joe Bilinle. and Michael Verh»«ghe, both of P.O. Box 273, 
CounJuid, Ontario, Canada 

Filed Oct. 20, 19T6. S«. No. 734,i»l 

Iql CL: A01D :.V0J 
EU d. 171-41 w 

1. A plan! puller for puiling growing plants from a bed 
comprising: 

(a) a frame mounted for travel over [he bed; 

(b) a conveyor mounted on the frame at an inclined position 
relative to the bed. including ai least one pair ol" juata-

powd !cop belu of resilient material, each having idler 

and drive wheels, the pair of belts being jointly disposed 

to have corresponding lower ends in close proiimuy to 

the ground to form an input terminus to the conveyor and 
having corresponding upper ends forming an upper termi 

nus, and means attached to ihe frame for holding [he 
adjacent iegments of the loop belts in substantially juxta 

posed relation between their respective wheels «i that 

each belt has a proximate surface adjacent to that of [he 

other belt from the lower terminus continuously to the 
upper terminus; 

(c) means earned by the frame for ccunter-routing each belt 
and their wheels and each bdt so that [he proiimats sur 

faces of the rwo adjacent belts iravel in ihe ume direction 
from the lower terminus to the upper terminus; 

(d) a collection receptacle, carried by said frame, and 

mounted below the upper ;erminua of the conveyor onto 
which the pulled plants fall; 

(c) I tract rigidly positioned a[ a predetermined distance 
above the bed; 

(0 means for advancing the frame over (he track and hence 
over ihc bed whereby the cooperative travel of the frame 

over the bed and of the conveyor belts causes the belts ai 
the lower terminus :o encompasa the upper portion of the 
sulk of a plant and ;o pull the plant out of the bed 
whereby the plant is conveyed by the conveyor up and 
along the conveyor to be discharged from the" upper ter 
minus thereof and to fall onto the collection recepiacle: 
and 

(g) means mourned in the frame for locating the lower termi-

aui of the conveyor at i specific predetermined dijunce 

from the bed for puiling larger plants above j predeter 
mined height by ihe plant puller, whereas smaller planu 
below the predetermined height are [aft in the bed. during 
the iravel of the plant puller over the bed. 
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© © No.880069 

@ ISSUED Sep. 7, 1971 

© CUSS 111-3 

C.R. CL 

© CANADIAN PATENT 

TRANSPLANTER 

Russell C. Groverand Phillip C. Grover, Lake wood, Ohio, U. S. A. 

FJ6.6 

APPLICATION Ho. 048, C99 

FILED Apr. 8, 1969 

PRIORITY DATE 

No. OF CLAIMS 9 
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4,114,766 

TREE CADDY 

a*rn»rd J. Decker, 341S E. Iiyingsion, Cutumhm, Ohio ■>32Z7, 

tnd Frederick J. Schmirt, 3184 Blur Ate, Canal Winchester 
Ohio 43110 

Filed Feb. 17, 1977, Str. No. T69.J8I 

Int. O.'- A01G 23/04 
U.5.C1. :i4— 3 9 Claims 

1. A machine for -jse in transplanting trees comprising: 

(1) means, including j frame having a plurality of upright 

members secured to said machine for lilting a tree, after 

the tree has been severed from the earth, !hc roau of the 

tree and the soil emDracing said rc-ois has been balled and 

encircled with a tensile constituent; 

(2) means of transporting said tree to jny selected site where 

a hole has been made for receipt of said tree; and 

(3) means of lowering :he tree so that the tree and balled 

rcou thereof are positioned correctly in said hole, 

wherein there is provided an undercarriage having i 

plurality of wheels by which the machine is supported; the 

frame consisting of a plurality of normally subsumially 

horizontal members secured :o and supported by said 

wheels; :hree upnzbt members secured to ihe honzontai 

member! and iiiendin? substantially vertically upwaris 

and substantially parallel wuh each other md wherein a 

pair of said aprigm members are laterally spaced apposite 

to each other and wherein the third Qpnghi member j 

displaced longitudinally forward of said pair of laterally 

spaced upnjht mecioen and u positioned laterally be 

tween said pair of upright members; 

hangers supported by the upper ends of ejeh of the up-
ngh: members; 

winches secured to each of the hangers: 

a plurality of tensile components capable of being secured 

to the tensile constituent of the balled roots and opera-

bly assembled with said winches so that the operation of 

each of the winches wUl increase or decrease the e:Tec. 

live length of the associated tensile component to raise 

laid tree while in an upright attitude, then to tilt, trans 
port, and lower sa:d tree. 



Plant Transporters 



33 

United States Patent 
Arnold ei aL 

US] 3,693,721 

[«] Sept 26, 1972 

134} APPARATUS AND TECHNIQUE FOR 

HARVESTLNG PLANTS ROOTED IN 

THE GROUND 

[7.2) Inventor*: lugene W. Arnold; Ead D. 

i*inltk, both of Longview, Wash. 

173] Assignee: Weytrhaeui*r Company, Tacoma, 

Wash. 

[22] Fikd: S*pt24, 1970 

[21] Appl. No.: 75JJ9 

[52J VS. CL 171/61,47/1 

(51 j lot. CL _ AOld 25/M 

[58] Field of Search. 171/61,62.21.32, 101, 103, 

171/104 

IS6] Reference Cited 

UNITED STATES PATENTS 

2,363,395 2/1945 Spiegl _ „. 171/62 

1.060,963 5/1913 Bocker 171/101 

2.902,997 9/1959 Hawtins el al 171/61 

2,333,358 5/1958 LusL_ 171/61 

Primary Ejcrr.iner—Anionio F. Guida 

Attorney—Chris tensen. Sanbcrn & Manhewt 

[57] ABSTRACT 

The apparatus includes means for severing the body of 

earth coniiguous la the roots of the plants from the 

surfounding ground; and means for relatively remov 

ing the plants from Ifie body of root-contiguous cant, 

including means far lifting tie plants in relation to the 
ground, and means for agitating the body of root-con 

tiguous earth when it is severed from the ground, io ai 

to loosen thr earth nnd reduce its cohesion wiih 

respect to the roots, before the plants arc lifted ta 

relation to the ground. The apparatus is thus able lo 

harvest the plants without undue damage to the roots. 

In adaition, damags to the stems is minimized through 

the use of a special elastomer-faced b«lt lift 

mechanism as part of the lift means; and a rapid har 

vesting rat- is mainlined through the use of a special 

apparatus and technique for collecting and discharg 

ing the plants from the lift mechanism in a con 

tainerized condiliou. 

18 Claims, 14 Drawing 



United States Patent 
Mayo et ;.il. 

in 3,743,024 

*S] July 3, 1973 

[54] PLANT HARVESTING MACHINE 

[75] Invemors: William Harold Maya, Cairo, Ga., 

Arthur Burnett Winters, Narbenh, 

Pa.; James Bradley Davis, Jr.. Cairo, 

Ga.; Harrison Edenfleld, Cairo, Ga.; 

Aubrey Cornelius Gainous, Cairo. 

Ga. 

[73] Assignee; Campbell Soup Company, Camden 

N.J. 

[22] 

[21] 

Filed: 

Appl. No. 

Mar. 19, 1971 

125,945 

[52] U.S. Cl 171/61 

[511 Inc. Cl AOId 19/12 

[58] Field of Search 161/61,62 

[56] References Cited 

UNITED STATES PATENTS 

2,355,053 10/1953 Kn=r el al 171/61 

1,057,133 1/1928 Siemann 171/61 

3.262.<O3 7/1966 Zijislra el al 171/61 

2,363.895 2/19-15 Spies' 171/61 
3.543,493 J/I967 Duda 171/61 
3.578,083 i/1971 Raa[h 171/62 

2.502,997 9/1 959 Hawkins el al 171/61 

Primary Etamintr— Antonio F. Guida 

Attorney—John W. Logan 

[57] ABSTRACT 

A harvesting machine for the automatic harvesting of 

seedling plants. The machine includes means for loos 
ening the soil adjacent the plant roots and for cutting 

the roots at a predetermined depth. Conveyors aligned 

with each row of plants and driven at a speed commen 

surate with the forward speed of the machine lift the 

plants from the loosened soil. Rotary beateis having re 

silient vanes engage the roots of the plants as they pass 

along the conveyors to remove any soil clinging to the 

roots. The machine includes means for advancing the 

plants directly into shipping cartons from the convey 

ers. 

23 Claims, 14 Drawing Figures 
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United States Patent 

Storms 

(ill 3,964,550 

[*S] June 22, 1976 

\ 

[5-1] TREE SEEDLING HARVESTER 

(7f j Inventor: James G. Storms, Oanleid, Wash. 

(73| Assignee: J. £. Love Campjny, Garfield, 

Wash. 

[11] F:ied: Sept. !o, 1974 

(21 ] Appl. No.: 506,292 

[52] U.S. Cl 171/61; [71/114 
[51] I""- Cl.' A01D 2S/00 

[53] Field of Search I 71/53, 61. 7 1, S3, 

171/99, 111,1 14, 115 

[56] References Cited 

UNITED STATES PATENTS 

2.907.393 tO/195? Hawfc.nJ 171/61 

3.093.721 9/1972 Amoldeta) 171/61 
3,713.014 7/1973 MajrO « ll 171/61 

Primary Examiner—Russell R. Kinsey 

Attorney, Agin'., or Fltm— Graybeal, Barnard, Uhiir & 

Hughes 

[57] ABSTRACT 

A mobile de\ice for harvesting tree seedlings includes 

means :or subsurface cutting :o separate and looser; 

from the surrour.cir.g ground :^e body of eartn adjoin 
ing the roots of ;ne. :rsi ieeclinas. The movement jr.a 

relative posit:un of the canh ieparanni meuns enables 

it :o efficifinUy sever the roots of ine :re; iisclinai 

from ;he surrounding ground ™hiie allowing Dm-, -a 

minimum amount of ;ar;h to adhere to the roots of 

the seedlings as they are removed. A plurality of 

paited gripper belts remove the loosened seedlings by 

lifting them upwardly and rearwardly relative to the 

ground, each pair of gripper bells having mate-female 

intercoupled gripping surfaces which minimize dam 

age to ihe stems of the seedlings. Disposed below the 

^ripper belts are 3 plurality oi" eicngited root bea:er 

means adapted to move in a iransverse oscillatory 

manner to agitate :he. roots and remove ;Me earth ad 

hering ;here:o without damaging the icedlings. \ 

drive linkage mechanism controls the movement of 

tr-.e root center means and balances the forces rssui:-

ing therefrom ;o substantially reduce vibration in the 

harvester. Finally, an improved sheave iiruc'.ure for 

the gnpper belt drive mechanism enables ■-■orn-out 

bearings to be readily replaced without replacing the 
entire sheave structure. 

IS Claims, 12 Drawing Figures 
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Storms 

[ii] 3,993,142 

[45j Nov. 23, 1976 

1541 TREE SEEDLING HARVESTER 

[75] Invenlor: James G. Storms, Gartield, Wash. 

[73] Assignee: J. E. Love Company, Garfield, 

Wasli. 

122] Filed: Aug. 8, 1975 

[21 ] Appl. No.: 603,1)42 

Related U.S. Application Data 

[62] Division of S«r. No 506.292. Sept. 16. 1474, Pat. 
No. 3,964.550. 

[52| U.S. Cl 171/101 

[51 ] Int. Cl.! AOID 33/0ti 

[581 Field o( Starch 171/61, 62. 101, 124, 

171/134 

[56] References Cited 

UNITED STATES PATENTS 

2.629,216 2/1953 Rueienik 171/134 X 

3.0 16.861 I 1/1971 Bettenouutl 171/101 

3,693,721 9/1972 Arnold ct ul 171/61 

Primary Examiner— Russell R. Kinaey 

Attorney, Agent, or Firm— Graybeal, Barnard it Uhlir 

[57] ABSTRACT 

A mobile device for harvesting tree seedlings includes 

means for subsurface cutting to separate and loosen 

from the surrounding ground the body of earth adjoin 

ing the roots of the tree seedlings. The movement and 

relative position of the earth separating means enables 

it to efficiently sever the roots of the tree seedlings 

from the surrounding ground while allowing only a 

minimum amount of earth to adhere to the roots of 

the seedlings as they are removed. A plurality of 

paired gripper belLs remove the loosened seedlings by 

lifting them upwardly and rearwardly relative to the 

ground, each pair of gripper belts having male-female 

intercoupled gripping surfaces which minimize dam 

age to the stems of the seedlings. Disposed below the 

gripper belts are a plurality of efongated root beater 

means adapted to move in a transverse oscillatory 

manner to agitate the roots and remove the earth ad 

hering thereto without damaging the seedlings. A 

drive linkage mechanism controls the movement of 

the root bemer means and balances the forces result 

ing therefrom to substantially reduce vibration in the . 

harvester. Finally, an improved sheave structure for 

the gripper belt drive mechanism enables worn-out 

bearings to be readily replaced without replacing the 

entire sheave structure. 

3 Claims, 12 Drawing Figures 
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Stewart 

mi 3,977,099 

[451 Aug. 31, 1976 

[54| NURSERY STOCKS DIGGING MACHINE 

[75] Inventor: John E. Stewart, Gresham. Oreg. 

[73] Assignee; Nurserj bnplements, Inc., G 

Oreg. 

[22] Filed; Dec, 16, ll)74 

(211 Appl. No : 532,{O5 

[52| US. 0 3712 H 

1511 Int. CI.' AOIG 23/04 

t58| Field o( Search 37/2 R; 144/2 N 

(56] References Cited 

UNITED STATES PATENTS 

2.SJ9.476 4/193 I Johnson J7/2 R X 

2,990.630 7/1961 Crjnf.«d 37/; R 

3.U45,36ii 7/iy&2 WMwomb 37/2 r 

3,078,602 Z/1463 Holopjincn 37/2 R 

3.163.944 I/I9o5 Whiccumb }7i2 R 
3.7 I J.23J 1/1973 Qmvet n jI 37/2 B 

3,739.323 6/1973 Bjrisll .. 37/2 R X 

Primary E.xaminer— Stephen C. Pdlegrinu 

Attorney, Agent, or Finn—Klarquisi, Sparkmnn. 

Campbell, Leigh, Hall & Whmston 

(57] ABSTRACT 

The digging machine according !o '.he present inven 
tion includes puirs of spherical blades w-hich are ro-

taied beneaih a plant for forming a rcoE ball and re 

moving the plant. By operation of a pair of parallelo 

gram linkages, the spherical blades arc rotated be 

neath the surface of the ground, and spherical blade 

covers are moved downwardly to encompass the 

upper part of a root ball for convenient removal 

:hereuf. 

II Claims, 7 Drawing Figures 
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4.Q95JS7 

TREE DIGGER 
Wendell E. Daniel. Topeka. Ku&, assignor to Inlennnonfll 
Hanesttr Company, Chicaija, 111. 

Continuation of Ser. No. 652.006, Jan. ;fi, 1976. ibindoned, 
which i5 i continuation a! Sit. No. 3I3J1S. Dec. 3, 1975. 

abandoned, which is a continuation of S«r. No. 94,390, Dec' 3, 
1971. abandoned. Thia Jpplicjtion Apr. 2S. 1977 Se'r No 

791,670 

Int. G.; A01B 13/00; A01G 23/CQ 
US. 0. 37-2 R 

1. A plant digging machine having forward and rearward 
ends comprising: 

a frame including an elevated portion and downward at 
tending supports; 

a pair of laterally spaced track assemblies connected lo said 
supports; 

a pair at" engines, each engine affiied 10 said frame and 

positioned abov- one of laid pair of track assemblies: 
an independent, variable speed dnve train extending be 

tween each engine and us underlying [raclt assembly; 
each dnve train including: 

hydrostatic transmission having a variable volume pump 
driven by the :ngine and a hydraulic motor dnven by 
the pump: 

a drive sprocket dnven by (he motor; 

i driven sprocket dnvmgly connecied [o ore of sjid track 
assemblies; and 

a driven Cham exiending between and dnvmgly connect 

ing laid drive and dnven sprockets: 

said suppora, iaid engines, said driven trains and said [rack 

assemblies defining in open space therebetween to permit 
the plants to be straddled [heresy as the machine is dnven 
forward; 

bell crank means rotatably supported on laid elevated por-
tion of Ihe frame; 

3 pair of lift arms pivotally connected lo iaid bell crank 

means and BStetuUng downward on each side of said open 
space; 

a blade connected to ihe lift jrms and positioned between 
said [rack assemblies and centrally of their length: 

brace mean! eiiending between said blade and frame; 
hydraulic ram mearj connected lo said beil crank means for 

vertically adjusting saia blade; and 

in operator's station including i seat located on iJid frame 

above said elevated portion and loward the rear of me 

machine :o permit ready observation of said blade and 
plants :□ be dug thereby within said open space. 
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4..091.751 

PLANTING MACHINE 

.Alfredo Felii Dri, and Jor^e Cisar Mi num. boih of Paso de ios 

Libre), Moniendto 393. Proi. Comeniej. Ark. 

Filed Mar. 15, 1977, Ser. No. 777,734 

Qaimj priority, application Argentina, Mar. 17, 1976, 26Z59& 

Int. Q.; A01C 11/00. 23/02 

U.S. a. Ill-; II Claims 

I. Automatic planting machine for planting in :ows, ima!l 

trees ami the like in[O the bottom of* furrow opened in the 

sail, iaid furrow may be opened by the jame machine, said 
machine comprising a chassis having u least i pair of sides, 2 

main wheel at each side of the chassis, independent Biles for 

OGh main u-hecl and rouiably supported by said chassis, each 

main wheel having a rim. it [east one through aperture in each 

rim. a planter having a planiing tube slidably mounted in each 

of said through apBRUnw and timed with the rotation or" the 
corresponding main wheel to projec: ta [he outside of sjid 

through opening and rim upon aid through opening facing the 

bottom of md furrow, =ach planiing :ube having an input end, 
and rnear.s capable of feeding plants, one ai i time, into the 

input end of each planting .ube to enable planting of said plant 

into :hc jotiom of said furrow upon said :hrough opening 
fanng :hc bottom of said furrow. 
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4.100,362 

4-ROW TRAC PLANTER 

Robert PT Mowfn, and Jacob D. diEtings, both of R.R. 4\, 

Jerwyrille, III. 62QS2 

Filed Mar. 21, 1977. S«r. No. 779.737 

Int. Q.: AOIC J/ftJ 

US, a. 111—52 3 Gsinu 

1. A :rac planter comprising j frame including journalled 

narrow front ind rear pairs of opposite side wheels, a prime 

mover mounted on iaid frame ind drivinaiy connected to at 

icast one pair of laid wheels, said frame defining i longitudinal 

center line, laid wheels being disposed in four vertical planes 

paralleling said center line and spaced equally apart trans 

versely of iaid frame, said wheels including narrow ouier 

peripheral portions adapted, due to the gross weight of said 

planter, to form narrow depressed track* in cultivated ground 

over which said planter travels, and seed piantinj? means sup 

ported from said frame and including narrow depending seed 

discharging means disposed immediately rearwardly of each of 

said wheeis, in the corresponding vertical plane, and operative 

to discharge seeds into the depressed ground tracks formed by 

said wheels, ;he outer peripheral portions of said wheels being 

generally V-shaped in cross-sectional shape with ihtir ape* 

poniom facing jenerally radially outwardly of the corre 

sponding axes of rotation of said wheels, each of said wheels 

having a rearwardly and upwardly opening and inclined gen 

erally V-ihaped standing crop divider operatively supported 

from said frame immediately ahead of :he lower forward quad 

rant of the corresponding wheel, said frame, other than said 

depending seed discharging mean) and said standing crop 

dividers being devoid of portions thereof projecting more than 

slightly below the a*es of rotation of said wheeis. the lower 

portions of said wheeis. heiow elevations :hereon spaced only 

slightly beiaw said ases of rotation thereof, being of uial 

thicknesses no greater than the width or" said outer peripheral 

portions, said wheels being supported from said frame with 

their lies of rotation spaced below said frame. 
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PLANT-SETTING MACHINE 

Htijo Sukai-i HakE, Iso-Vimma, Finlaad, isiigjior io Lancer. 

Teh mi OY. Iso-Vimma. Finland 

Filed Oct. 7, 1976. S.t. No. 730.637 

Claims priority, application Finland. Apr. 30, 1976, 761121 

tat, C1.J A01C 11/02 

U.S. Cl. 113—3 7 Gains 

1. A plant selling machine comprising a plowshare for the 

formation of a farrow, a feeding apparatus mourned behind 

laid plowshare for feeding and guiding plants into said furrow. 

means mounted behind said feeding apparatus for ccrnpr*ssirjg 

the soil on both sides of the furrow after [he plants have been 

;ei therein, and an operating device for holding said plants in 

an upright position m sata furrow jritil the ccmpre5Sinj is 

campiited. aid operating device ;ompns;n>; i firs; pair of 

UceraMy ipacid pulleys mounled on said machine acove and 

on apposite :.des of iaid i'urrow and surjsuntiaily above :hs 

^oint of ceposii of ia:d plants in uid furrow, a second pair or" 

spaced pulley? mounted on said machine spjeed from and 

panlle! to iaid :!rst pair m pulleys and adapted to be driven in 

the direction of movement of said plowshare, a pair of endless 

means interconnecting iiie ;orrc5pondinj pulleys of said 'wo 

pairs, and a plurality of fletible members attached ;o each of 

said endless means at relatively short intervals whereby said 

flexible members on -ach sucn endless means form a pair of 

walls on apposite sides of the deposited plants, movinz in a 

direction opposite to that of (he movement of said plowshare 

Whereby said walls laterally support said plants and maintain 

their position until said compressing meanj compacts the sides 

of the furrow :o fi\ the position of said plants. 
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4.111,135 

planting machine 

fiouirrl ChiflM Braun. Barticit, and Edward Ltunsrd Benoo, 
Grayilikt. both a( HI- lUisnon 10 Illinois Tool Works Inc-

Chicago, 111. 
Filed Jun. M, 1976. Sw. No. 700.270 

Int. Q.: A01C 11/CO, 5/02 

u.s.ci.111: , 
1 In i planting macnine, means lor moving said 

2ici2 the ground, a mechanism for inserting in elongated 

container wiih a plant growing therein in a vertical direction a 

substantial depth into the ground ind substantially aosent iny 

horizontal movement of :he container and plant relative to ihe 

ground while laid container and plant ire held by said mecha 

nism for inserting and she machine is moving along the ground, 

said mechanism comprising an elongated tubular plant holder 

formed 10 encircle and frictionally engage said elongated con 

tainer lo be inserted in the ground, rotatable members mounted 

in said machine for rotation about an H& substantially perpen 

dicular to the direction of movement of the machine, movable 
mean! carrying laid dOOgHBd tubular plant holder m a iub-
stantially venfcaJ orientation on said :otatable members, said 
rotatable members inserting said container fictionally heid 

therein into the ground in a iubstantially vertical direction and 
to a substantial depth responsive to the rotation of jaid rotat-

able members while the machine is moving along the ground, 

a ground dnve wheel rotating responsive to movement of said 

machine along the ground, driving means connected between 
said ground drive wheei and said rotatabie members for rotat 

ing jaid rotatable members responsive to rotation of said 
Eround drive wheel, ind said movable means normally carry-

uig said plan! holder on and with said rotatable members but 

permitting raoveracat of wid plant holder on and relative to 

said rotatable members in both direction! along a line longitu 

dinally of said machine and in the direction said machine 
moves along the ground when said plant holder engages the 
ground, said movable means being 3 resiliency biased roller 
carriage, said movable mean) preventing said rotatable means 

from moving said movable mean) relative to the ground along 

a line longitudinally of said machine while said routable mem 
bers are unerring said tubular plant holder with said container 

and plant therein into the ground m a substantially vertical 
direction and to i substantial depth ard while retracting said 

tubular plant holder out of the ground. 
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1.I1ZS57 

SPOT PLA.NTXR 

Edmund G. Srsdey, Lithia Springs. G*-. i*iigaor la Marten 

Manufacturing Company, Inc., Auburndalc, FU. 

Filed Oct. 21, 1976. Sir. No. 734,i47 

Int. Cl.: A01C 11/00 

VS. a. 111—3 5 Claims 

1. A spot planter comprising a frame movable forwardly 

over the ground behind a towing vehicle. a passenger compart 

ment supported by said frame and including means Ibr support 

ing a passenger rac-.ng opposite to the forward direction of 

movement of said frame, dibbie incjna mounted on iaid frame 

and movacle up ind down adjacent said paiicnger compan-

menf lo cut plancng pockcu along 3 path in :he ground, ieed-

ling ejecior means movable up and down wild ia:d dibbie 

meani for Lisertinc s«sdl:n55 into [he planting pockets, pacfcr.g 

means mounted en said frame and movable up and down be 

side and beiund said dibble means to close the plinting poc«!s. 

said packing means comprising a uhcel deluding in innuiar 

ground engaging surface wi:h one side pomen of the annular 

ground encaging surface being of larger diane'.er than ttjs 

Other side poraon Lhereofand wiih Ihe larger diamiiiir pomon 

of said wheel being posiuor.ed away from ihe pjlh of the 

planting pocketa and Ihe smaller diameter ponion of said 

wheel being positioned adjacent the pjih Dl" ihe planting pock-

eu, said whee! bemg roiatable aboul an a.ns inclined upwardly 

from the position of the wheel !owj_-d the planting pocieis and 

angled forwirdly from the position of the wheel toward the 

line of the pockets wiiercay when the wheel ;nga;cs the 

ground adjacent a placiing pocket ii tends lo iwee? the soil 

lowird the pianuig poctel and to preis the soil at a downw ard 

inclined angle toward the lower portion of Ihe pla^iina pecirt 
jubsuntiaily without reducing :he heighl of ihe soil adjacent 

the se=d!ina. 



4,116.137 

PLANTER FOR TREES, HERBS, SHRUBS AND SIMILAR 
PLANTS 

Henry WaistnoTen. ZOBO S. B«inbridge Or. Rd_ Btnioa Har 

bor. Mich. 49022 

Filed May IS, 1977, S<r. No. 900,409 

Int. C.: A01C ///CO 

U.S. D. Ul—2 

1 A planter for trees, shrubs, herns and similar planu com 

prising a chassis, wheel means supporting said chassis for 
movement over the ground in a selected direction of travel, i 

blade earned by said chassis and attending transversely to said 
direction of chassis travel, said biade being shutable relative to 

laid chassis along said direction of chassis travel between :ore 

and aft posldODJ, said fclluk be.ng ftlTthet shifublc relanve to 

laid chassis beiwe=a a lower jrouod engagmg pesMQn and an 
upper pcsition spaced from said ground, a conveyor earned By 
said chassis and including means for releaiably supporting a 

plurality of plants in i row Standing transvenwly to the direc 
tion of said chassis travel, menu for shining said blade from its 
uid upper and fore positions into its said lower and art posi 

tions !bt fanning a trough in laid ground transierscly relativ-
10 the dircciion of chassu travel, said conveyor having one ;:id 
located rcarwardly of and emending to adjacent Said blade m 
its lower and aft positions, means for rotating said conveyor to 
position said plant supporting means at said trough with the 
plants ̂ tending into the trough, said blade shifting means for 
shilling said blade from its lower and lft trough lornung posi 

tions into its upper and fore position and thereafter again into 
iu lower and all positions adjiccntly forwardly of Said trough 

l0 cover laid trough ind the pLanti where they extend therein 
md limulunwusly form mother trough paralleling md lo 

cated forwardly of laid first mentioned trough, and ineins :or 

rotating laid wheel meam to move said chassis forwardly to 

position said conveyor one end adjacent u:d other trough 

whereby laid conveyor may be rotated to position said plan! 

supporting sieatis at said ather trough with additional ciants 

being carr.ed thereby (.vending into said Other '-rough. 
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ABSTRACT [57] 

Apparatus for siting plants such n Ifee seedlings inlu (he 

ground including a planter frame having a from end irranged 

10 be jttached !O a tractor for freely pivotal movement in 3 

vertical plane by means including a luppon frame 2nd having 

a rear end supported on eartfi compiling means m from of 

which are supported on she planter frame, furrow-forming 

means and a plant-setting device, the planiei frame being jr-

ranged to follow ;he contour of the ground during its foiwjrd 

movement independendy of the support frame on which jn 

operator ii supported for manually feeding plants lu the planl-

setting device. 

11 Clainu, 8 Drawing Flgura 
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[57] ABSTRACT 

The improved planting machine oi ihe invention. 
which prepares a hole in ihe SDii for a pianE m be in 
serted therein, and thereupon places the plant in said 
hole and firms the soil about it. is characterized in thai 
the machine has a planting member so actuutcd itial 
during the act of planting the plant said member lem-

poraril) Stands still in relation to the soil whilst ihc 
planting machine as a whole advances at its normal 

rale. 

21 Claims. 4 Drawing Figures 
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[54j PLANTING CONTAINERS 

|75| Inventor: Juhn Walters, Whonnock. Canada 

[73] Assignee; Canadian Patents and Development 

Limited, Ottawa. Canada 

[221 Filed: Mar. 31. 1975 

[21 1 Appl. No.: 563,854 

130] Foreign Application Priority Oam 

Apr. S, 1974 (,'jnadii I9o4<;n 

[52] U.S. Cl 47/34.11; -17/34. LI; 

47/37; 47/58 
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|57| AilS'I'RACT 

This in\cntion relates to planting containers which fa 
cilitate the mechanized planting of seedlings tn largi; 
numbers. The containers comprise a aqtiure crosa-

SCCtiuned tubular portion \it\d an earth peiietriiiiiii: 

nose portion. For immediuii; rooi egress the contain 

ers have apertures which are offset to une side in 

order that they are blocked by :he wall of another sim 

ilar container when placed ountiguous therewith. The 
containers are adapted io be grouped into bundles 

which facilitate the nursery, transporting and planting 

operations. Hie containers may be formed of a biode 

gradable material or may comprise separating sections 

to allow unimpeded root development. 

13 Claims, 9 Drawing Figures 
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[54] SEEDLING TREE GROWING APPARATUS 

(761 inventors: Duncan G. Bergeron, Rt. 2, Box 

706, Beavenon. Ore;;. 97005; Ray 

E. Leach, Rt. 2, Box 20, Aurora, 

Oreg. 97002 

Dec. 10, 1973 
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[57] ABSTRACT 

Seedling uee growing apparatus for use particularly in 

growing seedling reforestation trees comprises in com 

bination a support tray and a plurality of lubes 

adapted to be supported vertically in the tray. The 

tubes are open at both ends and provided with in 

wardly extending longitudinal ribs which guide the 

roots of the seedling trees contained therein cut the 

open, lower end of the tubes for air pruning. 

4 Claims, 7 Drawing Figures 
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4.093,300 

VEGETATION CONTROL 

Robert Wa>Iand, Jr.; Frank 5. Dayij. and Morrij Guy 

Meikls, ill of Collie Suiioa. 7tz- assignors id Pbjioi 

Corporation, College Station, Tei. 

Contintmiion of S*r. No. 400,139, Sep. 24, I9"3, jhanJoned, 

which U a continuation of Ser. No, 2:5,109, F?b. 10. 1912, 

abandoned. Thil application Not. 1, 1976, Sit. No. 737,909 

Int.Cl.: AMG l/OO 

US. O. 47— U " Clfliras 

1. A melhod of vegc[a[:on control, comprising :he ileri of: 

generating in ekc-.romagnetic wave having a frequency in 

ihe range of from :C0 MHz to 3C0 GHi for emiiiion from 

an energy radiator; 

subjecting an area within which vegsution is to be ccn-

irolleii to the iieclromagjielic wave emission from ;h; 

energy radiator; and 

reflecting the wave einisston after it has passed through the 

irea back into the area of vesetatiOD control 10 achieve an 

energy density from approximately t SO Joules/cm' to 

approiimately 3C0 Joul=a/cm:!UiTicient (o ciuse the death 
or debilitation of the vegetation without raising the tem-

peraiure of the arta sumciently :o cause deaih or debilita 
tion solely by thernal ciTecu. 
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METHOD AND APPARATUS FOB USING ELECTRICAL 

CURRENT TO DESTROY WEEDS IN AND AROUND 

CHOP ROWS 

Willis G. Dykes, Viciaburj, Miss., liii^nor :q Ljscq, lac 

VIeksburs. Mb* 

FUed May 9, 1977, Stt. No. 795,087 

Int. a.^ AOIM 21/CO 

US. a. *7—IJ U Claims 

4. A machine for destroying weed] growing in and around 

crop rows without destruction ofcropi growing therein, com 

posing: 

(a) i vehicle adapted to travel in i given direction, 

(b) i source of high-volLage electricity mounted on and 

movable with said vehicle. 

(c) mean) for connecting said high-voltage source of elec 

tric ily :o ground, 

(d) 3 plurality of conductive spring members, 

(e| menu for mounting said conductive spring members sa 

that they are disposed in generally horizontal planes, and 

(0 means for providing a larger dwell time of conuci be. 

[ween laid spring members and relatively flexible weeds 

:han :he dweil Brae of contact between said spring moai-

berr and relatively stiff c:op planii, so thai *eedj con 

tacted by laid ipr.ng member! generally receive iuiTic:cnt 

iicctneal energy to result in destruction thereof while 

crop plant.! do no: receive sufficient electrical energy :o 

result in destruction thereof, said means comprising i first 

portion of each spring member having an end connecied 

to said mounting means and making i tint angle a with 

respeci to a line along said direction of travel of laid 

vehicle, and i second portion cf each spring member 

having a free end and making i second ingle S with 

respect to i line alcng said direction of travel of said 

vehicle, laid second angje £ being substantially greater 

than said angle a. and said connected end adapted to be 

disposed between rows of crops as said vehicle travels in 

said given direction; and wherein [he lengih of said Sint 

por.ion of each spnng member is significantly greater ;han 

the length of said second portion of each spring tcemoer; 

and wherein each spring member has a spring constant 

luch thai relatively stiff crop plants wflj deflect said spring 

member while relatively Double weeds will not de;'ec: 

aid spring member. 



109 

4.117,189 

apparatus for guiding row chop processing 

implements 
John C. Larson, Gtmcnts. Minn. ;62ZA 

Filed Jan. 21, 19~7, Scr. So. 761.373 

Int. Cl.; A01B WOO 

U.S. Cl. 17J-26 4 Claims 

2. In combination with laterally movable implements for 

moving over the ground to establish the location of crap rows 

in a neld and for processing crops in thane rows, apparatus for 

establishing j juiiie [rsnch :n pt;q:sc parallel rebcian lo such 

crop rows and fcr guiding ?aid row ;rOp processing impis-

ments using ;aid (renches, said .ipparaius mcludina: 

A. a plurjluy of verdcal guide hlock iuppon bars fixedly 

positioned with respect to each of said implement in 

spaced relation to each oiher in dirscucn transverse to the 

moving direction of the implement to ".nich they are 
fiiedly positioned; 

B. J plurality oi" vertical gu;dt blocks, each firmly mounted 

with rcspec! to a lower end of one of said suppor bars to 

nave position beneath the mrfjce of tne ground On which 

the implement to which it is mounted is supported and to 

he in a vertical plane in parallel rciatinn to ine direction of 
:ravel of that implement as it moves over the field; 

C. each >uch block including 2 relatively jhort wedge-
shaped leading ed;e portion and an ciongnted rlit piate-
like trailing ;or.ion; and 

D. wherein 5a id means for (Irmly mounting each guide block 
with respect to a tower end uf one of iaid support bars 
includes: 

(!) a guide block pivot plate pivotally mounted with re 
spect to a lower end portion of said support bar; 

O means for iitachtng said guide block :o said juide 
block pivoi piat:. said means including a guide block 

attachment plate integral with a lower end of wid pivot 
plate, a guide block pljic integral with an upper ed2e of 

«id guide block Jnd removable fastenmj means to 
connect said guide block piate and said guide block 
attachment plate; 

(I) resilient means for urging said pivot plate and said 
guide biock ;o ,-nov; foruardly in the diiecnon of .-no 
tion of said implement; and 

(■" stop means Titctl with respect :□ said support bar and 
said pivot plate for limning the forward motion of said 

rtiide block to position whereby said wedge-ihared 
leading edge portion of iaid block 15 in sub\iantially 

perpendicular relationship with rsspect ro ihe ground 
jn which the implement is supported. 



4.133.1-11 

APPARATUS AND METHOD FOR GROWING PLANTS 

GicHing W. Lee, So, 1 Peaiuran atonor, Kuala Lumpur 04-OS, 

Malaysia 

Filed Dec. 16, 1977, Ser. No. 3*1,366 

Int. a.' A01G 9/02. 31/02 

U.S. G. 47-79 17 Claims 

""™«-'1pg£j*~5*iB^£^-» 

1, A plani-growing device, comprising: 

an upwardly open receptacle, hjvtng a floor and an upstand 

ing outer peripheral wail; 

wall means separating the interior of the receptacle into 

three regions: a plani-growing region adapted [o coniain a 

body of paniculate, plant root-iuppon medium in which 

plants may be rcoicd. a water ccmpannient and i nutnent 

con lain er. 

laid wall Cleans providing a first interface with a first path of 

physical communication between :he plant-growing re 

gion and the water compartment and J second interface 

with a second path of physical communication beiw-tn 

the plant-growing region and the nutnent container; 

wall means dividing :he nutnent container into a first cham 

ber for :ontaimng a bulk suppiy of plant numen:s m con 

centrated focnh a second chamber for receiving a capillary 

medium in contact with said second p.ith. and a third path 

of physical communication between :he firs: and second 

chambers dislaily cf said third path, so that pla.it nutrients, 

to reach the plant-growing region :'r;m >a:d aulk supply. 

must :ravers; from said thira path lo said second paih, 

across said capillary medium, at least largely by capillary 

action; 

and basin means for Catching a limited quantity of water m 

the vicinity of said second path, and in communication 

;he;ewith. for providing at least some of the moisture 

necessary for retarding said capillary action. 

4.117,685 

METHOD AND MEANS FOR IRRIGATING SOIL -1ND 
GROWING PLANTS HAVING VARYING WATER 

REQUIREMENTS 

William Skaifc. Duhuque. lo-a, assignor lo Margaret R. Skaife. 
Dubuque. Inwa 

Filod Jul. 5, 1977, Sar. No. 913,793 

li". Cl.: A01G 27/00; E0;a 11,00 
U.S. Cl. 405-36 g Gaims 

I. A method of irrigating soil and growing plants having 
varying water r;quirements mcluaing the steps of. 

providing a growing medium having top and bottom iavers 

wilh the lop layer being soil and the boitom layer being a 
material having substantially greaier water holding and 

retention characteristics than said lop [aver of soil thereby 
iubstaniially restricting ihe transmission ar water irom 

laid boitom laver io urd lop layer by capillary action. 

:iisnlatin£ the bottom layer from soil to ihe sides and there-
below, and 

supplying water ;o :he bOt;om layer of growing medium lo 

maintain il substantially saiuraied whereby plant roots 

.■nay grow downwardly toward 2nd into said lowermost 

layer to trie tovel suitable for t.ieir water requirement! 
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4,087,938 

TREE WATERING DEVICE 

Junes Prtsion Knch. R:e. 3, Boi 26&-A, Yakima. Westi. 989OS 

Hied Mar. B, 1977. Ser. No. 779,898 

[at. Q.; A01G 29/00 

VS. a. 17—IS.S 6 Claims 

1. A ire: watering device comprising a watering tub of 

subiiantially annular fora adapted la rest on the ground at ;he 

bale of a ir=e in surrounding relationship to the tree trunk, said 

tub having a generally radial slot extending frcra Top to bottom 

thereof by means of which said tub may be placed around a 

tree trunk, adjustable water metering valve means on uid tub 

near ill botiom by means of which water can be delivered ai a 

controlled raie to selected tree tool areas, 5aid tub having 9 

bottcm wall ind an upwardly fteruig side will and a center 

upiunding sleeve rising from the botiom wall of the innular 

;ud. a pair of radili substaniiaily vemcal wails jaining ;he rub 

ude waii with laid center sleeve and defining :herswilh a 

generally radial slot, i concave lid resting an :he open top of 

said tub and having J center opening adapted ;o :1( over and 

surround said sleeve and a raaial slot Adapted to register wiih 

;he :uh radial slot, said tub being colored blaci: lo absorb heal 

and said lid and upstanding sleeve being white ind reflective. 

4,131,608 

LIQUID METERING DEVICE 

Edward MacLeod, 143 Park Dr. Apu 26. Boston. Mass. 02-15 

Filed Feb. 14, 1977, Ser. No. 76S.401 

Int. a.- A01G27/&) 

US. G. 127—IS s Cuinu 

1. A device for delivering a liquid such as water from i 
source to 3 site such as a potted plant, comprising 

(a) a valve adapted to be positioned it said site and respon. 
sive to the moisture level thereof, 

(b| said valve including 3 first membsr fanned of a material 

having a relatively high coefficient of expansion in the 

presence of moisture and I second member forced of j 

material that is essentially stable in the presence of mois 
ture. 

(c) said members being operauvely connected to one an 

other and defining a nipping joint therebetween suoject to 

the relative movement between said members according 

to ihe moisiure level at said site, and 

(d) an elongated flexible tube passing through said joint and 

adapted to be mended beisvesn said sue and said source. 

(e) said first member being an elongated tubular sleeve and 

said second member being an elongated core restrained at 

one end to One end of said sleeve and said other end being 

formed with a transverse opening adjacent the other :nd 

Of Said sleeve, said :ube passing through said opening. 
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21 Aor 76 

CLASS 97 

EARTH WORKING: AGRICULTURAL 

Section: M-l Revised: August 10, 1967 
J.S. Chiarelli 

EARTH PERFORATOR AND 'LAWN 

AERATOR 
5 SOIL ELEVATORS AND TR2AT3RS 

6 With Heat Treatment 
7 With Rotating E-saters, 

Cutters or Crushers 

7.5 ROW CROP THXHKSIS 
7.6 Electronically Operated Or 

Controlled 
6 HILXSRS, RIDGSRS AND PDHEOWSRS 

AND ROLLERS {INCLUDES 

LAWN ROLLERS) 
With Cultivator or 

Harrov 

Multiple '//heel Type 

9 PACKERS 

10 

11 
12 

13 
14 
15 
16 

17 
IS 

19 
20 

21 i 
i 

22 | 

t 

23 

25 
26 
27 

2S 

29 

30 

31 
32 

33 
34 

35 
36 

[Reversible 

Disc Type 
Plural Alternately Used 

'Direction of JSotion 
Reversing 

Turnover Type 

Semi Tractor Mounted 

Tractor bunted 

Motorized (i.e., self 

propelled) 
Hand Manipulated by Walking 

Attendant 

Shares or Discs on Moving 

Endless Chain 

With Cocbination Tool {e.g., 
disc end moldboard, 

rolling noldboard, 

etc.) 
Disc Type 

Sulky or Rider 

Side Tractor bunted 

Rear Tractor Jfounted 

With Power Lift 

Fluid Uperator 

Disc Gang (e.g. "one 

way disc") 

Multiple Gang 

Gang [e.g 

disc") 
Driven Gang 

[Multiple Gang 

'one way 

i 

Tandec 

Tandaa Pairs 

37 
38 

39 
40 

U 
42 

43 
44 

K 

47 

49 

50 

51 

52 

53 

54 
55 
56 

57 

59 
60 

61 
62 

64 
65 
66 

67 
63 

69 
70 

70.1 

70.? 

PLOWS 

Tractor Koi 

Semi Tractor Mounted 

Tractor Dra^o 

iple Plows or Gangs 

Individually Mounted 

With Power Lift(a) 

With Power Lift 

Fluid Operator 

Lifts Per Sa 

Rear Furrow Whaals and Wheel 
>iounts Per Se 

Sulky or Rider Type 

Interconnected Stesrsble Front 

and Rear Wheels 

Cultivating, >iilch and Trash 

Handling Attachments 

Coulters and Coulter teunts 

Per Ss 

oiling Typs 

Cleanars for Shares, Discs and 

Coulters 

CULTIVATORS AND HARROWS 

Hand Manipulated by Walking 

Attendant 

Propulled by Attendant 

Variable Fraae Width 
Horizontal Transverse Axis 

Rotary Tool 

'Horizontal Trajisversa Axis 
Rotary Tool 

With One or More Other Type 
Tools 

Rotating Rod (t.g. rodweeders) 
With Circuaferentially Spaced 

Rods or Cutter Bars 

With Teeth or Tises 

Retractable, Pivoted or 

Sprung 

Power Driven Tool 

Tractor Power 

-iule Tools in Tandea 

Helical Auger Type Tool 
Transverse Axis Orbital Tyue 

Sadless Chain Type With 

Transverse Axes 

Vertical Axis Rotary Tools 

(Toothed Haz*x"ows 
Longitudinal Axis Rotary Tools 
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Amended: 10 Ear 72 

Class 97 (Cor.t'dJ 

AiiD KAHHGiS 

-m _ 

e; 

ULTIYATQSS AiiD 

[Laterally Reciprocating 

Tools 
Ent«rmitt«nt Reciprocation 

For Ecy Crops 

tractor Mounted 

Ccnbined Forward And Hear 

tf-ounted 

Eaar Ousted 

fetraddla Row Typa 
Kith Subsurface Weeding 

Tools 

Slith Subsoil Lcossning 
Tools 

ng Tooth (e.g. Covers) 
JToothsd Drag Harrc^s 

(Except Rotary) 

With Clearing Or Clearing 
Devices 

eeled Or Sulky (Includes 

Harrow Sulkies per se) 
Reversible Tseth, 

Adjustable Tooth Angle 
And Adjustable Depth 

Flexible Sat, Or Linls And 
Chain, Or Brag Ear 

Harrows 

d "Frame Type 
With Power Lift 
Hith Suspended And/Or 

Towed Tool Frase Or 

Ear 

PCKEH X&FLEHSIPr LIFTS F5H S3 

TOOLS A?JD GOHNECTIOHS 
Overload Release (e.g., 

Sprir^_ Biased 

Connections) 

l 

: 

I 

oiiirg Rotary 
[Uisc Structure, Connsctions 

And Specific Attach-

nents 

Plow Betted Type 
j 
Joints And Shares 

Serins Gt Resilient 
i ' Toothed 

i£RA3E BL38SHTS AND ATTACH-
MSHTS 

hesis And Runners 

j ponders 

95 

95.5 
96 

97 
93 
99 

1C0 
101 

102 

103 

105 
106 

107 
103 

109 
no 

111 
112 

113 
114 

115 
116 

117 
117.1 
117.2 

118 
119 

121 

121.1 

121.2 

121.3 
121,4 
122 

HASD HSLD TOOLS (E.O., GARDEH 
TOOLS) 

Picks 

Cp-nbinsd Or Convertible 

|?ivotal Or Adjustable Head 
Pivitol Or Adjustable Head 
[porks Or Shovels 
Bladed Hoes And feeders 

[Rakes 
Fr:rk3 Or Shovels 

iFulcruaed 

{Apertured 
picsd Or Harpooned 

ocoop Tvp^ 

iladed Hoes And Welders 

Horizontal 
fToothed 

Rakaa 

[Broca Type La-^n Rake3 

With Cleaner Attachment 
Handles And Connsctiona 

with Auxiliary Handle 
IB-Tops Par So 

HITCHES AHD RELATED DEVICES 
Drawbars (Rolling Or Drag) 

ldlng And/Or Articulated 
Vertically Load Supporting 

[Draft Compensating And 
Control (e,g*, Three 
Point Hitches) 

Linkages And Stabilizers 
Coupling Ksans 

Laterally And/Or Vertically 
I Adjustable 
Couplings And Clevises 

faith Overload Release 

Remote Release iWi 
FOLDIHG AH rJT FRAME 

SWIVEIXISG Vb 

FOR TRAHSFORTIKG 

D/Ofi 
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CLASS 3? 

LAi'D SURFACE MATERIAL PUSHING 

Section: M-9 

1 

2 

2.5 
3 
4 

6 

7 
8 

9 
10 

11 

12 

13 
15 
16 

17 
13 

19 
20 

21 

22 

23 
2k 

25 
26 

27 
28 

29 

30 
31 
32 

33 

34 
35 
36 

37 

33 

39 

UO 

43 

44 

Revised: 31 Aug 1967 
G.G. Phillips 

MATERIAL LOOSENERS 
Stumpers, Grubbers And Root Cutters 

Surfacing Trox. Roofs, Dec*3 And Floors 

Vibrators Or Vibration Assisted 
Flails Ar.d Rolling Cutters 
Rakes, Rippers And Scarifiers 
Combinsd With Pusher Blade 
With Separate Pusher Blade 

Reciprocating Impact 

jPik and Cutter3 
MATERIAL PUSHERS (E.G. 

jConbined Machines (S, 
DOZER OR GRADER) 

Blade and Roller or Transport) 
Cl (E P* 

— - - — -- —i--- r — —i- j w ^J w -m — p ^"" ™"» h ̂  -i — - -w s-m ^m ̂ ^ 

lAutooatic Tool Positioning Control (E.g., Pendulua', Electronic, 
Light Bsaa) 

Sui Aquatic 

Rir-Jc Ice and Ski Slope Resurfacing and Conditioning 
Conveyor and Conbination Blades 

h 
Manual 

Dasaars and Pit Plows (E.g.. 

Convertible Blade (E.g., V-To-Diagcaal) 
For Drainage and Irrigation 

Front Mounted (a.g,, 
Y-Blad_e 

(With Wings 

Transverse Blade 

Center Pivot Mount 

Two Point >iount 

For Automotive Vehicle Or Fara Tractor 

|With '^ings 

Side Mounted £Wijig«Type) 
Underslung Elade (E.g., Grader) 
l<rng v/heel-Base Levellers 

Wheel Or Runner Adjustable For Depth Control 
Laterally Tilting Wheel Or 
With Wings 
Adjustable In got, 

IWith Ring Mount 
Horizontal and Vertical Planes 

Hultiple Blade Or Drag-Type 
Rear .Mounted Blada 

Blade Or Drag Typ^ 

Adjustable Wheel Or Runner 
Slewents 

Mounted Sprung Or 

Cutting S 

Extensions And Gates 
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23 Jul 60 CLASS kl 

PLANT HUSBANDRY 

Section: M-7 

1'uivr.c,"'!.ni'TP nnTtit'sc 

5 

7 
8 

9 
10 

11 

12 

lu 
15 
16 

17 
13 

19 
2C 

21 

Revised: 29 Feb. 1968. 
F,J, Lalande 

«ad Gsrsiinators 

A^5iK:;r at;.;os?h£R5 conditioning 

PUNT TEEATMSNtS 

Mulching 

V.eed Destroying 

Eoot Fecdi.ig (e.g. Fertilising 
or Watering) 

Plant Receptacles 

Injection 

! iTree 5ur~ery 

frotecti:;g akd/cr supporting 
I JTrc.-.k qt St«a Guards 
?Iunt Covers 
With Transparent Walla 

?.ECZ?TACLI5 

ed Tapes Ar.d/0r Packages 
l 

-See 

[Transplanting 
MISCSLUS30US 
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CLASS 56 

HARVESTERS 

Section: m-1 Revised: May 13, 1963. 
Q*Q, Phillips 

1 iTFUHSPORTIHG 

2 HITCHES (DRAFT C?JLY) 
3 DETACHABLE AND INTERCHANGEABLE HEADERS (E.G., FOR CCM3IX2) 
t CHOP COHBITI0WER3 (E.G., CRUSHING TO PRCWD7E DRTISG) 
5 Rolls Per Se 
6 HASTESTERS - SPECIAL 

7 .Subaquatie 

'Cotton 

Tobacco 

Tree Sap (Includes Buckets and Spouts Per Se) 
! 'Collecting Syatesa 
Edibles Plant (Cabbage, Celery, Asparagus, Brus3el Sprouts) 
.Fruits - Vine (Tonatoes, Cucumbers, Grapes) 
Fruits - Tree And Eush 

Fnsumatic - Suction And Blowing 

Vibrating 

Hand Cr Hand Operated - Single Fruit 

'Collecting Chutes-

■Corn And CaTve-
jWith Corn Ear Stripping 
I With Snapping Rolls 

! With Husking 
; With Husking 
With Cor^inuting 

9 
10 

11 

12 

13 
14 
15 
16 

17 

19 
20 

21 
22 

23 
24 
25 ' ■ Attachments For Other Grain Handling Machines 

26 Plant Pulling (e.g., Flax, Weeds) 
27 | With Clamping 
28 ; .Coacting Rolls 

29 iCoacting 3elts Or Conveyors 
30 Ss'ed Cr Leaf Stripping (e.g. Rice, Hops, Peas, Leaves Froa 

Sprouts. Note: Plant is not cut.) 
31 Rotating Fingered Reel, Beater Or Brush 

32 : Suction Recovery Of Fallen Seed 
33 'HARVESTERS - GENERAL 

}L Speed Controlled By Fesd Rate 

35 Cutting 
37 i ;Lawn Edge Trinners 

3# ' Rotary Cutters 
39 . ttcdge Trimmer 

40 • tI [Vertical Axis 
41 I'1 ' Disc Type (Single And Multiple) 
L2 Toothed Edge 

43 i ' Radial 31ada(s) (Includes Flails) 
LI With Coacting Cutter Bar (Stationary Cr Counter Rotating) 
1,5 Tractor Crawn Cr f^ourrted 

/*6 With Recovery - Forage Harvester 
i.7 . Multiple Blade 

J*S Garden Cr La*n 

49 
50 

51 

With Rider Facility 
Multiole Blade 

Multiple 
52 ! | Powers 

53 : '^ith Second Function Att3eh?ient (e.g., Srireader; except 
S 3lover) 
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5k 

II 
57 

59 
60 

61 
62 

63 

65 
66 

67 

69 
70 

71 

72 

73 
7k 

76 

77 
79 
79 
SO 

2 

63 
fi 
5 

$6 

87 

90 

91 
02 

93 

95 
96 

97 

98 
99 
100 

101 

102 

103 
10 k 

105 

Tlaila) 

CLASS 56 (ContM,} 

HARVESTERS - GENERAL 
Cutting 

Rotary Cutters 
Vertical Axis 

Radial Blade(s) (Includes 
Cardan Or Lawn Type 

Grass Catcher 

Adjustable For Height Control 
Handlsa 

Guards, Cccbs And Miscellaneous Attachments 
i IBlades Per 3a (Ko Kaehine Structure Shewn) 
Ho'riaontal Longitudinal Asia 
Horisontal Transverse Axis 
(Rolling Cutter 

F,lail Or Beater 
Recovery (e.g., Forage Harvesters) 

Real Typ« (Includes Rider Type Lawn Mowers] 
Ganged 
Hand Mowers 
With Second Function Attaeha«nt 
Motor Powered 

Electric V-Otor 
Cutter Bars And Blades (includes Sole Plates) 
Adjustable Height Control 
With Grass Catcher 

'Pivoted Shearing Cuttern 
Single Pivoted Blade Or Pair 

'Endless Chain or Belt Type Cutters 

;Rigid Blade Draw Cutters 
Reciprocating Cutters 

Vith Plant Handling Before And During Cutting 
Reela And Sweeps (Includes Drives And Adjustments} 

With Ases Of Rotation Inclined To Horiaontal 
With Fingers Or Tines 
Slat And Endlesa Chain 

Reciprocating 

Blower Or Suction 

Plant Guides And Pickups 
Swath Boards And Dividers 

Vith Plant Handling After Cuttlns 
, With Binding 

| Fracw Construction Arrangement 
Tilting And Height Control 

Dri-
1 ■ >fetor Operated 

'Bundle Forming (Includes Packers, Gavels, Binders And Ejactcra) 
With Tying 
Straw Band 

Butter Boards And Headers 
Swelled Grain Savera 

Bundle Carriers 

Shocfcir-s Or Stocking 

With Windrowing 
I iSwather ?ran» Construction 

Header Mounts (Particularly For Tractor >bunted Slather) 

1 : Center 
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Amended: 5 May 70 

CLASS 56 

106 
107 
103 

109 

110 

111 

112 

113 
114 

114.5 
115 
116 
117 

US 

119 
120 

121 

122 

123 
124 

125 
126 
12? 

128 

129 
130 

131 
132 

133 
134 

135 
136 

137 
138 

139 
140 

141 
142 

143 
144 
145 
146 

147 
148 
149 

149.5 
150 

QSNERAL HARVESTERS -

Cutting 

'Reciprocating Cutters 

rith Plant Handling After Cutting 

With Windroving 

jWith Particular Swath Cr Stubble Arrangement 

Attachments ?or Mowers 
;With Seed Saver (e.g., Clover) 

Side Delivery Apron Or Table With Rake or Sweep 

Swath Hollers (Note: Accessory Only ~ No Cutting} 
With Bunching (e.g. With Carrier Cr Rake) 

With Loading 

To Thresher 

Fraine Construction And Arrangement (Includes Attachments 
Ladders, Dust Covers, Etc.) 

Grain Unloading Augers, Baggers and Tanks 

Side Hill Harvester (Includes Header J-bunts For Sazas) 
Header M-cunts (Includes Fosition And 2alan.ce Controls) 

Drives (?o-vrer) 
Conveyors 

Auger Type 

With Feeder 

JFeeders 
To Conrainutor or Waferer (e.g., Foraga Cutter And Blower) 
Hedge Trirsner 

Reciprocating Transverse Cutter Ear 

jGanged 

iPlural Counter-Reciprocating Coacting 
Lawn Mower Type 

Hand Operated 

Ifa t o rTbv/'srea 
[With Brush Or Rael 

Side Extending (Cantilevered} 
Embankment Cutting (Includes Railroad) 
Rear Tractor Mounted 

[With Castor Vneel(s) 
Side Tractor Mounted 

Ground Wheel Porered 
jCutter Bar Mounting And Control 

i With Glaring And KniTe Drive 
Front Vaunted Cutter Ear 

Knife Drives 

;Cam Type 

Pitman, Pitcan Connections And Knife Haads 
Knife And Sickle Ear Assembly 
Knife Bars And Sections 

jSickle Ears, Ledger Plates And Guards 

i pressure Plates 

?cups 

Swath Lifters. Aerators And Turners 

'.■j'ith Binding (Static or Dynamic Pickup) 
Elevating Loader (e.g., Conveyor) 

Pic 
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Amended: 5 JSay 70 

CLASS 56 (Cont'd.) 

151 
152 

153 
154 
155 
156 

157 
153 

159 

160 
161 
163 

164 
165 
166 

167 
168 

169 
170 

171 
172 

173 
174 
175 
176 

HARVESTERS - GENERAL 
Pickups 

Elevating Loader (e.g., Conveyor) 
Combined With Receptacle (e.g., Forage Vehicle) 
Dumping Receptacle (e.g., Stacking Or Bunchinc) 

Reversed Flow With Rake " 
(Rotating Fingered Reel Pickup 
Reciprocating Conveyor Cr Rakes 
Sweep Rake To Conveyor 

Rotating Fingered Reel Pickup 
l iRetracting Fingers 
Rotating Fingered Reel Or Brush (Includes Hand Propelled Grass 
„ „ And Leaf Pickups And Turf Groomers) 
To Comainutor And/Or Blower 
Retracting Fingers 

Endless Conveyor With Fingers Or Bars 

Rakes (Includes Swath Turners And Tedders) 
Hand Propelled Lawn Typa 
Rotating Wheel 

Horizontal Axi3 At Angle To, 

Reversible Franes, Axe 

Wheels, Tinea And Tine 
Rotating Reel Cr Brush 
Side Delivery 
Tedders 

Coed Type With Dumping 
Sweep "Cr Buck Type* 
Teeth And Tooth Points 

iMISCSLLANSCUS HAND TOOLS 

. Cr Parallel to, Direction Of Travel 
Relatively Changeable In Horizontal 

^lane, And Wheel Positions Relatively 
Changeable ~ ' ** 
.Mounts 
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Amended: 31 Jan 77 CLASS 111 

FLA&CTG 

Section: M-9 Revised: c Oct; 69 
"3.K. Jeun 

3 
4 

7 
S 

9 
10 

11 

12 

13 
14 

15 
16 

16.1 

17 
13 

19 
20 

21 

22 

23 
24 
2p 

26 

27 
23 

23.5 
29 
30 

31 
32 

34 

35 
36 

37 
33 

39 
40 

41 
42 

43 
4-'-

PLANTS 
With ReicovS.! From Previous Growing Location 

- Hailing Or Wrapping 
=1 

With Gas", Liquid Cr Solid Material Dispensing 
With Sow Covering Or Hidge Forming 

Dibbler 

PLANT PARTS 

Potato Planners 

With Hotary Type Dispenser 

[With Conveyor Type Dispenser 
[With Potato Grasping Or Picking 

[With Potato Cutting 

With Potato Cutting 

Dibbling Type 

Seed Tapes Or Packages 

Combined With Earth Working Implement 
[Earth Pulverising Type 

With Gas, Liquid Or Solid Material Dispensing 

With Drill Forming 

[Adjustable Drill Depth 
With Seed Covering Or P^idge Forming 

[With. Growing Medium Compacting 

! i?re-=s P.ollers Cr Wheels 
Drag Chains, 3ars Cr Flares 

Furrow Closers 

pise Type 

iDiscs Per Se 

iDisc Cleaners 

Hoe Or Shoe Type -
IKoes Or Shoes" Per Se 

With Seed Covering Or Hidge Forming 
Dibbling Type 

[Manually Operated 

Pneumatic Dispensing And Distribution (Mot Suction Pick1, 
With Rotary Type Seed Dispenser 

IWith Traps Or Pockets 

With Conveyor Type Seed Dispenser 

With Valve Cr Gate Controlled Seed Dispenser 

Seed Hoppers 

[With Discharge Operating Cr Regulating Mechanise 
Seed Tubas 

"Ad;Gs-ac*le" 

up) 

r-- Go.C 6.. 

'• C-AS LI'UID OR SOLID "-TZ-I -L (~C° iGRlCULTU^ SL FURPGSSS 
46 LAI® MiHKERS (FOR AC-RICuLTURAL PUHFCSSS OIvLz) 



Section: M-3 

LATH AND 

CLEANING 

And Guiding 
(e,s., Saw Bars) 

MACHINES 

SHINGLE .MACHINES 

AMD LUBRICATING DEVICES 
INTEGRAL WITH SAWS 

Band Saws 

Chain Saws 

MACHINES WITH DIVERSE TYPE SAW 
BLADES 

CHAIN SAWS 

Vehicle Mounted 

Chain Supporting 

Devices 

Handles 

BAND SAWS 

With Work Handling 
[Reciprocating Carriage 
With Band Tensioning 

With Multiple Bands 

Swinging or Tilting Fra^e 

Pulley Wheels Per Se 

TUBULAR SAWS 

CIRCULAR SAWS 

Ice Scoring (e.g., Ice Cube 
Forming) ' 

Vehicle Mounted 

lice Sawing ?4achine 

With Horizontal Saw 31ade 

(e.g., Tree Felling) 
Blade Adjustable To Vertical 

Position 

Portable 

Body Worn 

Hand Held Type 

Powered 

With 'Work Handling 
For Round Bar And Tube Stock 

Roller Feed 

Chain Feed 

With Multiple Saw Blades 

With Common Axis 

Adjustable (e.g., Laterally-
Shiftable Saw Blades) 

Bench Or Table Saws 

With Gauging Means 
With Fositionally Adjustable 

Blade Or Arbour 
Travelling Saw 

|On Radial Ana 

IFivoced Cr Swir.zir.g Frar.s 

RECIPROCATING SAWS 

Hand Held Type 

Powered (e.g., Saber Saw) 

45 
46 

47 
43 

49 

50 

51 
52 

53 
54 

55 
56 

57 

53 

59 
60 

61 
62 

63 
64 
65 
66 

67 
63 

69 
70 

71 

72 

73 
74 
75 
76 

77 

78 

79 
SO 
SI 

32 

33 
34 
35 

RECIPROCATING SAWS 

iHand Held Type 
! i U-Frame Type 

Collapsible Frame 

Buck Saws 

3ow Saws 

Jig, Scroll Or Fret Saws 
(e.g. Coping Saw) 

Hack Saws 

Extensible 

Handles And Handle-31ade 
Attaching Means 

Spindle Type 

With Work Handling 

With Multiple Saw Blades 
Jig, Scroll Cr Fret Saws 
Hack Saws 

Special Tree Felling Type 
{Includes Post And Pile 

Cutting) 
With Return Mechanism 

Frame Supported Manually 
I Operated Drag Saws 
WORK HANDLING 

ilog Turners 
Carriages 

Feed Mechanisms 

Offsetting Mechanises 

Set Works 

With End Dogs 

Fluid Operated 
Dogs 

) iFluid Operated 
CUTTING ELEMENTS AND HOLDERS 

THEREFOR 

Teeth Per Se 

MDetachable Cr Insertable 
plains 

Jaw Hands 
ircular Saw Blades 

ACCESSORIES 

Kerf Cleaners And Spreaders 
(e.g. Air Blowers) 

Saw Bucks {e.g. Saw Horses) 
Miter Boxes 

(Adjustable 
Safety Devices (e.g. Saw 

Guards) 
Fcr Circular Saws 

Fcr Chain Saws 
For Hand Saws 

LSaw Guides (Fcr Keeping Saw ( pin 
Blade In Kerf} 



123 

Class 143 (Cont'd) 

37 
38 

39 
90 

ACCESSORIES 

Saw Guides (For Keeping Saw Blade In Kerf 

For Circular S 
For Chain Saws 

For Band Saws 

;<aSCELLANE0U3 
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GLASS 

WO0SWQRKI2KJ 

Section: K-3 Revised: 22 Feb 72 

Lalande F. 

1 

2 

3 
4 

6 

7 

3 

9 
10 

11 

12 

13 

14 

15 
16 

17 
13 

19 

20 

21 

22 

23 
24 

2p 
26 

27 
23 

29 
30 

31 
32 

33 
34 
35 

36 

37 

33 

39 

U. 

k.2 

[MATCH MAXI2IG 
[With Packaging Or Box Filling 
Waxed Cord Or Paper Beard 

With Card Or Splint Cutting 
[With Framing And Dipping 

Pith Framing 
Splint Fraaing Or Carrying 

BASK REMOVING 

Methods 
Cosbinad 

[With Dsliabing Means 
Dmas Or Easins 

[With Continuous Discharge 
Of Slab3 Or Logs 

Fluid Jets 

|?iTotted Or Rotating 
Impact T^pa 
Hollow Rotor Or Ring Typa 

Chain Or Cable Paaler 

Cutter Positioned By Fluid 
Means 

Cutter Or ?res3sr Positioned 

By Fluid Means 

Weighted Or Counter-weighted 

Cutter Or Praaser 

Spring-Biased Cutter Or 
Presser 

Implements 

TRSS HAHTSSTUIO 

Ghipping 

Qtalliag Or Trunk Subdividing 
i'ith Delicbing 

With Bunching 

Pivotted 

Single Cutting Blade 

bi 

Sin 

paliai 
TralXiag Cutter-Head 

ICutter Positioned By Fluid 

HIO.'CTURIMG OS IliCISIKG 

R2M0VIHC KNOTS OR OTHE?. 
I IRHEGUUTITIES OR FILLIHC-

i i UP HQLH3 

i b-ia^hods 
i With Patch Cutting 

SHAPING 0?. DIVIDING 

! >'ith Asssiabling Or Securing 

44 

47 

48 

49 
50 

51 
52 

53 
54 
55 

56 
57 

53 
59 
60 

61 
62 

63 
64 
65 
66 

67 
63 

69 

70 

71 
72 

73 
74 

75 
76 

77 
7S 

79 
£0 

a 

£3 

SHAPING OR DIVIDIHG 

With Asssnbli.ig Or Securing 
[Shoe Lasts 
ith Surfaca Bending 

(With Heat Application 
With Separate Mechanical 

Fastening 

Log Cutting Or Lumber Sawing 

faith Chip Production 
Sharing Or Chip Production 
pending Or Straightening 
Bith Turning Or Boring Stop 
Plural Cutting Operations 

Slaultansous Production Of 
Chipa And Luab-er 

Pin Pointing 

Disks (e.g. Corks) 

Paddles Or Oars 
Hinge Soat Cutting 

KaUi-Operation Or Multi 
purpose Machines (e.g. 
Universal ^chines) 

?jor Specific Articlas 
Shingles 
Kandlea Or Tcola 
Bobbins Or Sxcols 

Pir.3, Plugs," Or Wedges 
Clothsa Pins 

Blind Or Sa3h Cutting 
(Containers, Tra73, Or Parts 
1 Thereof 
With A Single tforkine Spindle 

(e.n. Convertibla) 
Planing And y_atching 
Planing And ' 

Sawing 

B BoriojL 
Matching (i.e. Tongua-and* 

Groove Cutting) 
Sad 

Pith Presaer Ears Qr Rolls 
Splitting 
[With Feeding Means 
Riving 

|SpUni3 Or Sticks (e.g. Katch 
Splints] 

Toothpicks 
iErcglsicra Or Fibers 
[Sawdust Or Powder 
(Shavings Or Chips 
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CLASS 144 (eont'd) 

£6 

37 
S 

SHAPING CTi DIVIDING 

gs Or Chips 

S3 

£ark Cutters 

?.otsry Disc 

A , With Air As3i3ted Dischsrga 

S9 j byliudricai Or Conical 
90 ! ! j With Air Assisted Discharge 
91 iBandin^ Or Straightening 

92 'filth Drying ;4sar-3 

93 i?r230Q3 Or Rollers 

94 : I JTorsars 
95 
96 . 

97 ! puSer Cutter 
93 j iCbain Cuttas 

99 
1G0 

101 

102 

103 

104 

105 
106 
107 

109 

no 

111 

112 

113 

fKLaniaa Or \t 
(e.g. Graining) 

Cutter (e.g. Di3£ 

Typm) 
Cylindrical 

j Plural 
ter Cutting 

rn Controlled 

?crta 

[C-rooTing 
Plural Cutter-Keada 

U6 
3.1$! [Plural Cuttar-Hc-^d 
11 

117 |S07TZ:;i^G OR H-vHIiEC'Ji.N'G 

IIS PLTJCOD OR VEHS3H PRESSES 

119 With Haating Or Giua Sotting 

120 

121 

122 

123 

124 

125 

126 
It 7 J^U: u 

lagftfOSS GUIDES 

129 H 

0?. P8SSSSR MECHAHIS5SS 

s&r Ear Or Chip Ere 

landless Bait Or Chain 
Sssd Hell 
i [■./aigrit.^d Cr Spris^-5i^ 

U 4 1 U 
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Class 144 (Cons 'd. ) 

126 

209 VESEE3 LATHES 
210 Convertible 

211 [Inclined KniTea 

;Knivea And Knife 

iFresser Bars And 
;Stay Logs 
'Strip Cutting Attachments 

CUTTERS 

Blocks 

Rolls 

219 
220 

221 

230 

222 

223 

7.35 

239 

224 

225 

226 
227 

223 

229 

231 
232 

233 
234 

235 

236 

237 
240 

241 

212 

213 

214 
215 , 
216 [MITE! 
217 

iCUT7E?.S 

! .Rotary 
Miscellaneous 

End Thrust 
Frusta Ccnicsl 
Cylindrical 

Spiral Bit 
Slotted Bit Seat 

Saw 

Double 
Internediate Cutter 

Single 

Side Cutter 

tfabbla 
Distorted 

jPolygonal 
T-Slot Bit Clamp 
Plans Bit Seat 
Convex Bit Seat 

Concave Bit Seat 
Radial Ams 
Plane Bit Seat 
Slotted Bit Seat 

Disk 

Multiple Clashing Disks 

Tangential Bit 

Pivoted Bit 

Shank Bit 
Eccentric Segsental Bit 
Side Attached Bit 

Edge Cutting 

Multiple 

Pattern 

Gang 

;Solid 
i IBita 

?SED AHD PRESSES KSCHAHISMS 

242 

243 

244 

245 

246 

247 
24* 

Miscellaneous 
Presser "Bars And Chip 

Ereaker3 

Sectional 
Sl^nk feeders 

Stalls 
Feed 
[Miscellaneous 
3pring Pressed 

j Weighted 

249 
250 

251 
252 

253 

254 
255 
256 

2 57 
25S 

259 
260 
261 
262 

263 
264 
265 
266 

267 
263 

269 
270 

271 

279 

2 SI 
282 

FEED AHD PRESSS3 MECHANISMS 

Rolla 

Sectional 

CUTTER GUARDS 
COTTER HOODS AND DUST CONVEYORS 
WORK GUIDES 

.Bending And Drying 

Bending Rollers 
Presses 

JEnd Compressors 
Keep Gaging 
Earner 

Fixed 

Collapsible 

End Thrust 

Radial Arm And Roller 
Strap And Windlass 
Strap And Lever 
Strap And Screw 
Strap 

Pivotal 

Coiling 

284 

285 

286 

23S 

309 

APPLYING AND PRESSING 

A-TARATUS 
TENSER PRESSES 
Roller 

Molding 

CORK AND BUNG PRESSES 

WORK BliNCHfiS AND TOOL CHK5TS 

COWBINKD 
WORK BENCHES 

iAdiustable Stock Best 
WORK HOLDING STANDS IN COMBINATION 
PROCESSES 
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CLASS 212 

MATERIAL OH ARTICLE HANDLING: 

CRANE HOISTS AMD DRAGLINES 

.-.j v 
'-9 

1 
2 

5 
6 
7 

o 

9 

12 

13 
14 

15 
16 

17 

-9 

20 

id Lead Scattering 
Cr Distributing 

ARTICULATED CH SPSCIALLt SHAPED 

KOISTISG POINT ON WHEELED 
, ! CAHRIER 

i 'Bridge 
} '; Gantry Type 
I i 'with Jib 

1 'Jib 
[Rotating or Swinging Mast Cr 

!|; Jib 
■Jixad Overhead Track Cr Rail 

i 'Folding Cr Pcrtabla 
Litter Carriers 
Iicklins Cablevay 

:. fTautline Cableway 
■Elements 

! r.'->.2eled Czrrier And/Or Hoi3t 
Rotatir.2 Hoist Cr Load 

Contacting Device 

Plural Lift Points And 
Compensating Bsvice3 

Hoist And Carrier Locks 

Cabiswsy 
: Cable ""ay 

23 E0IS71KG POIKT FIXED CM JIB CH 
11 BOOM 

24 | Jib Or Bo=^ Pivoted In Vertical 

25 (Horizontally Swinging Jib Or 

Level Luffing Cranes 
27 j Tower Crar.ss 
29, Ey.ter.sible Jib Cr Bocra 

29 Unitary Structure Cn Turn* 

I ■ table 
30 } With Dragline 

31 ! With Hraglir.3 
32 ■ ! Rotating Kast 
33 ! 'Collins Pivot Cr Luffing 

\ i '; Linkage 

.Pivoted J-!over.ent Produced By 

Fluid Operated Fiston 

And Cylinder 
.Pivoted Kov«a«Bt Produced By 

Gears Ar.d/Cr Screw3 

Revised: !<arch 1,196? 
Mr» Phillips 

U2 

43 
44 

45 
46 

[HOISTIMO FOIJiT FIXED ON JI3 C?. BOOM 

36 ! |Horisontally Swinging Jib Or Been 
37 

33 

39 
40 

41 

Rotating Mas* 

Elc-.ents 

Turntables and Rotating Devices 
Boon Or I-'ast Construction 

Safety Devices and Load 
Indicators 

With Slacklina Cahlsway 
With Lead Lifting Rasp 
ST r"Trees and 

With Airborne Lifting Devico Gr 
Lift Assistant (e.g. 
Balloor-3, Kites, Etc./ 

47 MISCELLANEOUS 
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Ar.er.ded: 24 Jan 77 

Secticn: 

CUSS 241 

(BAIfl TC2ATK3HT A?3 SCLI3 KWSS 
C052-miu Tio a oa Di 

Established 

1 

9 
10 
11 

12 

13 
14 

13 

19 
20 

21 
22 

23 
24 

2I 
26 
27 
2S 

2Q 

30 

31 
32 

33 
34 

M 
37 
33 
39 

AT *1 

SOLID MATERIAL 

4 
42 

43 
44 
45 
6 

47 
43 
49 
50 

51 
52 

p 

!?c-,ri-3rii!t or C-usting Or Treating With 
[Liquid IVcEtEont 
In'-.-;Cwicide or Fingicids 
IWitit Conveying Kssns 

g or Cleaning 

OH DlSUItSGEATIOH 

With A' 

Hccpsr With Dischares I-'eans 

I'wit'n Vibrating or Oscillating ] 
Fluid Cn—•ViV.n-r Typo 

Se-.Zs of 
aw Crushsro 

With JOulti-jl 
Hoth Cc-o-p^rating Surfsces P.cciprocat-G 

Link sad Z-zcz-iZrtz T>-p2 Actiatcr 
Serial ?ivo-i-%;d Links or Liai: With I-cTs 
jrisans Actuating Pivot of Sarial Links 

Eler.^nts 

Grushsrs 

Ty 

3 C-t 61 

yp 

:.*ith Feed or Discharge Dovicss 

Wtfch Gyratory Ksnber Scaling Ks 
IJJ *'n V.T1-; -5 V",-- it* i'\ «tl ̂ n^ 'if*^" 

f.c'ith Relsasa ^satta 
tZccantric Drivi Sloeya Witbln C-^^ratcrj Mssbos* 

"ith Eccentric Shaft Gyratorr Drivo 
Socentrio Gyratory Slears Balcrw GTxstory Ksab«r 
iVitl; Cpp«y Quids or Supoortr for Gyratory Kssabs? 

■7" JSj^ 

anA/ft* n * ' -1 ■" = ■"■ t* <i I'-r- "V-, -«-i J *^n 

li 
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53 

5c 

57 
53 

59 
60 
61 
62 

63 
64 

65 
66 

6? 
65 

69 
70 

71 
72 

73 
ih 

75 
76 

77 
73 

79 
£0 

31 
82 

S3 
Si, 

35 
36 

37 

83 

89 
90 

91 
92 

93 
94 

95 
96 

poara VJ3 

[Hollar Hills 
1 With Ntm~H©tary Surface Moving Mear.c 
"cn=?.ctary Surface Adjustable or Yieldaola 

Co-aperatir.g Non-Smooth Surface Characteristics 

j : Rolls and CoKeaves 
: |HEi3a«r Mills and Beaters 
■ I Fluid Applied to Material 

With Plural Comminuting Zones 

Gas Swept Cocasinuting Zone 

; | With Far. 

; With Temperature Modification of Material 
; | With Separation or Classification of Material Sxtericr 

i to Convninuting 2cne 

i I Cosmlnuting Surface Provided with Openings for Discharge 
Provided with Special Comminuting Surfaces or Character-

' 1 m i 
; i istics 

' Adjustable nir.ged or Dumping Type Screen or Support 

j ■ Series Material Flow Through Plural Comminuting Zonsa 
: With Feed and/or Discharge Mechanise or Control 

i J With Moving Co-operatir.g Surface or Member 
' ; Axial and/or Radial Flow of Material 

j Gircuaferantial or Tangential Flow of Material 
! P.otor Structure 

Wi djusting With Striking Meabsr 
j Striking Maaibsr Pivoted to Rotor 

I Striking Members or Banawrs 
j -With Attached Wear ■■■e.T.bers 
IScaisp Mills 
I Plural Stamps 
i Ele=en^3 

'Ball and Rod Kills 
] Fluid Applied tc Material 

i Gas Swept ConaainutiRg Zor.a 

With Reetfculation of Gas to Conminuting Zone 
! V/ith Temperature Modification of Material 
j With Separation or Classification of Material Sxtarior 
! to Comminuting Zone 
i Discharge from Cosuainuting Zone through Cylindrical Screen 

i or Grating 
i Discharge from Comminuting Zone through Screen or Crating 

rotating Partition or End Vail 
i Parallel Material Fiov through Plural Comminuting Zcr.es 

j Series Material Flow through Plural Gonninuting Zcn^s 
With ?°e<i and/or Discharge 
With Independent Means Moving Material or Grinding Sadies 
Compound Movement Receptacle 

cl ea 

Grinding 3cdi9s 

(Cent.) 
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Ar.er.ded; 5 Jun* 70 

Class 2U {ContM. 

97 
98 

99 
100 
101 

102 

103 
104 

105 
106 

107 
103 

109 
110 

111 

112 

113 
114 
115 
116 

117 
118 

119 
120 

121 

122 

122.1 

123 
124 

125 
126 

127 

123 

129 
1.30 

131 
132 

133 
134 

135 
136 
137 

133 

139 
140 

141 

142 

SOLID MATERIAL COMMINUTION OR DISOTEGRATIOH 
iDparatus 

Sail Roller Mills 
Screen Classification 
Air Classification' 

With Internal 
With Internal 

Multiple Race 
Vertical Race 

Edge Runner Mills 
Multiple Runners 
With Rotating Ring Or Pan 
Axes Of Runners stationary 

Rotating Ring Or Pan 

Disc Mills 

With Feed And/Or Discharge Mechanism Or Control 
Rotary Screw Cr Hopper Supply 

Two Co-operating Surfaces Rotating 
Co-axial 

With Tieldably Mounted Disc 
Adjustable Hotary Kenber 
Vertical Axis 

Rotary Shaft Supported Above Rotary Corainutinz Ke=be-
Slements 

Grinding Plates Or Stonas 
Cona And Shell Mills 

With Feed And/Or Discharge Mechanism Cr Control 
With Moving Co-operating Surface 

I Vertical Axis 

[Xnifa Action Coiraiinutors 
jWith Screening 

Pointed Comminuting Instruments 
Stationary Comaimrting Surface Cr Material Bed 
Centrifugal Projection Of Material j 

Material 

Mills 
?crcing Means Conveyor 

uAttrition 
Processes 

With Solidifying, Consolidating Or Shaping 
Laminated Or Fibrous Mineral Material 
Cereal And Other Seeds And Seed Farts 

Operation To Detach 
Alii Of Fluid Of 

r Loosen Adhering Hull Portion 
To, Or Heating Or Cooling Of Whole Seed 

Material 
Action, Etc. 

With 

With Application 

With Separation Cr Classification 
iith Application Of Fluid Or Lubricant 
To Aid Dispersion Cr Prevent Chenical 
With Additional Heating Or Cooling 
Gas Cr Vapor 

To Classify Or Separate Material 
Liquids Added To Classify Cr Secarste Material 

pith Heating Cr Cooling Of Material 
[With Classification Cr Serration C£ Material 



United Stztss Taisr.t Office Classification 
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July 1972 

Z1AS3 37, EXCAVATING 
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CLASS 57, EXCAVATING 
July 1972 

117.S 

UBR 

USA 

119 

120 

IZI 

122 

123 

124 

125 

I26R 
12SA 

126M 

126AB 

126AE 

127 

123 

129 

130 

131 

132 

133 

134 

133 

136 

137 

Ij8 

l<tlR 

1J1T 

142R 

l*2A 

132 

183R 
1S2A 

131 

1SS 

136 

137 

133 

139 

!90 

131R 

191A 

13ZR 

13L\ 

193 

194 

195 

DIG. 1 

DIG. 2 

DCG. 3 

DIG. -V 

SCRAPER CONVERTIBLE TO CR :a.2i:,c3 WITH 
5CCGP, 5IGVEL CR ".HE LIJE 

SCCCPS 

. . Scoops poshed forward!/ of wehide :o 

fill bcwl 

. Shellfish 

. Fork or rake 

. . Wheeled 

. Sieddsd 

. . Sncw 

. Wheeled 

. . Cable operated 

. . Four 4ieei 

. . . . The earth containing ccraar^ent 
ls disposed betMsen front and rear 

p 

.... With coscticn between apron and 

bcwl 

.... With coaction ber-een spron snd 

ejector 

.... With significant bcwl structur? 

or ranipuiation 

.... Witft si^nificjat apren str^cfjrs 

or .Tsriipulsticn 

.... Ejector structure per se =nd/or 

^Liipulaticn hereof 

... Plural'scccp 

. . . Rear gace 

. . Two whesl 

... Hand cpersted 

... Cast57"--hael ar shoe 

. . . Vehicle actuated 

... Rear gate 

... Lever and l=tch 

. Cable operated 

. . Valved 

. Har.dled 

. . Pivot ar.d Utdi 

... Reversible 

. . . Budcec eeeeh details per =5 

. . Teeth 

.... Resilient ccnnection, or rssilienc 

element in connection betwgen COOth 

ar.d bucket 

orrca filler 

OUNCE-PEEL BUCKETS 
CUMSHELL KJOETS 

. . ButAct provided with reisascbie catch 

hooks to support budget and loud 

. Ccnroon pivot 

. . Crcssed lever 

. Hcacsd pivots 

. Uak ejected 
BOCMff DIGGER 

. Endlass conveyer 

DIGGER 

. Endless conveyer 

. . . ?fcn-bucket r/pe endless digger 

:>DLE PUK6 

SaKMUA-CUtRUCE MSEL GUAHDS 

DIGESTS 

Excavators with automatic controls 

3jc!<et cleaners 

Coroi.ied icplesfiitts 

Scoops with front aprons 

Sc^ps with frcnt aprons Lt vAidi the 
perfoi^i i loading fcnccim 

Grava dg-sri 

Hvdrauiic T.ocors 

Dredging o£ L^ 

Fluid pressure actuated ic^ops 
Fluid pressurs actuated bulldozer 
Fluid pressure actuated scrapers 

Scoop or scraper attachaanca 

Lard levelsrs, scrapers, bcwl, et;. 

Semi- =ut;natic land'Uvelir.g scrapers, 
scoops, etc. 

Self-loading vehicles of front end leader type 

Side cut«rs for trenching nachin«s 
Trenching machine dri\~ details 

Vibration nans for excavating cool 

Visual lies and indicacor^ for excavating tool 

AUEOraaciC leveling excavators 
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47-1 

C1.A5S J7, PU.NT iHSBASTR 
July LU72 

1 

1.1 

1.2 

1.3 

1,4 
■ -I1 

L.42 

1.43 
1 _J^ 

1.5 

1.7 

-i 

S 

s.s 

6 

7 

a 
9 

10 

11 

12 

14 

15 

16 

17 

18 
13 

22 

Zj 

;s 
26 

Z7 

za 

29 

30 

31 

34 

35 

36 

HISCELUfffiCUS 
MiSffiECM CJLTUnE 

WiTER CULTURE 
hLECT^XLlTUKi; 

alcae cultjke 

EGLUWlTION 
t£axikg s3parxted eakih 
C?OP HffiMtNG 

FLAJffi OJUIVWING 
FLA.NT SUBFAO: OJiSTACT 

fOSIiIC;.' ?L^T R£LATIVE in D 
PRCST PREVE.VTt.\G 

CEL£?.r 3LVEHLNG 

LAIRING 
sjaftinc 

ib££ skgejqt 

■ :ulc-:i:;c 

. Bv.cJ:;:ts (Bid 

. Icois 

Sl^D TES1ERS 
. Roll 

. Bonchos 

IV21; CC'.iiKS 

AND 3C?r.I'-3 

. Cover? 

. . Ccen top 

. . r^oc 

CS.\-V!^.TAL B^S 

FLWT RF£EPTACLE5 

.U . Tiered plants 

.13 . MiUinle 

ciracab 

PLV.T KR:i\TC»3 A' 

DIG. I 

JlCzSIS 

ycJr.vds of plane br^cdir^ and ir.cl^iinj 
chrc.-osons; eultiplication 

Treatment of cue flotsra for ors.~sn;il 
purposes 

Propagation of plan; by cuttings 
Fc:-:;;:rsra zr.d methods :f .ipplic^cicn 
Use 0: toraoees :o t^j-j!^;:.; plant srovch 
?lnt gro^h rcsylaticn by control of light 
the r^on 

Synthetic r=5;rts en^iloj-ed for horticiUE«r«3 
purposes 

Treatrer.t of plants 2nd sesds «ith 
radio-active energy 

Physical and cherrjeai ivc^zi^r-.t oc s*eii for 
planting 

Physical and cher.ical craumnt 0« 
agricultural ?oiis 

T>^ applicatScn of protocti-.t z^iir.zs co 

Sonic or ultrasonic trea:«;n: 
Systesiic trea^cn: 



134 

1372 

CUSS Jo, ilARVESTTitS 

W.I 

id.: 

10.3 

10. i 

L0.5 

10.6 

10.7 

ID.3 

10.9 

L2.3 

12.9 

13.1 

13.4 

14.1 

14.: 

14.3 

:■».■; 

11.5 

; 

. Cutter L-nJ detachable ccnvever 

. . Rake 

. . . Vertical axis 

. Cutter and detachable j--hc-

ilota;ing cutting r—*' 
'■t\Rt\1i 

. With ^o 

dri'/e 

HlHi -cncmon-.'sspor.sive ijpcrati.cn 
. Sclcase or slip of drive in rtJSDcn^ 

to overload 

. Setractigu of cutter-uu: m response 
to cb=fraction 

With randomly-operative control of rnocor 
le.j., for starting ar stepping rraton 
WlQl plural iourcss jt pci.er 

. For disparate f'jic: Lens 

With select.ve control of drive wans 
. 3>- vah-e for controlling fluid-
pressure rrotor 

. By .Te.ws for ■.■aryi.T.g soeed-ratio of 
drive . 

. Sy Tfeans for reversing irii 
. ii- brake .'Jid d 

(e.g., clutch) 

. 3y controlling plural drive trains 

. . Including ciutch-isseirfo lagtjs 

. 3;.' .Teans ^or regulat'Tff c^utn^ss o" 
belt 

. By clu 

. . Ccnne^Iin^ irotor to cutter or trt 
whtjels 

tluid-pressura or stored-energ-/ 

for recondition ing gutter or 

far using hear or e\hai:s; 

Kith lews for lubricating Jrive tram 
With drive "rain for Irnuaruns cairrccund 
TOve:rent :o flmjer-IiJa elsneiits 
. SotaLin^ md orbir^n^ elerr^ntj 

crive :rain 

including c-4t-.ei- /ieidably ,rcunted on i;s 
driva Tfins 

Incli:din5 driven air-bLcifer uiit 

. For drawing vcgetjcion to ^ijr\rescer 

. . .o 5;xt:cn r.Ood 

. . . 'Kith beater at suction head 

. For diiclurgin^ crap iron har:;cer 
. . 3y blc*/cr jii aitter-driving shaft 
including plural operating units and 
drive 

. . For diiparjta cuttinj Jr^'^ioiis 

... In scries 

With j 

couple uius 

. . With jproscd-^ati. 

. Gatherer :j\'.z ind 

. . .•ior;:;nt:3l- utis- reel ?Jthcrer 

. Cutter init and conveyer uut 
. tfith Ehiesher or Crap-acpaiawr j::l 

tficluding Tocoi'iied uctiicU' causLny 
;nu\sit jf rijr.'isisr 

1S.6 

15. 7 

15.3 

15.9 

16.1 

16.2 

16.3 

16. J 

27.5 

29 

30 

■I 

32 

33 

34 

35 
16 

37 

sa 

3'J 

■ij 

n 

4; 

43 

44 

45 

■!6 

47 

-18 

55 

34 

55 

So 

57 

Sri 

10 

. . Rich Jriie trjia ;□ riar.-»itt-.- potored 
by jround-sng^gin^ wheels 

. . With hitch pemutting mvc.Te:it gf 
hari-ciCLT rt-lacive ta wshid-j 

. . . With drive t'rmn rvitor tor 
re-|iosi ciciLtn.^ harvester 

.... Cutter assuaiilMye re-po=Lt:cne-i 

. . . With flexible drive train ;;; 
re-pes ition.-jiie har-'oscsr 

. , , Bv Ticana cor stsei'lilj] riarvostev 

. . . 3y 'ncan> for Jdjuatlns fiaA'istar 
Lantrally 

. . . 3> hitji tor separating harvester 
fran vehicle 

. . . S>- resiliviit or uiivcral-action hitc1 

.... For "flaattng" harvester 

. . . liitJi r'oi- pivoting harvoste:' about 
hil i 

an ;rs; 

pg rvestsr 

. Having driven means 6ar handling or 
treating crop 

. . For iepara:ing cno ratensl frwn another 

. . OeHver-.ng to rscepcat-le or hopper 
. Hswing motor on ^rcuid-5ii:porr?d' bir.-ier 
. . With diapensor of fluent mtaiial 
. . Ustor used for plural devices or 

t'unctiens 

. . ,Ajid cuttar adjit;;^iie relative w strounJ 

. . . 3y adjuitin^ ground i.heel or skid 
relative to carrier 

. . And elerent juiiing vegetation « cuttei-

. . Aflil juard 

. . .VnU rotatable blade en motor shaft 

. . .And drive Eralft to reciprocaeini or 
oacillatina cutcs1-

TOSJCCO 

. tinod cvop-pickqi 
pi'.-ot 

. Longtcuiinally-eKtenillng itis 

. ft'ith latciiihils lever mzns for 
L 

. Flail or i.hi(j 

. Pneinacic 

directed 

Pickers 

. [niiividuaUy directed 

. . Endless boL: 

i ly operateiJ 

osctltaclns 
. . Suindie 

. . .' Selr curr-.ed 
^n-track juide 

y carrier 

Flexible spindle 

Rec tp rocat injj 
C^n-track fiuiils 

. Drun 

ii I \j ¥. 

break-i^ 

. Reel jarher 
Toppers *Uh 

Kith Ji;(paii 
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CLASS 56 HARVESTaSS 
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Cctiber 1971 

CLASS jii, HARVESTERS 
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G«<iher 1972 

CLASS 56 , 

546 

3SC 

35: 

Jjj 

33-1 

3s 3 
33o 

35n 

36 5 

.X I 

jr.'.' 

3*0 

ri 

37: 

375 

37^ 
377 

573 

37? 

330 

3SL 

jj: 

HI 

Tv. 1 

. . Cnwrattwnc disd 

. . . ;iLc!i roval)U" ioi 

.... StJtLonary '-'■*■ 

. . . Stsctaiutj raie 

. . Scar Jeilv«rv 

csetli 

.... Scitionat) rii;.- "tech 

. . . I'.ith -i;v.ir>U- ieudec 

.... 5tit i entity r.ifcs ccet 

. . . Sttiti<3iiit>v rafce teeth 

. . Kith bi^.jj1l; feswr 

. . . '-ttij :■.:.;■" c,:;.-.-tici ■ . -.;:!■. :-l.e hi'j 

S90 

3D-

j9? 
4CU 

4ro.oi 

—on .M4 

.Ml. "is 

-IJD. Go 

MO. 09 

■ifiO.H 

-iiv.l: 

400 . I j 

■TOO. 14 

-too. '.5 

400.16 

J'TO. 17 

400.1 i 
4'jJ. 19 

■loo.: 

40: 

40J 

■104 

405 

■1136 

407 

4u:i 

■mo 

UG 

■II! 

n; 

416 

417 

1L3 

:: 
til 

J--

4J3 

JZ4 

433 

jh) 

ill 

■142 

■ 11 

i-i: 

p 

. 'iitr. Lilting .rc 

. . Zv2i'. aporuco 

rcitttc vs 

Rake cetfth ^nJ ;a 

; yp 

larhtnei, coAverCible ojid ictachnencs 

. hith :ucter. acrawr .-r siirL'-Jir 

. . Di rectei opposi:eL%. w rake 

. . A»:ipl-; iir^iltjiieoui \y widi rake 

. Kith ilsantr 

. . luch ^roLcid suyport 

. . Ivith JctuatLng 1 tnk.igc 

. With juari or [Material recsivor 

.. (li jryl Lny type 

i:n jrounii ai-puoi't 
. '.u:n ^'aunii iupjiort 

. . .Sk:i :r nsuiur :>"pe 

h'ith plural sec= ji ;incj 

. Ail.ius:aiile or aiijionaihle 
Atiiiii ;ir, le , caliling tl' :Ae Joi.n 

. BiawJ plvocstl tiejd nr tines 

Tbiej or ::'2th 

.AucarutiC FccJ 

. . Vcr" :cal Q09itioii 

... V;:c;nticic iliuck-atlneiy criu 

-Ssciliaciu^ shdaf-dcLiver/ rawshur 
. . Slie^;" cumeJ enil for end 

... Autocutic shock-Jslivcri' ;rip 

.... '.>aciUating shen'-Jcliwry oumbor 

. , VuccfUCu: sliock-delivciv crip 

... i'.wr.uuins iliuiii Jullveiy 

. . ALtenacing siwat ielEvery 

. Shc:u :-.imc.i e^d t'or ami 

. . -ur;->j.t;c shock-Jcli«rv :rLp 

. I'oii.jtJlc tiliiflj ihoc'v 

. . .VuCi.'" 1 tit: shock*Jcliv<tty :ri2 

... '..:hor 

. . =?oi jcopiiuj during il'.oJ-" iloliverv 

. . 1?t;Jii.Ji\!!v opunuig :",irff?r 

. Sii-j^;. :j;:ied and cor e»U 

\c.Lcjc^_ postmen 

. Scut**, uettical zxLi 

With CO.TT.CS^O 

Props 

Cord kr.cccer 

. . Kootting 

. fiifssure ti 

. . 'Jp-t: ,".^Ln 

... Pacing 
central 

. -iiu 1 L1 ii-.1 muiuu '. " r l ■ 
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nicest :.-._ 

ZU3S :i>, SttRVESTERS 
56-: 
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Ul-l 
January 1573 

CUSS 111, PUNTING 

ai Classification 

5 

6 

7 

7.1 

7 .-

3 

9 

10 

11 

12 

13 

15 

16 

17 

13 

19 

20 
21 

23 

23 

IX 

25 

If, 

27 

28 

29 

30 

31 

32 

33 

34 

37 
38 

39 

10 

11 

42 

43 
44 

45 

16 

17 

48 

49 
SO 

31 

52 

53 
34 

55 

•6 

57 

S3 

59 

60 

61 

62 

63 

54 

65 

. Drilling aachijws 
. Msnually-Operatsd i.TDle:r.ents 

liquid cr q.'s 
. filing ~achir.es 

. Hand ranipuiated 

. . LT^lerer.; carried supply 

. . . BOtk cpera;:d valva 

. . . Non-gravity fluid feed 
D?-ILL^G AND 3aCAECi.5T[NC 

. Sin and auxiliary i:am Mchir.es 

with scat'erer 

. . Main and auxiliary frane 

. Main and auxiliary Erana aachines 

;pjt-l:ng 

. Hill-planting rachines 

. . Ciecfc correcting 

. . . With lutcraatic rsjJlator 

. . Frs-xe 3nd plancing-oleoent 

artgnamfiut 

. . . With tractive-belt feed drive 

. . . Cecticn^l ^ai^ frame 

.... Break joint 

. . . Hai.-i -r.d auxiliary :7ai7» 

.... Soiary-marker cperacor 

.... rfapcer-carrying auxiliary 

. . Depositing sad rarkir.g nedianisins 
. . . Fcwder O&ikiTig 
. . . CTivir.g narking 

.... Revolving 

. . . Driven Barker 

.... Plunging 
riill covenng 

. . Marking 

. . . Interchangeably operable 

. . . ?ri.-aarily axis-driven 

.... Entsmittently controlled 

..... C~ecx "V»ire *r—pp^^ 

Beth feeder and valve 
With wire-ac-uated valve 

.... With '.wire-actuated valve 

. . . Endless-belt tripped 

. . . Line-wire driven 

.... Rsel carried 

.... Check-wire tripped 

.... Both feeder and valve 

.... Trip-fork ^chanisris 

.... guides 

.... Wirs-end-ar.choring devices 

. . . Manually cperated 

. Frame and plmti.-.g-element irrsngewflnt 

. . Sectional mln fra.T£ 

.... With auxiliary EraBe 

. . . . 3rsak ^oir.t 

. . . E-cter-sible 

, . . . V-shaped 

. . Main and auxiliary frar.e 

. . . Plurality o£ auxiliaries 

.... Cnitarily controlled 

. . . Floating ai^xiliar;-' 

.... fiscer carryiflS 

Single row 

Tccl-bar r/?e 

63 

0 

1 

73 
7i 

75 
76 

77 

73 

79 

30 

81 

32 

35 

34 

35 

36 

37 

38 

39 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

iIG. 1 

tfith lift and -jr.g 

.. With crank-axle lift 

. With adjustable planter elements 

. Sijid 

.. Single row 

... Manually iceratsd iapositing 

sechanisn 

... Multiple depositing 

... Revolving hopper 

... Vibrat^.g hecper 

... Vjirating delivery -iuts 

... aotatir.g gispraaer 

Aaie ^C'jr.ted 

depositing 

. Plantsr-eissnent 

. H.ar.d propelled 

Lister units 

f^-ag-bar -jr^its 

Drill sets 

Drill testn 
. Rotary Rirrower 

.. Hiltiple disk 

Revolving-hopper iBplannnss 
. Sevsl'.-ijig-dibble-carrier lT?leraent5 

i il p 

. . Machine attached 

. . Spacing Li hill 

. . Regulated discharge 

... Slidi^g-plrager control 

. . Miltiple-staff control 

. . Footplate central 

. Dibbles 

DIGEST? 

Methods o£ planting ;eeds snd aiscellaneous 

coroositior.s 
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144-1 

CLASS 144, WQWEKKIH3 
January 1973 
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142 

144-3 

O.1S3 1-14, 
January 1973 

164 

In: 

166 

16 7 

163 

109 

170 

173 

174 

17S 

176 

177 

173 

1*9 

l£0 

131 

1S2 

13 3 

1S4 

185 

L36 

137 

IBS 

1S9 

190 

193R 
19 3A 

IS 33 

19 3C 
133D 

IS 3= 

19 3F 

19 3C 

19 3H 
19 U 

19 3K 

194 

ISS 
:s6 

197 

19 SA 

199 

:oo 

:ci 

202 

203 

204 

205 

206 

209 R 

209A 

ZD9B 

215 

216 

217 

5cr".p cutting 

. Converging knlVGS 

. . Lathe feed 

. Laths feed 
Arc cut 

Beveling 
. Alternate end teed 

. Shifting, Saiifa guide 

. Tilting jauge 
. lilting cable 

CyUnder 

j 

. . Radial knife 

. Fixed tavife 

. Rotary disk 

. Stay log 

. . Oscillating 

. . Reciprocating 
. . Sctbw feed 

. Hopper feed 

. Sailer feed 
■RIVING 

. Beveling 

. Fixed Iciife 

Scoring plane 
. iidiess belt 

. Rotary 

. Plunger and fixed knife 

. .^calving and hindling devices 

SPLITTING J.VD SLMlLINf; 

. . Fluid pressure wedge or anvil 

. . Drop r/pe 

. . Hand tools ■ 

. . i&dges to be driven 

. . ifedaes, stationary 

. . Anvils, chopping or splitting blocks 

. . Splitting gists 

. . Hand :cerated fixed splitting machines 

. . ?Tcducti are tapered ar wedges shaped 

. . With adjustable work support 

. Self-feeding 

. . Roller ar.d belt 

. rixsd iie 

. . Actjdiij»nts to table 331.5 

. 31ind Slat 

. . Rotary cutters 

. . Rotar.' gaining cotters 

. QiisAl pair 

. Rotary jai.iing cutters 

. . -vtiltLple tenon 

TE.0K 

. tihattl scoke 

'.T^=3 LATHES 

. . log leading and/or centering 

. . Eccentric curved cues 

. . Diagonal cuts and curved aiccing edgt 

. Convertible 

. Inclined knives 

. Knives and knife blocks 

. Piesser bars and rolls 

. Stay IiiiS 

. Scrip-cutcing attachments 

218 . . Miscellaneous 
219 . . End thrust 

220 . . Frus to-conical 

- . Cylindrical 

. . . Spiral bit 

. . . Slotted bit seat 

. . Saw 

. . . Double 

.... Cnterrwdiace cutter 

. . . Wabble 

. . . Distorted 
. . . Single 
.... Side cutter 
. . Polygonal 

. . . 7-sloc bit Clasp 

. . . Plane bit seat 

. . . Convex bit seat 

. . . Concave bit seat 

. . Radial arrs 

. . . Plane bi: seat 

. . . Slotted bit sea: 

. . Disk 

. . . Multiple clairping disks 

.... Tangential bit 

.... Pivoted bit 

.... Shank bit 

. . . Eccentric segra;ntal bit 

. . . Side attached bit 

.... Edge cutting 

. . . Multiple 

.... Pattern 

. . . Gang 

. . Solid 

. . . Sits 

CUTTER CHARTS 

. . Vertical spindle 

. . Laterally urged 

C17T5?. <mos AND HOST C3WETE-S ~?.~D AVD 

FRESSES NKGiA'ilSMJ 

. . With sifters, sortsrs and/or separators 

. Miscellaneous 

. . . .Son- feeding presser Teans ^iscsllanecus 

. . . .'Jon-feeding presser Tieans , feet 

.... Rolls 

.... Chains 
2-CE .... Lateral 

242.- .... Reverse feed starters 

I-2G .... Turnovers 
242!! .... Lifters 

242J .... Four rmticn faet 

242K .... Fliu.d pressure drive 

242L .... Reverse feed 
242M .... L-feeds 

243 . Presser bars and chip breakers 
244 . . Sectional 

Z45R . Blank feeders 

24SA . . . Endless 

243C . . . Stackers 

24:0 . . . Intermittent feed chain drive 
243E . . . Pushei- with retractable dog 
245F . . . feed from top of stack 

. Soils 

. . Feed 

246R . . . Miscellaneous 

"4cA Resilient feed rails 
246B Oblique me/ins, urge work laterally 

24cC Special shaped rolls 

24cD Roll£ f;ed L". direction of cut 
24c£ On over*ijngi;ig 5rr^ 

2-o¥ Abrk centering and feeding 

246G Feelers and pre-ssnsing devices 

22: 

233 
239 

22-i 

22S 

226 

327 

223 

229 

231 

235 

251ft 

25 1A 

2513 

2S2R 

2*2R 

:;zc 
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January 1973 144-4 

2193 

ZSOA 

253R 
zsia 

2533 

25 2C 

Z53D 

23 j= 

253G 

25 3H 

ZS3J 

354 

355 

256 

:s7 

159 

zee 

•65 

266 

Z67 

:68 

Z69 

270 

271 

1'S?. 

Z7SA 

273E 

zsis 

Z8U 
Z313 

Z31C 

2HI3 

ZS1E 

Z8Z 

ZSSB 
233C 

233.S 

306 

307 

30 a 
:-j9R 

3G9A 

3093 

30SC 

3033 

.... Fluid pressure raised md/ov 

lowered 

.... Laterally acting 

. . Sectional 

.... Multiple psrts ri^.i iasecbly 

. . Kaife ecge 

. . Side or edge ever.ers 

. . Centering 

. . Roll or collar co&.\ia! with cutter 

. . Work held by cainer ^r.d/or disgap.ai 

-■ork 

. . MbrSc urged Larerai 

. . Adjustable inclined work-engaging fa 

. . SuEuleaneoufi aajti l 
. . Ver-.icil spir.dla 

. 3*r.tiir.s aid drying 

. Bendir.g rollers 

. Presses 

. . End cc^ressors 

. Hoop gauging 

. horror 

. . .-ixeci 

. . . CollMJSi'Dle 

. . . Lid airust 

. . . Radial am; and na 

. . . Sctsp ar.d Levst 

. . . Strap ar.d screw 

. . . Strap 

. . Pivots! 

. . . Coiling 

. Clmps 

. Sends 

. . Fle.'dble pressure 

. . Er.diess bel; 

. . SlectTicall/ hea;ed 

. . Mulzirle ^laleri equalizers 

. . N"cn-pla^ar p™djci wiEJlCUt fluid 

pressure 

. Roller 

. Sfcldinj 

. . Nheel holders 

p jg 

. . SfaTfc-holiL-ig ;ijS or Stsr.ds 

. Clasping 

. Steovable 

ii^j or jETaijKteni.T.g 

■ ■ Carqpressing 

309M 

309N 

3C9P 

3C9Q 

309S 

309T 

309UA 
309V 

309W 

I09Y 

•091 

3B9AA 

309AE 

jMAC 

310S 

310A 

3103 

311 

312 

313 

314R 

314A 

31-lS 

315R 

315A 

315 

317 

318 

319 

320 

321 

32-1 

323 

3253 

326A 

3Z6C 

3J5D 

32S 

Dowol joint 

Ocots 

Psr.el single layer 

?3.-.ei, .Tiiltio'.s layers 

h 

Celluloid 

Sand blasting 
Ven.es r ;ace 

32.-.bcQ 

Wood trea^ 

. ;nips or boats 

. Tree harvesti;-.; 

Rfipairinj or reconstructing 

. . Bowling pins 

. . Plywood and boards 
Bark rerrcving 

Leg cutting or I'.rier sawing 
Securing 

. With scepCs) of cutting a.-id/or Sjraiing 

... Panels with idgenlsa cere 

... \estsble cutouts 

. . Including surface bending 

Composite articles with curved 

outline 

... With siisequent cutting and/or 

forming 

... With heat and/or pressure applicaricn 

. . With separate Technical fastening 

. . With cutting; or with cutting and 

Fiber working or recrientatioA 

Mechanical shaping of part(s) 

. With CBffoined steps of cutting arid 

faming 

. 3y cutting 

.. With step(s} of heatL-.j or fl'jid 
treatr-.en: 

. . Turning, boring, ar drilling 

. . Piuial cutting opera:ions 
special or variable si:ss ar.d 

shape chips 
Paper puip chips 

Clip beards chips 

Fibers for wood felt 

. Kith step(s) of heating or fluid treat 
ment 

. LTbossing or Lfl^rincing 
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L71-1 

CUSS 171, UNEUOHING PLV.TS OR BURIED OBJECTS 
April 1373 

Original Classification: IV. 5. Cols 

OF RECOVERING SURIED C3-J? 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

:o 

n 

25 

36 

27 

23 

30 

Jl 

33 
34 

35 

36 

37 

33 

39 

40 

n 
42 

a 

a 

46 

Dataciaenc by pulling, beating, shaking 

cr imshing 
. 3y ccposed rutar/ jyippin? iis^e^.;; 

Separate successive :oppin^ scatior^ 

3y r.on-driven rota^sbls cucter (e-i-, 

Conveyer feed CO or irzn rj;;er 

. Cut:er rcst^ior.ed by gsge 

. With dnven s3Se 
. Kith gage 
. . Waved in:o eransvers* horizcni^ 

position for cuc:ing 

. Held by convey*r iiiing cutting 

. . With la:srai disposal o: cuttings 

. . jppcsed bait conveyers 

. hitil deflector cr esnveyer for is'scr.zd 

plant par; 

. Moving -cppi.n; catEer 

. . Socar-' cr er.iilc55 

64 

id 
57 

63 

as 

0 

76 
77 

7S 

79 

SO 

31 

a: 

S3 

35 

37 

sa 

39 

50 

91 

. Klcli a;'.:a"or for extractor :r ex^rac:cr-
carried ;bjec; 

. With sovable icripper 

. Plant Lrasali^g or snagjir.g (e.j., racts 

or tops) 

. . j^ecractible Co strip 

. Opposed pi=n: enjageis 

. . Jai.- Deans relati'.-slv sovjbly r^oitsd 

on carrier rcans 

. . Sctw* 

. . Disc or roller 

. . Claw type 

. . One i belt or bel: carried rErber 

. . . Cpposea belts or belt carried 

tk rners 

. With digger or root cj;tsr 

pTCi'.c GATHERING .'.MD/OP. 'X-'H.JJ^-flNG :X 

. iut.H Tcsilient support or drive 

Connection 

. Ira.".s\ie:^ely ~jrvec or inclined 

separator 

. tfith sida vails 3r j-jidas 

. Plural aeparacar sets or with articulated 

elements 

. . Relati\^ly ^o\fins interdigitated sets 

. Non-circtil.a.r rolling stsporc :'a:" i 

sepjritor 

. Gro'jid supported trailing separator 

. Supported on longitudinally spaced iipis 

. ;uir.;i^g 3ool:c Icngitudinal or inclined 

axis 

. Shifting laterally 

UflNG IT £C<1 

, Moving iirajsllfir with cocperatin; 

circular arcuate guide 

. SVsvjbla on siscorting :~sze (e.j., 

pivoted] 

. . With ejector or. digger cr digger 

Carrier 

. . Plural cooperating ro'.lr.g diners 

. . Stovir.g diggers with intercepting 

TD\T.r.j stripper 3r conveyer 

. . Moving d!£jsr with intercepting 

str.nper cr chute 

. . Monng di^;er carrier wish relaciwcly 

.7cv~..r.£ ci ̂ £er 
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Ann! '.375 
171-2 

jss 171, ■j>.^.:-:chlng plants :s surihd objects 

32 

93 

35 

96 

97 

98 

99 

100 

101 

102 

10 = 

106 

103 

109 

110 

UI 

112 

113 

114 

US 

116 

117 

113 

119 

120 

m 

122 
133 
124 

125 

115 

123 

W 

130 

131 

132 

133 

136 

137 

135 

pivoted] 

. ". Separator or collector within arjtular 

or endless dijger 
. . Rolling ?r coaxial with traction, -.heel 

. . Carried iv endless flexible TE-ber 

. . . Ccrucai digg»r portion 

. . . Horizontal axis [e.g., longitudinal 

axis) 
.... Transverse axis 

■ - g=lic .... 
. . Pivoted about grnata -nee. axle 

. Separating diggsr intercepted by moving 

conveyer or i—eller 

. Laterally def-ectir.; diggers 
. Spaced, inclined s.iares or juices i.oairs. 

. Inclined lifting surfaces 

. . Tinas (e.j., forics) 

. . Vertically Stepped transverse jier.snts 

. Tooth or tine irr.v.ge-ents or details 
t2a~:cn '■■x~~l 3«iv= setails ?:$. 

l-:cc=?. y^ ;c."i:.s jx^i l^:t 

ASJUST/iti ft^UTIVl TO C-L^SI5 

. :^i'.ing screer; ar sieve -e.g., -tieei or 

belt) 

. Spiral conveyer ;or excavator sr 

separator 

. With speller or clod breaker tor 
excavator or separator 

. . Transversely toh."i.".g TOtar^/ rfiroer 

. . Endless belt cype irrelier or breaker 

. . . Cppcseci endless Tubers 

. . . Excavator or separator within con-

. . . Endless i—eiler cr breaker above 

excavatar or separator 

. . Imeller or breaker driven through 

cyclic path 

. Clod pulverizer outside separating wne 

. Ccfv.-eyer disposed below separator 

. . Soiling no>n.-jdpara:in3 elevator 3r 

conveyer 

. . Mavio; open separator ar separating 

Conveyer 

. . . C;.Tn;ou^d rratior. ;e.?., with ag'.:a-3r 

. . . Rotary cylinder with radially extend 

:ng separating elements 

. . . So:aiy enn typo 

. . . Plural, successive, encless belt typ 

. . . Plural successive separators, ons a 

belt 
. . . Stoving screer. or jrate (e.g., shaker 
. . . Relatively roving separator slements 

{fi.l- . rollers) 
. . >bv\r.i digger and separate separator 

. Separator forrrsd in collector rscsctac'.e 

. Di;ger anc fixedly intercor-nected 

1 

'•■kiW details t.o. . c'-'-tch ■". ^z.-?j.yz 
FSAMES .AM3/CS v.rT=E[-Ej C-L^:5:5 

ZCLLECT&S 
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172-1 

JS3 172, EARTH WORKING 

April 1973 

Original Classification: W. Berlowit;, 

1. S. Hasten 

5 

7 

3 

10 

LI 

12 

13 

15 

16 

17 

13 

19 

20 

21 

22 

Z4 

2S 

Z6 

26.5 

26.6 

29 

50 

33 

JS 

J7 

JS 

;s 

J3 

J-l 

J6 

13 

.-LT^^.TIC PCl'.'ES CCST7.C 

Constant depth type 

Land '.eveiler type 

-Instruction ier.si.-.s type iL-.cl'-des plan 

sensing; 

. Ilectrical 

Draft responsive 

. Variable ra:e responsivs 

. With position control 

. Se.-.sitivity jdiustrrcr-.: 

i With excess draft release 

. Overload lift type 

frith or convertible to r.crt-earth •oritis 

■j^3i.er^r.t 

Pallir.3 or driven cutter 

. Kith fixed cutter or furrcwar 

tf;-th vheel or Teller 

Erract or grapple 

3^D JITTER 

. «i" reans far vertical transverse CUE* 

tir.g '-nils Tovir.g 
E^.TH PEP.-CRAT^S i=.C. , LWN' AsRAiQR. =iC.) 

. fearcti reaavijig 
naryr; =f.a-' :?. sjised ;r rrATic-A-.r :;j=ct. 

CR ii.'OBRED 
. ArjLT.c tree or stake 

. llotatabie abcut vertical axis 

. Guided b>- rarfjes track or previously 

foTCed shouldcST 
. Dragline s^race.-
. . icraper ;ar; raarrangsd 'Jpcn reverse 

mvensitt 

ITrCu 
Driven 

ITrxliT SOIL QISTuRBAXCE 
Driven ihitting reans 

Ccci]ir.!?d with rollins or 
ing transverse cjtter 

T 

vertically act 

. ^L2SijrT3c; i..eirs ;r pp 

. Tcol rotated by attendant 

. With obstruction feeling ievice for ixiv 

Lng or releasing Lt^lemenc 

. With cleaner 3r catBiintttor spaced hob 

^■CLT-.d surfj.ee 

. Vibrating tool 

. Atter.csn; iupported COOl 

. Guided by walking attendant 

. . '.lith jround supcart vertically adj'JSt-

aile relative to fraae 

. Sufasurfac- shaft cr bar le.g., r:ci 

wteder) 

. ?lails 

. Caixial cools oppositely rotacsd 

. *.vi-.h Bast ;>pe hitch («■!■■ th«e point 

- Plural irivsn cools 

- ■ Contiguous ::c=eratir.g ;r Lnierristiinj 

rotaiy jrcund angiging t^ols 

50 

51 
52 

S3 

56 

57 

39 

60 

SZ 

65 

64 

63 

66 

57 

68 

69 

70 

71 

73 

74 

73 

79 

SO 

SI 

it 

S3 

84 

53 

39 

90 

91 

92 

93 

9-1 

96 

97 

93 

99 

100 

101 

102 

. . Diverse tools 

. . . .All rotary 

. . . . Parallel axas 

. . . Rectilir.early reciprccatir.; tcol 

. . . Oscillating tool 

. . Plural groups of dis'po 

. . Scajgered tools 

. . Laterally spaced tools 

. . . Longitudinal axes 

. . . Vertical a.xe= 

. . . Transverse axes 

. Incemitten; drive tor tool 

. . With sprir.j return 

. With non-driven tool (e.g., plow, harrow, 

drag, scraper, '-jute or roll, etc.) 

. . :fan-driven furrou opener and driven daffl 

foimer 
. . Interdijttating non-driven and driven 

tools 

. . Cooperating driver, cleaner w CBOBinuCoi" 
and ;'nr.iyjcus tocL 

. . [)riven coraninutor 3t outlet of earth 

guide 

. . Sailing tool 

. . . With tool drive fr^n rolling tool 

. . "ore-=r.d-aft r.on-driven tool 

. . Non-driven tool fallows path if driven 

tool 

. . . Leveling dra; or furrow shaper 

. . Staggered driven and non-drivsn teal 

[e.g., cotton chopper, etc.] 

. With cover take-off fion tool drive to 

adjust tool 

. Interconnected tool lift and drive control 

. [tpleoent '-i-t,1! ground s'jpport sid articu 

lated connection to vehicle 

. . Vertically biased irple.v.ent 

. . Vertically adjustable ground 5i=por: 

. . Tool driven :r;n pririe saver on vehicle 

. With wheel substitute (e.g., ru.TT.er, stc.) 

. With plant deflector or protector 

. Driven tool selectively shiftahie along 

11-lS of travel 

. . Tool drive L-.ierrupted by shifting tool 

. Simultaneously reciprocal:ing and oscillat 

ing biade havir.g elongated shank 

. . Transverss chopping T/^e 

. . . With plurai cranks or CS>a driv-ing 

each blade 

. . . Means for varying contour of path j£ 

blade 

. . :',ri^-. plural cranks or cans driving each 
blade 

. . Means for varying contour of path c£ 

blade 

. Irregular or off center pound engaging 

-heel or support 

. 31ade Buyable with respect to cyclically 

driven carrier 

. . ii'ith means for moving blade 

. . . Sectilinearly recipracatir.g blade 

. . . 31ade osoillati.-.g arcuacely or i'~ivel-

ly with ."sspec; to rotary carrier 

, , . By cin or crank 

. . 31ade flexible or with yieldsble TCtnt 

on carrier 

. Co^rcund m'ion for tool 

. Tool pounced for lateral shifting 

. . About generally vortical axis 

. Blade on eridles5 driven belt or chain 

. Tool ^uided for rectilinear reciprocation 

. . Tool raves ".~ horizontal, transverse 

oath 
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April 1973 
cu 

VTT*-" '-Dp/" CR TCOL 

103 

10-1 

LOS 

-.06 

107 

US 

109 

110 

111 

112 

113 
114 

113 

116 

117 

113 

119 

i:o 

121 

123 

124 

125 

125 

127 

i:s 

129 
130 

131 

777 

773 

779 

730 

731 

73: 

733 

734 

7S5 

736 

737 

"33 

7S9 

7S0 

791 

792 

-91 

794 

79S 

■ itr. overload re Her or cluccn ib wiw 
train e.g., overload release, atg.l 

. . 'jrddirecticnal clutch in Jrira :rcn 

ground t-nesl 
. Driven from rolling or driven jrsunt 

■.neel 

. 3eit or ;hain drive 
. Tool driver, about horizontal, longitu 

dinal axis 
. . Rotary driven tsol 

Adjustable tooth or blade 
Tool driver, about generally vertical axis 

U.i,, oscillating choppers, «c.) 
. rlotarv driven tool 

. With deflector or shield for thrown rna-

eerial 
. . Laterally directed outlet flow 

. Specific propelling Teons 

. . 7col steers bnpl«asnt 

. . Tool propela i-rrplir.ent 

Tcol freely or yialdabiy runted or. chas 

sis 
. Tccl driven about axis transverse to 

draft line 
. Screw or spiral rib, blade or toot- re* 

. 3isk or planar cutter fe.g., saw, etc.) 
. . Laterally extending bar or blade --it.-. 

skeleton'support (e.j., lawi ia»er 

Type, etc.) 
. rru.-n with teeth or alades 

. . RoCar;' driven tcol 
. Tcol driven about diagonal axis 
. Tcol drive details 

. >'£r.-:er anirtails en turning 

. V^rker adjusted u-?cn raising L-r^le^enc 

. Ground -heel operated sarker control 

. '-iiltiple intercoru-.acted -jrkers 

. . Markers on laterally shietable ceiMier 
. Marker swin^abis abcut Longitudinal axis 

to both sides 

. ".cci iLTport:n| cli~p T.;ar.s e.-gs.gs ^?=er 

and lower edges 

;C?L-PtR -QSITICN AIjTCM-TIOJ.-f C":-T?,C[—aJ 

SC8ftP«l BflViSH WTEELY SPACES FRCST .-.'■"J 

?CfT2 Cr ValiClt 
. With laterally of£s«t ir.ciir.ee s.iflulttar 

fenaing tcol 

. With KTapar attached ^aunc ii;ppor-. 

. Wid> diverse tool or portion 

. . Son-lcraping teal precedes and apjcsd 
from scraper 

. Plural scrapers 

. . Spaced and in s^ne path 

. *js~!\ :rs.T« for =—apers 

. .^Uitsr for bodily shiitir.g scraper sub-
fraae draft ;cnTvectic;i 

. Counterbalance tnaans for acrsper idjust-

rent 

. Three or sore independent 1>- cperabl; 

scraper ;cti!ators 

. . Bcraper adjustable itcut ■.-s — ical axis 

oi aiBUilac support 

. . . Actuator for laterally shifting 

799 

13S 

136 

137 

isa 

uo 

141 

1*2 

143 

Hi 

146 

147 

ws 

ISO 

151 

isa 

155 

155 

156 

1ST 

153 

159 

160 

16 Z 

163 

155 

166 
167 

163 

169 

170 

171 

172 

1~-

175 

ITS 

Sjpp 

. Spring biased into fround contact 

. Specific actuator ;<t>een frsrae and 

scraper 

173 

173 

130 

. ?or ad'us t^ent cr-ciit vertical axis 

. For idjusTnent ibo'jc longitudinal s-'is 
.Actuator for tilting -heel relative tD 

i-ehicls frasw 
Specific tc^-.s for horiiontall)' iigUr.g 

■-heel relative to vehicle Erajne 

Sie located in path of iniplefiieiit hnesi 

Or.e iB^lenent surrounds another 
Tools usable alternately only 

With iaeans to vary spacir.g of toois o;cn 

tjrnig 

".VLtii intercaiBWCtcd vertical aii]us:..er.t 

. Plow and colter 

With Independent SOWS far vertical mve-

rrenc 

. Intsrcorjiectsd adjusnneat of horirontal 
angle of rolling and position of diverse 

;=ol 

. Including spring Fotewd zeal or standard 

. Including inte rait tent ly .-oiling tool 

. Csltsr, jointer and plow 

. Tnree or Tore diverse LnpletSSUCS 

following JffiBa path [A, 3, C or A, 3, A] 
. - Four or .Tare 

... Alternately diverse (A, 3, A, 3) 

. . Longitudinally spaced like _ uoteMnn 
with intcrr.ediate diverse iapleatent 

(A, 3. A) 

. . Including rolling tool 

.-. Smooth levelling roller 

. . . Diverge rolling 

. At least four ilwrnflral/ diverse 

laterally spaced tools (A, 3, A, 21 
. . Alternate" rollir.g a»d rica-rolling 

. . All rolling 

. Laterally spaced like tools with ir.:err:e-

diata diverse cool (A, 3, A) 
. . Spaced rolling with Intermediate non-

rolling 

. . 3paceti nan-rolling with inCerr.ed:.-L;e 

rolling 

. . Ml rolling 

. . Spaced ri|?.t and lift har-.d tools ■•:S'. 

LTteiTr.ediata 3>T^o:rical tool 

. . Including spike tooth 

. rr.cluding iraLc~er.; alternating :or right 

or left hand operation 

. . Reversal of isplosBeni adjusts diverse 

tool 

. Jointer and :l~-

. . Rolling jointer 

. Including col:er 

■ - telling -Iter 
. Fixed point or share with rotary flolaaoard 
. Rocatinj tcol with ELx*d ToLdnoari 

. Including tool toca;able about vertical 

axis 

. Including irooth levelling roller 

. . Spaced frcra -oldboard s'.Je of plow 

. . With diverse Tolling tcol 

. . With teeth 

. Rolling i.id .-.on-rolling 

. . Following 3i~e path 

... FuiTOwina sr ridging lraplea*nt :ol-

lowed by Eurrow or ridge roller 

. . . Railing tool has circwiferentially 
(paced blades, tines or the liice 

.-. Encluding disk iwg 

. . . S'on-rollir-.g tool sr=up vith laterally 
co-exiansive rolling tool 

... Boiling precedes non-rolling fsanse 
path! 
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CLASS 171, E.AJW! hl3RK:: 

TTO1. JJ-FA3 OF 

=0" 

309 

273 

231 

is: 

'84 

235 

256 

;s7 

233 

2S9 

:°o 

291 

293 

293 

ISM 

293 

29c 

297 

298 

239 

30C 

2-01 

303 

30<t 

307 

3Q9 

310 

311 

312 

313 

in 

315 

316 

317 

313 

319 

. rcot is zesasvarsoly elevated bLaiis 

fe.g., bulldozer, and 

. . tool adjustable about ions't.idir.al i^is 

. . CsbLs connects actuator -r 1 130I sr 

push arm 
. . Plural ssrvo-sotor actuators for Having 

tool '.-arcicaiiy 

. With pound support 

VftTK W,7EEl STFE-U'^C OR .'C1JATC?. ?•:?. iP.".'.-

. Ir^)ie.T<:r.t part interconnected wtch wcot 
whicls steering .Teans 

. . Ffiplement wheel ;ceer=d 

. . Transverse cool bar laterally shifcable 

. Wieel sn trailing L^pler.er.t respond; to 

turning Travenent 

. . Interconnected with adjustable coal 

- . With additions! angular a^jjstrsnt of 

wheel 

. . ft&or i.heel turned or controlled 
. 'niieel on ntsn-propel lad ;ievic5 

. , Mieel interconnected vi:h tool 

. . PIlttjI tntsrcofuiected relatively mov 

able uhcels 

. . . Transversely allgfwd ^tcb shafts 

. . Swinging axis 

. . Vneel behind tool 

Sr'JCIFIC PROPELLING "E.V.5 

^:^lL5 C? _[\^ ULL''£.\TS iEC1-'E>~I-'-LLY 
OPEBftlKI 3Y FSWHS CYCLc 
. Sequentially ocers^sd servo-ir.c>;ors 

. Tool forward of rear o: ^utor vehicle 

. Shaft with spirally arranged projections 

tcol =:?.;vard :h =£.j."."cf :-crcR '.^icle 
. .vita ground support 

. Power actuator with cut-out or iock-cut 

rrsans 

. With rearwardiy T^inted tcol 

. . Tools actuated by Independent povsr 

units 

. . . ?n;nt and rsar iridepender.t 

. Fewer sct^ntor -ith SEinual adjL^tir.g or 

5u^pie~or^cal ~vt'ir-1 ac^usElns r^eans 

. TcoL^ :-ce-sr.der.:l.v icltjaCable 

. With means for raving tcol lawrally 

. Connected to from itle 

. Paral ielogram t>~e lift 

. Kith push bar 

. Pivoted an horizontal diagonal axis 

. lEpIe^.ent draft connection for./ardly of 

rear of self-propelled vehicle 
. Laterally spaced with separate draft 

tongues 

. [j77Jlenient5 in echelon (e.g. , gang plows, 

e ■ - -1 

ACTJATTR CM T?,AIi;.'.'G "?'-55", Cj'",CL!.ED 

FiC'A PHOPLELi-lKG VEHICLE 

. Servo-motor en irrpler.ent 
Acn'ATSk zr. '.~-"cl; ~z p£l-t:\t-.ly '■r.\'v:n 

P^.RTS Or TRAiLLNC IMPLEMENT 

. Act-ator en vehicle roves Lrtole^cr-.t 

jTcl'"":- support vertically relative to 

j-rrplerr.ent frsr.e 

. . Interc"r_r.ected means ror T-jvir.g hitch 

. 3;s?. i~"Z ar.ilm^ 

AXIS 

5:3 

3:9 

330 

531 

532 

333 

354 

335 

336 

357 

333 

339 
340 

341 

342 

3-14 

345 

346 

347 

343 

3-19 

350 

331 

333 

534 

353 

339 

360 

361 

36; 

363 

364 

365 

367 

163 

370 

3T1 

ami ;cn;-\.-:a <"■; ~?.v.:.:y~ ~;j.:r.< ~>::'?°'.'.~: 

VEitTIC\LLi' 

. Vertically 

. . >u:n vertically adjustable grousd ;i_p-

port 

. . . iaterconnectcJ ssans for adjusting 

??i)?LLL5D, oil tit:.3 Li y-:stnot. in'1 ati=.vja;,t 
. With seat for raoviog iiitch 

. Hitch guided relative to supporting Fmbs 

. Tool Manipulated wLth respect to scuneing 

. . Arched whesl fr3R3 fi.e. , straddl-; re. 
etc.) 

Seat sow.Eerbaianced bea.^ 

.... Spring biased upwartil}" ikiring ccsra-

tion 

. . . Combined icpler.er.t lift ar-.d wheel 

adj us tiT.en c 

. . . Tongueless, anlcral draft 

. . . .v?uitipie plant re-" type 

. . . WLth added intermediate tool 

. . . Cross connected dra^ bars 

. . . With support bracket for transport 
. . Manipulated shout lonjitadinal axis 

. . Plural tools independently or 
oppositely tnanipiilabls 

. . Spring biased 
. . Vertically manipulated 

. Balling tool 

. . Handle swiflgably r^ur.ted on a_\:s d€ tool 
. Ciiidsd or propelled by walking attendant 

ar.d with graund sirpport or draft rasans 
. . With stepper propulsion msans 

. . With bedy harness or arrgsgine Jwans 

. . With --heel 

. . . Alternately liable tools rocked about 
wheel axis 

. . . Plural longitudinally spaced rfwals 

. . . Handle forward o£ tool 

. . . Tool Earsard of wheei 

. . . Tool ar.d handle relatively vertically 

. . With ■-■heel substitute (e.;. , tiBBier, 
etc.; 

. . Handle connected to tool ;r r_^u-.ar 

. . Tcol standard connected to handle 

. . Plural handles associated with relative 
ly adjustable tools 

. . Handle ^oanted :ool adjusting, latching 

or Locking mechanism 
. . Tccl and har.dle relatively 3d'-j5ta^"s 
. . . Vertically 
. . Milciple handles corjieited to -jitisle 

longitudinal tool carrying bear.s 

. . Plural handles connected to o^"osite 
sides of longitudinai beam 

. . . With brace rrevier 

. With attendant attaching Means 

. Hand :ooi 

j 

. . Plural tools relatively sdjitscablB 

... At least one tool uaaavablv ??c^r 
to handle 
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CLASS 172, EAKm 

376 

330 

531 

J32 

334 

336 

337 

390 

39 L 

393 

394 

395 

396 

337 

39S 

-1C0 

401 

-10: 

103 

404 

-105 

406 

-107 

JOS 

iO9 

■110 

•111 

412 

113 
414 

■115 

416 

US 

419 

, 55 Hfclfl [X PQS»H£tW iV A<"l EfiiBJ 
. Hind Tool 

. . Alternately usable diverse tools 9T 

parts 

. - Lcco type 

. . Channel type 

. . Plural prongsi isach ar serrations 

. . . Plural rci.s 

. . . Made frcn sh99t Eiterial 

. . Son-planar earth working portion 

MJLTIPLS LE'.cl TCOLS 

~j:S 0-= ?rjT-.i [OS Or VrjSL LCC^3Li: ■:?. V.U 

LARLi" ADJUSTABLE 

. ifttfi actuator for tilting in a vertical 
plane 

. Adjustable stop 

. Locimbie aga-.nst free swinging 

►■'ITH '/r2:HL SL^STTTyTH <^.g-, F^TO^R. 3T7C.^ 

. With afteei 

. Spfing ;ccch i^pler^nt 

. . Parallel pivoted ~oqi\\ bars 

. Spike tccch ituplessnt 

. Plural mnner sup?oi-;ed impItHiencs rel-

acivel/ rrav^ble during operation 

. Scacsd parallel rioners with laol .naur.rs 

Disk type tcol 

1TH CROCT sIJPPQiEI 

ELATiVc TO FSA^ 

Vertically adjustable or selectively 

lockabie hitch 

tcol land grour.d support raved together 

relative tj fraTre 

. Linkage to tool 

With power take-off frcra plural wheels 

Actuator and interconnected TrOan= for 

adjusting '-heels on different axlas 

. Three or more ddjust-ole '-.heels on 

different axles interconnected 

. . '.Vith power take-ocf fron self-adjust-

. With power take-off trcn -heel 

. . '.'.Tiesl adjusted 3/ v*n power 

. One '-heel translates ir.other swings 

. Kith additional actuator char-ging rel 

ative position c£ ■-■heels 

Power operated adjustr^at 

. W.eel actuates its crar.s sxif: T-cunt 

. . '.'.'heci loc:<able to crank axle zrn 

. . Intermittently rotatable member 

swingable with craai: 

. . . "Constant hsight" depth adjustment 

. . Swi.igabie arm engageabla with -.heel 
. Servo-ir.otor adjusting Tieans 

Flexible or lost ration connection to 

actuator 

Translating motion 

. Cns gr;urid support :ri".<Ia;ss ar.d an 

other swinjs 

. Parallel li.iks 

. . Screw jack V>7ie 

. . ^ack are pinion or ratchet type 

Plural rrsitr.a supports vertically adjust-

aoie relative to each other and t"e fr3.T,e 

Crank a^le witn angularly spaced -'Keel 

carrying a—s 

With actuator 

. Soring ?.ssisted 

. Ccarir-

■1:3 

J3Q 

-131 

432 

H ^-1 

-135 

43d 

-137 

-73 

■139 

440 

441 

4J2 

443 

Ui 

445 

J46 

447 

443 

449 

450 

4S1 

454 

456 

457 

453 

J59 

460 

461 

462 

465 

464 

455 

466 

46" 

Si 

46? 

. . . Screw jacK cyjta 

. . . ?^.ck and pinion or ratchet —,-^.e 

. . Hanuallj' operated lever rigid with 
craiik axle 

■:?, A7:=.'.' i r.yf :■"■■'J 

. RWing attachment 

. Stovable to non-use position 

. Operator changes position or seat adjust 
able 

. MXiflted on trans'/erse BKBiXT connecting 

plural laiplanents 
'■\17;1 IC'JL S-'.^PF-'.cR 

'■Vo; 7:VE HITC-1 fe.a. . Tr-?.££ POIST KITC-f. 

ETC. ; 

. Angled gang? liftable as 3 unit 

. . Tandein gangs 

. . . With actuator for angling jjroups rel 
ative 1/ 

. Struts on trailer or bet»sen LTple^ent 
parts 

. Hitch quadrilateral modified during lift 

. With msans operated by vertical hitch 
.■mvetent 

. Laterally adjustable tool 

. . Rcckaale about vertical axis 

. '.'/ith auxiliary vertical adjustment 

. :col Tcvable relative to x^st while earth 

working 
. Sway limiting rreans or swayable tool 

. rt'ith tools beyond lateral sides of hitch 

vilTr. ACPJATGR ,Jh\?T£^ TO LIF7 TCOL .-JR 
TPA\3?QKr &■; '.vtEHLED =?,v-E Ofl BROADLY 

CLAIMED EMPISEHT 
. Actuator electrically powred 

. Angled gsngs lifted as a unit 

. . Tandsra jangB 

. Central group li£table vertically, side 
groups movable inwardly 

. With Kians to restrain lateral sway -hen 
raised 

. Vertical icovKoent interrelated with an-
ochar 

. Pii-otable about longitudinal a^is (e.g., 
lateral levelling, etc.) 

. . Tool independently vertically adjustable 
at transversely spaced points 

. Tool lifted witn respect Co stationary or 

relatively movable cleaner 

. Plural tools, individually spring biased 
dew, lifted as unit 

. Lift actuator moves with tool or fonTs 
rerovable unit therewith 

. Servo-Ttator forces tool dowi 

. Servo-^otor with foilaw-up control (e.g., 

ration responsive position control, etc.] 
. Tool held raised for relieving load on 

serv;;-T.ctor 

. With ;hiftat>le hitch causing vertical 
movement 

. Plural tools, independently actuatsble 

. . By single selectively cannectabie actu 
ator 

. . With separate actuator for concurrent 
lift or with interlock 

. . Three or rrore independent actuators 

. Plural tools siisultaoeously raised, in 
dividually lowared 

. Tcol differentially or sequentially lifted 

at longiCudipally spaced points 
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,'uril 1073 

S97 

6C0 

501 

so: 

oOJ 

60S 

605 

507 

6Q3 

SC9 

510 

oil 

6i: 

613 

5LJ 

615 

iia 

619 

;:i 

622 

623 

621 

625 

a:6 

s:s 

630 

. . . Tnrjs; iwarj directly set1,.eon grew; 

axles 

. Disk 31.15 

. . Supported for Silting ar.d horiiontal 

angling adjuscaent 

. . Disks rot*table relative to axle 

. Single iis't freely r.vayable 

. Disk horizontally angularly changeable 

. Detailed disk structure per -s 

. Cleaner 5urrwu;:ds tooth 

. Clearing roller 
. For plural :cols 

. Scraper 

■■'"TH '.-.•EIGHT 

PLL.'V.Al. -J-LC:1.!-!1:' .'C'.'AaiZ TCCL5 

. Tool ?i.-c:i :.i jivocad ineaDer whea s«soer 
saves 

. . Troli ;;rT.ccT2d :a parallel pi'.~r;d iars 

. . . Bars pirated abcur verclcal axis 

.... Also pivoted about horiiontal ixis 

. Tool; 055Lr:s diff^rer.: angularity for 

n;pos:;e drafc 
. Plural :ool jraups relatively vertically 

mv^Dli because ~>: :pera:ion 

. . ParilieL :ransverse toocfi bari 

. . . Sprir.g biased bars 

. . . With ;;:oja;or to vary inclination of 

:eeta 

. . Groups abreast ar.d in canden 

. . Plural groups TOvably corjiec:sd to 

:or-2rd trmsversa draft bar 
. . . Hlfh alternate draft ^eans Cspaced 

90' degrees) 

. . . 5ecTicnal graft iar 

. . . Grcups also csr^.octsd to zp.s another 

. . 3i.Tu.l2r jr^'jps arranged "3 fonn a "ri-

angular shape 
. . Three ar .Tore laterally =paced jrou-ps 

. . Grouss pivoted to icpositD sides at 

langitutiinal draft verier 

. . Grasps sovable about corcxm longitudi-

aal axis 
. . Gri'jp savable ab;u: cbli-/jc r.criicr.tal 

axis 

. . irc-p pivotal ibcu: intsnoediiw trans-

i 

U6 

6J j 

650 

651 

632 

653 
654 

655 

6S6 

657 

658 

659 

660 

661 

662 

663 

666 

667 

669 

■r: 

671 

672 

673 

67d 

675 

676 

67-
..-. 

679 

631 

69-

bib 

63S 

650 

T^oi- raio.::.tl/ adjustsS'.e hori:ontally 
mthcut causir.; ■.■crt:;al Ji^Dlacs.^j.Tt 

. L3:«rally idj^-ticls tKJli, :r.de?;r.den;-
1 f 

ly adjtistable about 

their individual, spaced vertical ixes 

. . Collopsibla laiy tong jroup 

. . Tcol jroups relatival/ horit^ntatly ad-

just jnie 

. . . Also vertically adjustable 

. . . Croup pivoted abcut vertical axis 

.... V-shaped 

S'ested 

. . Main central bean, cools laterally ad 

justable relative thereto 

. . Tool adjustable vertically and laterally 

. . Tcol laterally adjustable 

. Relatively rcvabls because of operation 

. . With inz-ircor--.eeting Deans to prevent 

independent lateral .-noverr^nt 

. Adjustable abcut spaced horizontal axes 
. . Concurrent adjustment 

. Vertically translatable tool 

. Tcol aovable tD wn-use po^itLor. 

. -:or relatively ravable earth engaging 

parts 

. . Tcol ar.d Miner 

. .;3r adjust-Tsnc about loftgiosdinal axis 

. For lateral adjostaant 

■ ?ar vertical adjusDnant *ith rs=:ect ta 
-hesled frame 

'-liTr. hrSE-: OR 5iJ?Pf'P:y--n Tl ■■-'HEzt- p-'.^ '^. 

2K0A3LY OMmh C^I3t£.T 
. All '.heels en cne side of tool 

. HxmCed on single longitudinal fcca,T\ in 
:ool path 

. . Wheel secured ta tcol 

- Laterally ad]U5tablo tool 
. With bracket t- hold tcol off 
. Vertically adjustable tool 
. Tool -ollcus ■.■heel path 

V"TH 3RA5T GFTTAn 

. Spring biased hitch 

. Adjustable 

. . '/srtical 

T^OL. jT.V-T1J.F3 ■'.?. CO'.^.TCriON 

. Tool ;io,<ic to changi zontour 
. Latched in earth working position 
. Tcol pivots on ncrfter '"hen .Te-iier rcves 
. Plural ttois 

. . Sight and left r.2r.d Cype 

. . LcnjitudinaJIy spsceJ rows 

... SHQimd 
. . Closed jectwcrically shaped :ra.-!e 

. . V-shaoad frame 
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CLASS Hi, MATERIAL 

Original Classification 1917 

Subsequent Bavislon; ?. Arnold 1952 

is >gschlh.\b:l;s 

-H . . Apparati^s for erecting buildings 
IE . . Attadmsnts for earch-movlni ievttas 
--c ■ - Feed tables for ahearir.j machines 
1Q . . Gravity iur^ir.g isvicss 
IA . . Aim it. a beat tilting Hid lift;,-.; 

is'/ices 

'-5 . . Sheat sad slab dandling 
13Vf ... Wall si a railing board :r.3nipul stars 
13 . . Transfer devices 

—^ . . . l-dless chain or er.cless diain-Hwtmted 
jrippers 

133 - . . Reciprocating type 
L5C . . . Horizontally svingafale 
*3D . . . Vertically swingable 

-=^ ■ ■ . Including si^;ti;n ^rippers 
13T .... teciprocatiitj type 

12H .... HoiiiMically svingable 
1BV .... Vertically svingable 
1S£ ■ ■ ■ Devices pr^cucin? air fjlw surport 
ID . . Dolly rroir-.ted BanipulatOTS 
1Q . . Turnover isvlces 

-QA ■ ■ ■ IsciudLig exacting eppesed Tcvabi-s 
aim 

1QB . . . By railing cbject along a surface 

1C.C . . . Rotation of cbject by flexible sling 
1CD ... LVerhead pivotal suspension rszns :o 

object 

1QE . . . Manually operated rockir.? devices 

1QF . . . Pivocabla about r-o perpundicuiar 
pivots 

1QG ... Bar =id billet tumen 

IP . . ?ire handling devicSS 
I?A . . . Pipe laying 

1--3 . . . Including rara and r;trac;able step 
or sjec:or 

UE . . Photo-electric ccntrol 
1C . . Comtinj ^ids 

1L . . LajndT"' har.dlers 

LM . . Mail hmdleis 

LVO . . Msaauring devices 
L^E . . (fining s'.-^ter1^ 

iH . . Vehicles '-l-H tesavable bedies 
IT . . Tstiles with eating s^uiprrsr.; iDeratsd 

VithOUt aTri 
1DJ . . ?,eco:c c:r.;rcl aaninulator 
1.1 StQW. FULLING Ok PUSHING 

1.2 . With leans ejecting stock remsnt 
1.3 . With additional diverse rcticn of stock 

1.4 . flith fluid prsssurs actLiated pushing or 
iuLILtj mans 

1.3 , Stock er.d face pushers 
1.6 . . For sheet szock 

1.7 , Swet stock lead er>d cullers 

2 HIH WEIffllXG 

Z.S ftHX PIPE CR SDD WCKLM3 NEO1ASISM 
3 POLE CR TTtH SflM3t£RS 
3.1 GLA55 CYUNEEHS 

5 tttjf aisraiBOTSs 

PILING OR ASSAYING APPAM3US 
2.3 , :c"acro 5tnr.s^^3 ;r LffistnngeTS 

63 . Article 
6A ... 3ri^k stackers 

53 ... Mobile stackers 
?3A . . . 5G3£jU7\fl frofli belcu 

6C ... Vertically r-ir.£^ie st;i\ Jtlenter 
oD ... rrse Sail stackers 

SZS .... "-".ci^dir-i ^ajneti; cr sucticn end 

less conveyer 
6i£ .... .r.CiU'ur.j retractable -rcrrer 

3R Af 

SFA 

5M 

5.V 

. . . Tcp stacking trtthout :res fail 
. . . Ir.cl-dL-.g endless shelf dercsit^r 
. . ElevaiabLe dercsi^sr 
. . Lcworable recii'-Tir 

. . Carria^-rroL^tsd j^cticn or tKgnccic 
soans 

. . !4jltipla supplr 

S 

^3 . . Stack shapera 

6.; . . Stacking tapered articles fa.g., Batch-
books] 

. . Ed£» piling 

; . . Fra.~e ani h^idler 
S.5R . Article mailing 

8.SA . . . Stack advancing 
3.53 . . . With article offset 
i.:C . , . Gripping 

S.sD .... iuctisn or r:3^-.etic 
5.-c . . . Air blast siectors 
5-i? . . . Lateral pushers 

S.5G . . . Endless conv»y«r ejector 
3.Sri . . . Rotary Elector 

3.;i< ... Escape-ent type 

3.;^o . . . ieparjtir.g stb stacks 
3 . Stack sharers 

ID . Coal-storage type 

10.SR . Piles, arrar.ferents, holdeis or izazsn 
10.SD . . . Inflatable spacers 

13.35 . . . Stscfe layer interlock 

11R MAHJMXY CC?.T?£}LLED 5=LECTr.-E lELIVcST 
liA . . With auxiliary synchnmi=ed tii^r 
11C . . MaaoTy de\-ices 

12 MARINE LCADKG CR lEflilADBfQ 5YS1B5 
13 . Ships at sea 

U . Ship and shore 

CHARGING OR DISC31ASGIW3 t$P?$KBJS 
153 . ;nip^ 

ISA . . . With weather cover -
1S3 . . . Water conveying 

--"- ■ ■ ■ Hoist line biociret, sc.cp or scr^r-er 
1S1 . . . N'cn-hoist Tne ccr.vsyaTS 
ISi ... Adjustable conveyor 
16R . Storehouse 

1:3 . . . Discrcta article 
16.1H. . . Wheeled vehicle 

W.IA .... ^dislly airanjed parting stsl^ 
ifi.lB .... Storage rarrijrs rcvable It. raidlesa 

'."ertical path 
15.ISA Circular path 

:^-^3 Carriers piwtally si^rorted f-rcrn 
endless r^rcer 

16,1C . . . Vehicle earned into st^racj still 
16.1CJ. . . . . 3y wheel enga^e^t 

16.iQ Intorfingering deposit 
1S.1CC Pallet r>-pe 

i^.io Endless horiMntal travel path 

16.1C2 Vith elevator handling o£ pallet 
16.1CP Conwyor in stall floor 
16. LD ... Rolling or skidding of vehicle or. its 

whesls 

Id.IDA . ... By tillable platfbm 
"-C.1T3 . . . . 3y push-pull device 

15.1TC Wheel er.ga;;r r.~e 

16,15 . . . Vehicle self-prcjpellad into -:arkir.; 

16.1ED .... Stall is tillable platftra 

15.1H .... Stall serviced by horirantally 

15-1H3 Carrier ilso vertically shiftabl* 
16.1HC .... Vertically ahifcabls stall 
16.48 . . Plural shelf type 

15.JA .... Elevator has horitontal rcticr. also 
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:LASS Hi, JAlE CR ARTICLE [(A.VDLIXG 
Acril 1973 

655 

336 
i57 

553 

560 

S70 

671 

672 

673 
671 

70 0 

70 IP 

?o iq 
702 

703 

TQJ 

705 

70S 

707 

70S 

709 

7 ID 

711 

712 

713 

714 

715 

730 

731 

no 

HI 

-so 

127 

123 

i-a?. 

130A 

1303 

L30C 

131R 
L31A 

132 

133 

134 

135R 

126 

1332 

135C 

139 

140 

761 
76; 

763 

"64 

765 

"56 

767 

HOIST n?E 
. Grab 

. . Caati lave red type, e.g., Industrial 

Ruck 

. . . Jfavable rigid jaw clasp i.-.g type 

.... MiXciple article or rack r-Td 

p 

ttwable juice with tilting earner 
Jtovably aounted jJide 

. Swinging 

. . Vertical!;■■, i.e., about horizontal 
1X15 

... Limit ior.crol 

... Hydraulic actuating iBsaas 

Tilting carrier 

. SalACtivc 

... rar-ard tilt 

... Lateral rotation 

. Sectional platform type 

. Valved 

. Latch release 

. . Vi*h carrier an^-gir.j caa reans 

. . Cantilevered carrisr 
. Cacaing craciway 

. . Adjustable 

. . Ycke r"5pe?.dod carrier 

. Tethered type 

. .Aturrenc or Unit s:op 

. . Swinging 

. . Engageabla upon reversal or loweying 

of carrier 
... Csntilevered carrier 
. . Carrier ar.d jJitic s-jpportsd cocpera: 

i^g eleeienca 

Laterally adjoitable carrier 

. Ir.dividual prcn^ eleneftCs 

. Eas :t ibutnsnt snsrs:sd 

Carrier cr lead engagiltg structure 

itettan, buffer, or coimterwei^vt ?»ature 

759 
770 

<6 

778 

779 

730 

141 

UZ 

1*3 

144 

115 

14<JK 

146E 
146.3 

U7R 

WTAS 

14 7T 

147G 

148 

[49 

151 

15 2 

shovel -t fork 

ftjxiag swir.gi.ig to 5tabili:» pitch 

. On link -xuritad swinging s^-port 

. 3y hydraulic cne^wnsation 

. 3y linkage pi'.'otir.j an base vehicle 

. . Ycke counted shovel ;r fork 

. . linkage extensible for Mher 
tiling 

. . . Swinging airport rounted linkage 
Ir.dticsd by swing c: swinging support 
By extenaibla Link between lead" 
engajer lad swinging support 

Hoidabls in different pitch positions 

support 

Hxt^rjihle -'jp 

?:r-ni, b'jffsr 
. ipring 

Ha>- retaijier; 

. . Shovel and :--i-.d:e structure 

. . . During Mchanisa 

Juc-;st ejectors 
. With rectilinear translation 
. Grab 

. . . With auxiliary support 
. . . Transfer devices 
. . . Opposed movable jaw jripcers 
. N'on-fL.ted pivot 

. Tilting carrier 

HJRI ZC'.T.-'J.t.Y 5*>'.T'iGTN^ ' ^p 

. Call handling 
Shovel cr fork type 
. . Removable vehicular ^cur.c 

. . Vertically adjustable 

. . Trolley supported pivoted handle 

.... 5ir.gli cable for crowding ar.d 

hauling 

. . . Link supported 

. . . Tilting 

. . Handle pivoted -o iccn 

.... Adjustable horiioatal swing axis 

. Guided 

. Tilting 

. . Including vndicacor 

. . Control Tiions rasponsive ;o ien=td 

ccridition 

... To 7^.ir.tain pitch diirir.g ?-.'irt|ing 

... To stsp tilting at selected sngla 

. . Oi'erskot tjpe 

. . Sv."ir.gi,ij -crier attached to rear 

Including l^a 
retainer 

DIG. 

DIG. 

DIG. 
DIG. 

DIG. 

DIG. 

DIG. 

DIG. 

DIG. 

DIG. 

DIG. 

I Perforated article handling 

I Ssoote control handlers 

3 Hollow cylinder handlers 
4 ?^11 handlers 

5 :ind!srs with spri^." devices 

7 Handling vehicles with overhead ?jard ;; 
iterator 

; Handler r.^e toys 

3 Shift r^icxin; rschL".e3 

10 Handlers utili;L-.g parallel links 

II Transmission line juids for a shif:able 
handler 
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CUSS Ul, HCLID M5.IERW. CttMPIuTKW GP. DISINTEGRATION 
Zll-Z 

79 

79, i 

"9.2 

79.3 

30 

SI 

32 

S2.1 

ll.Z 

32.3 

32. i 

32.5 

32.6 

32.7 

33 

S4 

34.1 

84.3 
34.1 

S6 

36.1 

36.2 

37 

37.1 

33 

33.1 

33.: 

33.3 

33. i 

89 

39.1 

39.2 

39.3 

39.1 

92 
93 

■'ith separation or classification of 

. . Separator in discharge ftwn "ir^ir.uti.-g 

:one 

... 3/ adhesicr., electric field force, 

specific gravity, o.r chemical change j ?9 

. . . .locating c;miir.utor crannined with a 

lifting device 

.... Sifting device rotates 

. . . Oversize return to ccraniniiting ions 

. . Separator in feed to Comminuting :one 

. Projected Taterial "rap chamber 

. Helical pusher inside cube jnaves BBteri 

toward perforated .T£~jer 

. . Ultit wans CO vary particle c^arser.eas 

. . Wlie re In che perforatsd r«rcsr is other 

than :1a: 

. . With series of axiaily alined rocary 

knife blades 

. , With rotary toilfe befars nwrrier 

. . . Tiie ha'/ir.g configured interior 

surface 

. . With Weary knife after member 

. Ccnrair.utirig surface provided with 

cceriings co penw; discharge of mwrial 
. . Ccaperatss Mich rnoving CDoaiir.ucing 

surface or senber 

. . . Lccse c/lindar or sp'ners 

. . . Travelling roll surface or .TKrier 

. . . Qscilla;ing surface or .Twrrier 

. . . [taclilinearly reciprocating surface 

cr BBSlber cooperates with rotary 

g 

. . . Notary ccmir.inut;.-.g surface having 

openings cooperices witfi anving sur 

face 

. . . Ccape-rates with rocary motet ccmi-

nuting 

.... Material chrown aiaina; perforated 

surface by cen;rifi!;al fores 

.... CcnrninotOT xia:;d for movement 
relative to rotating support 

i 

.... :cr:er. or screen elements rove 

during weminution 

.... Offset Fingers on. stationary 

surface and on rotary meirher 

.... Provided with special cenardnuting 

surfaces sr iharaoterijtics 
Perforation bcur.d?d by sharp rdge 

And auxiliary asperforate surface 
fe.?., p 

Three or ravs serially acting 

aiternace perforate and ir^er-

fori;e surface; 

Spaced oarailei bars (t.g., 

"gme"5 
. , , . Hinged or cLT^jing type screen or 

iupport 

.... Kith naans eo change or adjust 
COnmimreing position a: icrsen or 
seresn element 

.... Se.Tjjva'ols or tnterchangoabla ;cr;e.~. 

or screen por:ion 

.... jtaticnar.' :oncave surface 

.... Stationary flat circular surface 

. . Rotating cconinutlns surrace havir.g 

openings 

. . . Radial cccirainutilig :ac» 

. . . Cuter peripheral EOHninuting fj;s 

. . Recippscal coaiiinutiiig surface having 
apenittes 

100 

100.5 
101?. 

101A 

101S 

101C 

101B 

I01M 

101.1 

191, Z 

101.3 

101.4 

101.5 

101.5 

101.7 

105 

104 

105 

106 

107 

ioa 

109 

110 

111 

112 

115 

114 

115 

1X6 

120 

123 

US 

126 
177 

. Stationary cocainueing surface Saving 
openings 

Gwersiis rejection by assHiinuEinj surface 
With recirculation of .rateriai tc 
carjrir.uting :;ne 

With jgitacor 

Hottle breakers 

material receiver or receiver enjagL-ig 

Cc-7.bi.n5i! with sink drji^ 

Ccwined st ccn'.^rtible 
. . LVJ:aIers with fluffer md blower 

. . Mill and mixer 

. . ^ju.T.al powered ini.ll 

. . Plural eaterials 

. . rtatale cr-jsh-r 

. Convertible ;o rum-ccciauajtiSE =rtar;ut5 

. Cc^iined with non-oc»iBii«jtinfl raans 

. . With means to indicate condition of 
apparatus, work or prcduc; 

. . Prior shaping M3ns (e.g., tuarterir,;) 
. . With material hndlir.g other than iz 

or £reo coraainutina mm 
. . . And Bjans to nix plural naisrials 
. . .Vijulent supporting rreans 

CcHdnuting surface decorsable by cc.-.tact 
with -Jterial 

Rolls frictioriaUy driven and supported 

by relatively .cov-ing surfaces fe'.j., ball 
chasers) 

. Kith additional, diverse type of wraai-

. .-notional drive surface en horizontal 
axis 

Plural rotary or oscillatory surfaces 
cooperate with ccnricn surface 
chasing mils} 

. With additional diverse type a; ;c-T7d-
nutor 

. With rjcorial feeding BSChanism or 

. Outer peripheral contact of cannon 
surface by plural surfaces 

. . With surface clearer or scraper 
. Plural surface crcoerate with Bach ather 
. facial facss :f plural rotar;' surfaces 
cccperate with co^cn surface 

. Plural lets of plural surfaces cooperat 
ing with plural conr.on surfaces 

. . Coaxial rotors radially arranjes on 
Sane side or c;;mon surface axis 

. Camua surface saves during consiinutian 

. . With planetary Tove.^nt of plural 
surfaces 

. . With material saving or discharge 

>e.j. 

. Positively driver, plural surfaces 

. Plural surfaces forcible avay fzca 
cenren surface 

. . Ccur7.cn surfsca rotates cr. horiitmtal 
axis 

P^fotary tnvexwnt of plural su—"aces 
. With -a:erial anving or Jischarge 
™ans 

. Compounded planetary moveaent 
. Positively driven plural surfaces 
. Forcible iway froa com»n lurfsce 
■ . Fi-/3:al!y rci^iZid fer forced rcve-

rer.t 
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130 

131 
132 

133 

134 

I3S 

136 

137 

133 

139 

no 

ui 

1*2 

143 

L44 

14 S 

146 

1-19 
130 

151 

15 IP. 

15ZA 

153 

15-1 

135 

1:6 

157 

is a 

161 

16 Z 

Plural rotary or oscillatory' surraces 

:;cperate with coracn surface (e.g., 

chasing Bills) 
. Planetary navesient of plural surfaces 
. . Forcible away from ccnrcn jurrace 

. . . Pivataily rrcunted for forced 
ovettent 

Cenerifugally urged toward contaci 
With centrirugal fores Ticdiiy-

ing r^ar.s 

Centrifeigally urged twara csnt:ic; 

... Kith reans in addition ta weight of 
plural surfaces far urging surfoces 
coward contact 

... ^tors indapendantly forcible 
away frcrr. ceMian surface 

Parallel iraterial flow through pl^^ai-
ccnndnuting tones 
. With unitary or Lnterccr.r.ec:ed :aed 
aachanlsa or controls for plural :=r.es 

Interc^rjiectsd rieafls &rcing Tatarial 
against roving ccr^dr.u;L-ig surface or 

surfaces 

. All ccraninutir.? :cnes 31 lease grinding 

body r/ce 
. All caviinuting :cnes ot ratavy SEriK-

Ail camliuiting zsnes of 

surface tycs 

. All oomitaiwcing sonos 

16J 

156 

la' 

69 

69.1 

69.2 

"0 

71 

.< j 

171 

irs 

176 

17' 

1TS 

179 

ISO 

131 

132 

135 

.. All cooalnuting : 

surface rype 
... cilttumfatentlal or tangential 

material flew cnly 
.ill csoceratins surfaces rocats 

Rotary surfaces 01 je:ara^e 

isnes coaxial 

Simultaneous adjust:^; or 

posttiortlns 0: separa:e surface; 

... Axial or radial mUaiial So" 
enly 

.. .Ml OBmminucing :anes of 7ec:?r=ca;-

Lr.3 surface ^■■pe 

... 0scill3:i^S surface 

... Vertical rec;ilinear TOveir.eitc 

inr.ularly rccr.^ed coving surricss 

. . .^1 ccminaEing -sr.es of Single 

surface ;ories 
Series x.a:erial flow oniv chrOUgh plural 

CSHBlinuting :or.ii 

. . . Various types o£ ccmnir.ucing :cnes 

.lil caminuting :ones of loose grinding 
body T'-pe 

. All coradnuting ::r.es nc rscar;' s;...-:-

ing Terier :y?e 

All asnninuting i^r.es at cooperating 

surface r/ps 
. . . .Ui caminuEing :cr.es ot ccnccur.a 

Tcv^r^r.c t>-pe 

... .All coT.-nir.utir.j :anes oc rotavy 

surface typo 

.... Circumferential or tanjensial 
Mterial Elw inly 
.yi cooparating surfaces r::a:i 

. . . . Cr.e surface i-" each coupla non-

rotary _ 

.... .Axial or radial catsnal :i^H Mi) 
.... C:iH7.cr^ axis of rotation 

. Horizontal axis 

1 

133R 

!S;A 

136R 

136.1 

iao.: 

136.3 

135.-1 

137 

1SSA 

139R 

I89A 
190 

91 

92 

$1 

9i 

.95 

196 

.97 

19SA 

159 

199.1 

19?.: 

1199.3 

193.-
199.; 

199.5 

. • All cooniflliEUig ;wr.es or reciurcca"-

icj surface r-"pe 

... Vertical rectilinear navemenc 

Wieh c=rjiinu:i.-.g rre^tev cleawr or icraper 

■ ConiactLi; working surface of rotary 

:r-."ai"'jt:.~g rerrjer 

Zxvi iuppor: cnminuGor 

. Reciprocating cooperating eonminiKing 
surfaces 

. Sosary tool 

, ;-Ushe7 or posxle 
Lcose jrir.ding body cominutor (e.;. , ball 

or red nulls) 

. Vfich feed and/or discharge 

. With Lidependent rrearj rrovin? or juidi^; 
the material sr.d/or jrir.dirig bodies in 

receptacle 

. . Rotary grinding body ?<jsher (e.^., 

ball chasers) 

... Bori:oneal axis 

. Rotating receptacle 

.. Tilcabla axis of rotation 

.. Roller iupecrted receptacle 

. Receptacle structure 

.. With non-axial opening 

. . With lifting or distributing at 

SKtre^iv/ o£ receptacle 

. . With lining 

... With lifting or distributing charac 

teristics 

. Grinding bodies 
Rotary striking -£~be? (e.j., haensr mills] 
. . PWJp and rotary disintegrator 
. With feed ar.d/or discharge mchanisra 

or control 

■ With distinct paths to strii:-

tag ve 

. . . With DBBnS " rej^laze zssd or sis-

char je 

.... Including Mans M altar 'iirection 

of flew 

■ - • Rotating sr csciHating feeder 
. . With rroifi.-.g cooperating surface or 

rreriier 

. . .Axial and/or radial flow of material 

.... Pin disc ccmiruTUitor 

. . CirOMferentiai or :a.-.gentiai flew 

.... Reversible rotary Bills 

. . . With Inteisesning iapace os^iers 

. . Rotor scructure 

... 'flith Striking wroer adjusting means 

... With loosely counted striking re.Tcer 

... Striking rxrjer pivcted to rotor 

. . Striking iK.vfcers or h^-rrers 

... Lease ring type 

... Widl attached ^ear verier 

. Cooperating rciminutir.g surfaces (?.J., 

iaw crushers] 
. . . Single roll ;jw crushera 

. . Batch type (e.;., rwrcar and pestle) 

. . . 'iiith Tiear^ :; ^xjve catch container or 

suppor-

.... ;n^enrj.tter.t Bovement of support In 
terrelated wish EOvetasnt o; -jr-»r 

Roctilinearly rtciprccating knife 
Stackiag I-c-.ifi 

.... Uni'directional mover.en; ot support 

with rerj en feed ar discharge 

batch 
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199. ? 

199.3 

199.? 

199.11 

199.12 

:oa 

Mi 

205 

:os 

210 
11 I 

214 

21; 

213 

213 

223 

2;y 

230 

231 

n£ csmi.iue ini; guriacas \£.i., 

jaw trushers) 

. . Batch type [«.g., ^crtar and pestle) 

. . . ■Vith Tjesns to rove botch container or 

import 

.... [4ii-directional aoveceflt o: support 

With revolving tool 

Mich rectilinear reciprocating 

Coal 

. . . Stationary container or support 

. . . , With rectilinear reciprocating :ool 

.... Kith rotary tool 

. . Endless bolt type corMlnuting surface 

or surfaces 

. . Compound inwement coKulnucing surface 
or surfaces 

. . . Kith feeding antl/or discharging 
mechanism or control 

. . . Rccary exponent 

.... Circxcifsr'.-ntiai or tangential flow 

of material 

. . . . ?«orating and reciprocating sur-

Late 

.... With .Tc/inj cooperating surface 

.... Cvraiory or plo.ietar>' ^ov'er\ent 

Hccsn;r:c drive sleeve within 

jyratory irerier 

.>:th '^icer ^Jice or suooort :or 

Z37 

233 

235 

241 

242 

ZJ7 

Z-5 

2S1 

2S2 
;$3 

^balanced w»ijar irive 

Gyratory lerr.fcfir yieldiugly z;j 

Minted 

Upper j>'ratcr/ drive 

Bottcn shaft adjustir.j TOi"j 

Scoentric shaft j;Tator-.' drive 

Eccentric gyratory jleeve beLow 2S"u 

jyratory Tf.Tier 253 

With jyra:jry THrber sealing Tea.-;-

. . . Unitary o^rr.ir'.utir.g THrner a.-.d ;S9 
eczs.-.tric strap 2S9.1 

.... iii;h Tcvin; ccoperiting surface 

. . . Cci^iinutinj rtirifcer pivoted :o FZ39 . Z 
oscillating 5i;oponinj Link :259.j 

. . Sotar.- surface or surfaces ,250 

. . . Circ-^!ieren;;a: 3r tangential flew j:1 

material (*■!■- ^I1- mi-S or roll 250.1 

zei 
251.; 

ZSI.i 

262 

254 

255 

266 

257 

:&3 

iid concave mills) 

.... ?fith Material feed ind/or discharge 

unchanisn or toatroi 

l~dles; belt cwveyer 

Hopper 
With ro^l or totary Tia^eriaL 

agitator 

.... With material retaining isani it 
axial end of totarv surface 

.... 3cth cooperating surfacss rctate 
(e.g. , roll mi 1 lsj 

'ntemal coroinutins surfa-te 

5ur:scss rotate Ln Jcr.e direction 

te^i "n ~on-?.orttop.tai 

Adjustable or jdeldably m 

rotary surface 

H>-draulic or pneurivt:; Mounting 

d/ ill ildb 

J2S9 

and/or ttially >"icldable or 2TG 

adjustable 

Pivoted roll supswrs 

Adjustable pivct 

Both rotating surfaces adjus 

able or vieldable 
ccperaf.ng non-smooth surface 

„„„. [:: 

g 

... With nan-rocaty rarisea rcv.r.j 
rrxjar.s 

... With plural alternatively usabl? 
non-rotary surfaces and/or 7e~rict' 
able rotor projections and/or 

idjustaoly or yieldabl/ :rc_r:::ed 
rotarv surface 

... Non-Fataiy surface adjustable sr 
)*i« liable relative to rotary surface 

Sectional non-rotary surface 
fiav;r.g Lr.dsDender.~I/ adiustable 

ar Violdable parts 

Radially of rotary surface 

... Cooperating ncn-s-coih surface 
characteristics 

T.-.-er-eshing 
. . Axi.nl and/or racial flow of T-iteriaL 

(e.j., disk --ill or ccne and s.ieil 
mills) 

... 'vich £eed and/or discharge nechafl-
isn or control 

Axially .^ci^iced rotary propeller 
or screw 

::oritcntal axis 

. . . . riocper 5!~jc lv 

Subjacent shaking shoe cr 
7CC e p t a C i '3 

... With roving cooperating surface 
Both cooperating surfaces rota.:e 

'i1n-c03.x1.il or eccentric 

Vertical asis 

... hi eh rotary surface axis non-ccaxial 

3r eccencric relative to w^-ro;arv-
su-facs axis 

... Vertical axis 

Garbag-; dLiposer 

Rotary Shaft supported above 
rocar/ cc"ni"u*Lng XBBifciar 

... .Adjustable rotary merrier 

... ifith naans vary 5sec3 be;-»°?a 
iurfaces 

3y fiMia 

Surface yieldafaly held in -o=i;i;n 
... Cjccers-ir.- non-sEooth surface 

CfiMacEsri sties 

Worn or scraw cw-ainutor 

fticsniBshing 
.... Conoiisl jurf^cs 

'^pposed, flat -©axial si^faces 
(e.g., disk niiij 

Having plural angLslarly rsli-ad 
iar.d iid jtoove 

. Bee■.cr=C3ting ;ur:'acs or surfaces 
. . Parallel ration 

. . Oscillating cseninuting surface 

... WltJi ;ssd and/or discharge meciianisa 
5r control 

... wich moving cooperatins surface 

... Liri sr.d eccentric type actuator 

... Serial pivoted links type actuator 
or '.i.-J; wtch lever type acsiBtsr 
C«'#g-, tQKls type} 

Vear.s actuating pivot of serial 
links 

. ■ . vertical rectilinear Tjoveaen^ 'e * 

hb.7? aills] 

Wth fesdin? aid/or discharjinj 
.^C".s.TiLSTh or isnzroL 

With -ejr^i to rotate aovinj jur-
racs sn non-coraninutiag #;7o'-.e 
Cravit;/ projected surface sr.iv 
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