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ABSTRACT

Patent descriptions of silvicultural machines from two major
wood-producing and wood-consuming countries (Canada and the United Statesg)
have been collected and classified according to the disclosures made in
each. The purpose of this study is to 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 &té colligées et classées en
fonction des découvertes réalisées en ce domaine dans chacun de ces
pays. L'objectif de cette &tude consiste A dresser 1l'inventaire et a
indiquer le niveau de l'activité créatrice ainsi que l'orientation de
1'intérét en ce qui concerne la mécanisation de la sylviculture dans
1'industrie forestiére.



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 technolegy 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 that 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 tnvalid by the courts. The invention
covered by a patent is defined in numbered paragraphs called "elaims"
which describe in explicit terms that which thne patentee regards as
new and in which an exclusive property or privilege ts 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. 28 7
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 States and Canadicn patent
offices for the classes applicable to the field of silviculture. With
respect to site preparation, sample patents are included for machines
for harvesting individual trees, machines for swath-clearing an area,
machines for clearing trash and 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
18 generally covered in classes 37, 58, 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 trees, for transporting rlants, 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 direciions 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 18 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. Subelass 25 in class 144
contains patents for methods and/or machines for harvesting trees. Sub-
class 26 also contains patents for tree harvesting methods and machines
but is limited to harvesters that include a chipping fumction. Subelass
27 is limited to harvesters that include the function of felling a tree
(or trees) or bucking and subclass 28 is further limited to include a
delimbing function.

Patents are placed in the various classes and subclasses on the
basie 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 i1f one is particularly interested in bark removal
one should search subelasses 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 1ike. 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.



Harvesting Individual Trees



@0

®e

MO No. 1004129
@ ISSUED 770426

@ CUSS  144-33
C.R. CL.

CANADIAN PATENT

TREE HARVESTING APPARATUS

Nindsor, Roobert N.,
Australia

Granted to Eaton Yale Lid.,
Canada

APPLICATICN No. 202,184
FILED 740624

PRIQRITY DATE Australia (3, 805) 730622
U.S.A. (449, 045) 74@07

Ko. OF CLAIMS 17

DIBTRMBWIED AY "Wl Paldm) AFrFvwl OfTama
CCAITail ey
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United States Patent o

Harmon

(1] 4,067,369
(45] Jan. 10, 1978

(54] WHOLE TREE EXTRACTION DEVICE
[75] Inventor: Grady R. Harmon, LaFayette, Ala.
1

Assignee: Weyerhaeuser Company, Tacoma,

Wash.
[21] Appl. No.: 646,465

[22] Filed: Jan. 5, 1976
(15 [ ¢T3 s JSE————————— | |) L€ < 4
B2 US.EL vy 36034 R S R
144/2 N; 173/49; 214/3; 254/102
(58] Field of Search .........cceonnens 218/3; 37/2 R, 195;
144/2 N, 34 R, 34 E; 173/49; 254/132, 124
i56] References Cited
U.S. PATENT DOCUMENTS
3,336,082 8/1967 Bodine, Jr. s 3172 R
3,738,401 6/1973  Wiklund ... . 1s4/34 R
3,914,883 1071975 Boding ..o, 37T/2R
3,933,188 1/1976  Boivin ... L 13 R
1036060 I/1076  Cleag cmsminssimsaisins 37/2R
3,958,613 5/1976  Herz wcirecssmmennnnnnncnn. 144/ N

Primary Examiner—Othell M. Simpson
Assistant Examiner—W. D. Bray

(57) ABSTRACT

A whole tree extraction device is mounted on a prime
mover. The extraction device is comprised of a load
frame which is carried and supported by the prime
mover. Slidably mounted on one side of the load frame
is the power frame to which is attached at least one
power cylinder for moving the power frame with re-
spect to the load frame. Mounted on the power frame
forwardly thereof is a vibrator frame to which is at-
tached a pair of cooperating shearing blades together
with a pair of cooperating gripping extractor arms. 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 and grip-
ping extractor arms. Means to vibrate the shearing
blades and the gripping extractor arms relative to the
power frame in a substantially vertucal plane during the
shearing and extracting modes are operable on a com-
mand signal. The vitration imparted to the shearing
blades enhances shearing of the lateral roots while the
vibration imparted to the gripping extractor arms both
enhances lifting and aids in sod removal from the root
system,

13 Claims, 7 Drawing Figures
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@ ISSUED

@  CLASS
C.R. CL

O CANADIAN PATENT

0) TREE HARVESTER
D) 3usch, Thomas N. and Hoadley, CyrusE.,
U SR
Granted to Youngstown Sheet and Tube Company,
1. 8.4,
@ APPUCATICY Ho. 055,150
ALED 690623

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

Ho. OF CLAIXKS 7

DISTHBUTILD 8 Twl PAaTI™T OFFICE OFTTaw

CCadra il Tay

1014828

770802

144-29

"






®6

@™ & No. 10607545

© ISSUED 770329

CLASS  144-24
C.R. CL

CANADIAM PATENT

MOBILE TREE PROCESSOR

Larson, Robert W., Canada and Lundberg, John P.,
U,S.A,

Grantsd to FMC of Canada, Lid.,
Canada

APPLICATION No. 047,332
ALED 690331

PRICRITY DATE  U.S.A. (727,431) 6805C3

Ho. OF CLAINS 27

DISTRMUTED 8% YW PATEMT OFYe I OTVawa
CCAITa (] Ty
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@@ No. 1011625
@ ISSUED 770607

(UASS  144-33
C.R. CL

CANADIAN PATENT

METHOD AND MEANS FOR REMOVING SURFACE MATERIAL
FROM TREES

Puna Erich,
Sweden

Granted to Brundell och Jonsson AB,
Sweden

APPLICATION Mo. 208 627
FILED 740506

PRIORITY DATE U. S. A. (395, 856) 730910

Mo. OF CLAIMS 54

CLA7a 12 24
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@& Noo 1026213

@ ISSUED 780214

@  CLASS 144-24
B Gl

CANADIAN PATENT

TREE AND STUMP EXTRACTION

Herz, Alvin E.,
LS A

Granted to The L.B. Foster Company,
U.S.A.

APPUCATION No. 236,938

FILED 751002
PRIDRITY DATE
No. OF CLAIMS 8

Ol‘IIII\)!lo BF T PRTIT™NY OrriCcl OFfTawa
CCriraid rar
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) C“) No.

@ ISSUED

@ CLASS

C.R. CL.

CANADIAN PATENT

TREE SUPPORT AND CONTRCL DEVICE IN A
TREE PROCESSOR

Baivin, Joseph J.R.,
Canada

Granted to Logging Development Corporation,
Canada

APPLICATION Mo. 233, 143
ALED 750808

PRIGRITY DATE

Ko. OF CLAIMS 8

QISTRIBUTID BT 'TuE FPailaY OFFICT OFTaw

CCajrara

1018043
770927

144-25
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United States Patent (9 [11] 4,090,540
Smith et al. (45] May 23, 1978
[54] TREE CUTTING APPARATUS 2,664,925  1/1954  Jacobs et al, .cerereennsnnnn 144/34 R
2 ! Fi e ML L VA L ST T S 304379
(76] Inventors: Dale A. Smith, 724 Main St., Mount 2,695,041 1171954 T ity
Veron 1l 65861 Cyril Bavtin, ) / QUIMIEAN isiisissisamisiaiaiiin 33,928
R.R. 1, Waltonville, Ill. 62894 Primary Examiner—Othell M. Simpson
Assistant Examiner—W. D. Bray
No.- 72
(21] Appl. No.: 725,455 Attorney, Agent. or Firm—Bacon & Thomas
22 iled: . 22,1976
E | Fi - Sep. 22, 197 (57) ABSTRACT
51] Int Cliiicimmmnasnansiasanas ANG23/08 ; ;
(52 US. Gl 43 R, 307379, Aiil'mm;worl; m?umed on a tractor has separate verti-
33/471.2; 83/743; 83/928 cally adjustable eet to support it from the ground at a
(58] Field of Search oo 8374712, 483, 485, dcmr‘ed angle of t_lll so that a circular saw, slidable on
33/743, 928: 307379, 379.5, 341, 373: 144/34 R, :—_{h'e iramed:l.\nd ddn‘ven frgm the tractor, can be moved
312, 309 AC downwardly and forwar, ly to sever a tree along a slant-
. ) ing plane below ground level. The frame has a member
{56] References Cited engageable with a side of the tree to resist the tendency
U.S. PATENT DOCUMENTS of the frame to move laterally due to reaction from the
892,895 T/1908  ROSE ooovcrrsssoemssssssssominn |e4/34 g Chuing load on the saw. A hydraulic motor advances
2378.558 61985  lrwin, 6. o C _3iy74y  the saw while the tractor remains stationary.
2,462,314 2/1949  Fuqua ... e 144734 A
2,474,037 671949 Cuthrell e 144/193 R 6 Claims, 6 Drawing Figures

e L R

T Py

—

AR U

-




4,116,249
APPARATUS FOR CUTTING, FELLING, AND
DEBRANCHING TREES

Lars Guonar Hiigberg, and Bo Gunnar Ekeborg, both of Bonas-

sund, Sweden, assignors to Mo och Domsjo Akdebolag, Orn-

skoldsvik, Sweden

Filed Mar, 10, 1977, Ser. No. 776,385
Claims priority, application Sweden, Mar, 15, 1976, 7603282
Int. CL* AOIG 23/08

US. QL 144—3 D 14 Claims

1. An apparatus for cutting, felling, and dedranching trees
combining tree-holding, tree-cutting and tree-feiling means
with tree-debranching means in one felling head, compnsing,
in combination, a mobile crane; a felling head pivatably
mounted on the mobile crane: the felling head comprising
means for hoiding a tree, means for cutting and felling a tree,
and means for debranching a tree; the felling head beng pivat-
able betwesn a first position in which the res can be held by
the holding means, and cut and felled by the cutting and felling
means; and a second position in which the felled tree can be
moved along its longitudinal axs pust and debranched by the
debranching means, and the debranching means compnises first
debranching means, second debranching means and third de-
branching means ind a support means movable reciprocably
with respect (o the felling head and carrying at least in part the
first, second and third debranching means and a nolding
means, the holding means, debranching means and support
means bemng coordinately and combinably movable with ra.
spect to each other, 5o as to embrace a tree therebetween.
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©®O® No. [02893]
@ ISSUED  Toudod

ClASS  144-25
C.R CL

CANADIAN PATENT

TREE HARVESTER

Savage, Donald D.; Chambers, Robert V. and
Mills, Maurlce T,, U.S,A.

APPLICATION ¥o. 182 247
FILED 731001

PRIORUITY DATE U, S. AL (293,482) 720929

mOOFOAE 20

CHITRAWUTID §7 T Sargiy OFFwct. OTTawa,
Coarazry
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@ ISSUED

G CLASS
C.R. CL.

CANADIAN PATENT

TREE FELLING APPARATUS

Bruun, Lars 0.,
Sweden

Granted to Bruun System AB,
Sweden

APPLICATION Mo. 213,286
FILED 741107

PRIORITY DATE  Sweden (7315516-0) 731115

No. OF CLAIMS 6

--------------- T FaTCmT CPrrPICE OfTawa
CCaFTa(2 ey

08540

770412

144-27
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@ ® n.. 103€043
ISSUED 730803

(D) cuass 14427
C.R. CL 254-156

INT. CL. £ A01G 23/08

CANADIAN PATENT ®

PROCEDURE FOR REDUCING THE GRIPPING FORCE
REQUIRED FOR PULLING OUT TREES AND FOR
SEPARATION CF ROOTS BY APPLICATION OF A
FORCE ACTING ESSENTIALLY IN THE LGNGITUDINAL
DIRECTIQN CF THE TREE, AND AN APPARATUS FOR
IMPLEMENTATICN OF THE PROCEDURE

Widegren, Lars H, and Keskifalo, Tege O,,
Sweden

Granted & Firma Elektro-Diesel,
Sweden

APPLICATICH We. 240,403
FILeD 51125

PRICRITY BATE  Sweden (74-14850-9) 741127

Ho. OF CLUES 22

SAFTASUTED B¥ Tl PATENT SFrcil oTTAsms,
CCAIT4 {13-7%)
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4,121,777
MOBILE TREE REMOVING APPARATUS
Richard M. Kolstad, Rte. 2, and Robert V, Anderson, Box 66,
Hwy. 60 East, both of, St. James, Minn, 56081
Filed Sep. 15, 1977, Ser. No. 833,575
Int. CL2 BO2C 4,30
U.S. C1, 241—58 5 Claims

-

1. A mobile tres removing apparatus comprising: a vehicle,

an clongate extensible and retractable boom structure
mounted on said vehicle and including a plurality of 2lon-
gate boom sections each having an outer end and an inner
end, certain sections ¢ngaging the next adjacent section in
telescoping refation and bemng longiudinaily shiftable
relative to ¢ach other, other boom sections being pivoually
connected to the next adjacent section,

a cutung device inciuding 1 housing,

means shiftably mounting said housing on the outer end of
the outer section to permut shifting movement of the house
relative to sad outer section,

revolvable cutter members in said housing for ¢ngaging and
cutting the limbs and trunks of trees into chips,

power means for revolving said cutter members,

means defining an elongate conduit having one end thereof
communicating with said housing,

a vacuum pump connected 10 the other end of said condunt
and being operable for removing chips from said housing
through the conduit by means of a vacuum.
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@ ® no. 1035673
SSUED 730301

(G2) class  144-33
C.R. CL

®E CANADIAN PATENT @

@ FLAIL DELIMBER

Larson, Robert W.,

Canada

G) o ® AnG B
@) APPLICATION Ho. 237,344
@)  FLED S 75106
PRIORITY DATE

Ro. OF CLAINS 11

OMTRIBUTEID 8Y THL FPATENT OFTHCL OT TAwA
CCA-I74 {11 ™4}
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United States Patent (9]

Schoonover

27

(i 3,818,957
(451 June 25, 1974

[54] 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.: 245,972

[32] LS. Cliiieeeeeecteiic e v ananas 144/34 R
[S1] Inte Cliiciiciiiiceececeeerrerenne. AD L 23/02
[38] Field of Search...... 56/255, 256, 295; 144/2 N,

144/34 R, 34 A, 34 B, 309 AC
[50] References Cited

UNITED STATES PATENTS

1,320,044 1171919 144/2 N
2,404,655 Ti1946 144/34 A
2,672,171 311954 144/34 A
2.923.332  2/1960 144/2 N
3,198,224 8/1965 v 1942 N
3,343,575 9/14907 s 19434 R
3,533,458 10/1970  McColleviovrrieeerennas L 144/309 AC
3,550,360  12/1970 Van Der Lely .cocveeinnnnnne. 56/295

Primary Examiner—Gerald A. Dost
Attorney, dgent, or Firm—=—Christensen, O'Connor,
Garrison & Havelka

[57] ABSTRACT

A brush and tree cutting and pulverizing or comminut-
ing apparatus is mounted on a tracked vehicle. The
apparatus includes embodiments for ground prepara-
tion for tree planting sites. 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 0 manipulate the
cutting head for lateral, vertical, pitch and roll move-
ments. The cutter head includes a bearing block hav-
ing a shaft journaled therein. The shaft is driven by a
hydraulic motor. A cutting wheel is affixed to the
lower free end of the shaft. Preferably the cutting

wheel is a massive disc having a plurality of cutting
tooth mounting bars arranged in a predetermined con-
figuration on its bottom surface and on its periphery.
Cutting teeth are movably attached to the mounting
bars. The cutting wheel further inciudes a plurality of
cutung teeth, preferably of two different types, arfixed
to the top surface of the cutting wheel. Other embud:-
ments of the clearing apparatus include muluple
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 u
cutting wheel mounted for rotation thereon. In addi-
tion, the apparatus can include a cutting wheel
mounted for rotation in a generally vertical plune 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 site
preparation wheel Is attached to a movabile boom in
turn mounted on a vehicle. The site preparation wheel
can be a massive disc mounted on a hub in turn
mounted on a rotatable shaft on the head of the boom.
A plurality of massive ground and rock cutting teeth
are arranged in a predetermined pattern and affixed to
the bottom portion of the disc. The disc can include
an auger means mountsd coaxially with the hub to
initially break ground for the preparation wheel, to
guide the ground and rock cutting testh into
appropriate engagement with the site being prepared,
and to excavate a planting hole for a tree. The site
preparation wheel can aiso include a plurality of
elongate blades mounted on the wheel or hub. The
blades have a ground-engaging e¢longate cutting
surface on the bottom thereof. A shroud can be
affixed to the outer portion of these elongate blades to
retain dirt or earth removed by the blades at the site
rather than spewing the loosened dirt aside.

33 Claims, 30 Drawing Figures
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4,125,987
ROW CROP HARVESTER

Bernard Krone, Spelle, and Wilhelm Ahler, Stadtlohn, both of

Germany, assignors to Muschinenfabriken Bernard Krone

GmbH, Spelle, Germany

Filed Oct, 1, 1976, Ser. No. 728,772

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

1975, 2544200
Int. C1.2 AO1D 45/02

U.S. CL 56—13.3 8 Claims

1. A machine for cutting and chopping of crops with stalks
which is adapted to be pulled in a direction of travel by a
tractor or the like over the ground on which the crop with
stalks to be harvested is located, compnising in combination,

a guide casing having vertical wall means;

a cylindrical drum rotatably mounted on the guide casing
about a substantially vertical axis, said drum having gnp-
per teeth extending from us peniphery; the direction of
travel of the drum corresponding to the twelve o'clock
position on the drum, a first portion of said verucal wall
means extending substantiaily parailel to the cylindnical
surface of the drum at a distance therefrom from its 3-
o'clock position to its 3-o'clock position and defining
therewith a pulling 1n passage for the crop to be harvested,
1 second poruion of said vertical wall means merging with
said first portion and forming a feed trough which sxtends
substantially rangennaily with respect to said drum;

a chaif blower having an inlet is operatively mounted con-
liguous to said feed trough;

a pair of feed rollers are operatively mounted on said guide
casing immediately upstream of said inlet of said chaif
blower;

cutting meuns are connected to said first portion of said
vertical wall means and extend into said pulling in pas-
sage:

whereby the stalks of the crop are adapted to be seized by
the gripper teeth of the drum and transported into said
pulling in passage in said cutung means where the stalks
are cut off and thereafter the cut staiks are transported o
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@G No. 1024044

© ISSUED 780110

@ (U  144-26
CR. CL.

CANADIAN PATENT

CLEARING MACHINE FOR BRUSHWOQD

Pallari, Kyostl,
Finland

APPLICATION No. 236,712
FILED 750930

PRIORITY DATE
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@ ¢ No. | 019656

@ ISSUED 771025

—

& CLASS  144-25
R WL,

CANADIAN PATENT

TREE HARVESTING MACHINE OF A WALKING TYPE

McColl, Bruce J.,
Canada

Granted to Owens-lllinois, Inc.,
U.S.A.
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United States Patent

Scarnato et al.

nsy 3,673,779
1451 July 4, 1972

1340 HARVESTING MACHINE
1721 Inventors: Thomas J. Scarnato, Bamicgtoa: Pasl C.

Grodon, Hinsdale; Stephes R Humer,
Downers Grove; Paul W. Krage, Elmburst;
Richard A. Zablockl, Chicago, all of I
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(23] Filed:
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Apeil 23, 1979
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(571

ABSTRACT

A mower conditioner compriting disk-type mowers ahead of
the conditioning rollcss functioning o cut and throw the
material directly to the conditioning rollers. Another embodi-
ment utilizes disks which provide unobstrucied top surfaces -
which serve 1o aceept the material and to sling the material
rearwardly into the conditioning rollers, :

19 Claims, 6 Drawing Figures
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Koziol (451 Feb. 18, 1975
[54] BRUSH ERADICATOR 2734326 271956 Gebhurt oo TR
5 237,348 3/ 196 : T TR
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Midland, Tex. 79701 3534533 10/1970  LUOME «ooovvcann e SO/L0.Y
11 TR g oy - 3,584,787 1971 Thomason ... 297121
[AS (Rt M 27,1972 3609903 1O/I9TL  RuSE oveocroosrsnniensinicn s 371 43
b X o
[, ApplNo.. 309,768 FOREIGN PATENTS OR APPLICATIONS
) 49831 $H1938  Eranice.ooaissanaimessos b T
[52] U.S.Cleoooiio.... 56/16.8, 36/11.8, 47/1.43,
N . 4‘”_:-7 Primury Exantiner—Russell R, Kinsey
T M 1G] S——————————— 1 L R LT Atturney, Agent, or Firm—Wendell Coftee
158 Field of Seurch ... 56/1, 16.8, 13.6, 327,
T Immediately after unwanted brush is ~hredded by
(56 References Cited ;1;Jils.h;.hurluxpnscdr_\'tump: are .\pr‘:;_\'ud[\nlh hL‘l’"{lL‘l\fL‘.
T =~ “lexible Hups or fingers trip on the stumps and acti-
) i LF'D STATES PATENTS vate the herbicide spray: therefore conserving viher
1378162 Vw2 Monthan..onn 1T1HR vegetation and, also, conserving the herbicide
IE2LY LHIY42 KU senesess 47717 -
2,690,041 9 E954  Marihart.c 36/327 A 9 Claims, 4 Drawing Figures
1.732.675 Lt9s6 Smiath et .. 56/6




4,110,959
MOWING DEVICE

Pleter Adriaan Oosterling, and Hendricus Cornelis van Stav-

eren, both of Nieuw-Vennep, Netherlands, assignors to Mul-

tinorm, B.Y., Nieuw-Vennep, Netherlands

Filed Nov. 2, 1976, Ser. No. 738,079

Claims priority, application Netherlands, Nov, 28, 1975,

7513926

Int. CL? ADID 55//8

U.S. CL 56—295 9 Claims

1. A mowing device comprising a housing sxtending trans-
versely of the direction of movement of said device, a plurality
of shaits rotatably journaliled in said housing and driving gear
means arranged in said housing for driving the shafts each shaft
projecting upwardly from said housing to present an exposed
upper end, and a curter member fixed to the upper end of each
shaft, each cuting member comprising at least one lower ring

of substantially circular, uninterrupted circumference, skim-
ming the top side of the housing, an upper ring covering the
lower nng, means securing said upper and lower rings together
as a unit and inciuding at least one pin, and at least one cutter
fastened at the circumference of the cutting member batween
the upper and lower nngs by said pin and projecting radiaily

beyond said lower ring, the cutters of neighbouring curting.

members being relatvely off-¢=t in the circumferential direc-
tion, each upper ring being of irregular shape in plan view to
expose at least that portien of the lower ring of each cutting
member which 1s overlapped by the path of travel of =ach
curter of ¥ neighbouring cuttng member.

=
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4,099,269
MOWING DEVICE

Pieter Adriaan Oosterling, and Hendricus Cornelis van Stave-

eren, both of Nieuw-Veanep, Netherlands, assignors to Mul-

tinorm, B.Y., Nieuw-Vennep, Netherlands

Filed QOct. 5, 1976, Ser. No. 729,827

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

7511970

Int. CL.2 AOID 63/00

U.S. CL 56—314 26 Claims

1. A mowing device comprising a housing extending trans-
versely of the direction of travel of the mowing device, a
plurality of upright shafts journailed in said housing, driving
gear means accommodated in said housing and driving the
sharts, a plurality of curting members, one fixed to the upper
end of each shaft, supporting means having a supporting sur-
face bearing on the ground for supporting the mowing device
on the field so that the cutermost cutting member at one end of
the housing is disposed a predetermined distance above the
ground to define a curting level thereat, and at least one screen
attached to said one end of the housing and having 1 front
portion extending in front of the outermost cutting member,
viewed in the direction of travel and being located just inside
the outermost path of said outermost cutting member, bur at a
hugher level than said outermest cutting member, said screea
having a lower rim near the outermost cutting member, which
extends further outwardly than the fron: portion and is dis-
posed outside of the outermost cutting member, the lower rim
of the screen being located at a higher level than the support-
g surface approumately at said predetermined distance
above the ground.



4,112,656
LAWN MOWING BRUSH CUTTER
Jerry Ranko, 504 Reiss St., Meraux, La. 70043, and Frederick
E. Ranko, 2709 Barton Dr., Meraux, La, 70075
Continuation-in-part of Ser. No. 645,777, Dec. 31, 1975,
abandoned. This application Jan. 19, 1977, Ser. No. 760,596
Int. CL.2 A01D 55/18
U.S. QL 56—=320.1 3 Claims

1. A lawn mowing brush cutter comprising in combination:

a. a cart having a base with a forward center recess, a pair of
small front whesls, a pair of large weight carrying rear
wheels, and a rear handle for propelling and guiding said
cart by said large wheels;

b. a power supply mounted on said cart between said pair of
weight carrying rear wheels and forwardly of said rear
handle;

c. dual purpose cutter means horizontally mountable on said

cart and in said base and between said front wheeis and

said power supply for rotation by the power supply to cut
swathes of brush and grass defined by the forward center
recess in said base;

a single purpose mowing means mountable on said dual

purpose cutting means in radial extension thereof and in

combination therewith for mowing a wider swathe of
grass than said dual purpose cutter means; and

e, base adapter means including (1) a removable cover
means for covering said forward center recess to make
said base continuous and permitting said dual purpose

A

cutter means and said single purpose cutter means to cut
grass and (2) a removable recess member positionable
with said forward center recess and cooperable with said
dual purpcse cutter means to establish and mowing
swathes.
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United States Patent o

Forslund

(1]
(45]

4,048,733
Sept. 20, 1977

[54] DEVICE FOR USE IN REMOVAL OF
STUMPS
{75] Inventor: Erik Torsten Forsiund, Alfia,
Sweden
[73] Assignee: Osthergs Fabriks AB, Alfta, Sweden
[21] Appl. No.: 728,286
[22] Filed: Sept. 30, 1976
(30] Foreign Application Priority Data
OCct. 1, 1975 Sweden ....ccevvvvnnieiinieen, 7511007
(51] Int. Cl2 coooooeeeecoeereeceveseeee s eeveeesneneen. AOTB 13/00
[52] U Clivcivans e IT/2 Ry 144/34 A
{58] Field of Search ................... 37/2 R, 2 P; 83/658,
83/928; 144/34 A
[56) References Cited
U.S. PATENT DOCUMENTS
156,101 10/1874 Reyner .ccveeveviecoeeeieeeee. 3372 R
234,357 11/1880  Watson ... e JT/2 R
1,313,709 3/1919 McKoy ........... e 3T/2 R
3,989,075 11/1976 Coughran, Jr. .cccvevevcvivineee. 37/2 R

FOREIGN PATENT DOCUMENTS

672,506 1071964 ltaly ...
387,172 3/1972 U.S.S.R.
304,909 771971 USSR, ...
182,799  §/1969 USSR, ...
324,024  2/1972 USSR, ...
237,695 11/1969 U.S.S.R.

Primary Examiner—E.H. Eickholt
Artorney, Agent, or Firm—Pierce, Scheffler & Parker

[57] ABSTRACT

At the end of a vehicle-carried crane arm a vertically
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 the blades are spread to
break the stump into 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 9 (1] 4,074,447
Shivers, Jr. et al. [45] Feb. 21, 1978
[54] STUMP CUTTING AND PRECISION 3,342,530 9/1967  Krekeler vmemveeeervsreennnes 299/89
DIGGING APPARATUS 3,377,664 3/1971  Sing et al. ... . 37/DIG. 6
: 1,625,267 12/1971  Welbom .ccvviiviicinnncss 144/2 N
(76] Inventors: Norman E. Shivers, Jr.; David E. 3,732,905 5/1973  Pickel covvoereeerereseisennn 144/2 N
Shivers, both of 121 W, El Segundo, 3,783,814 1/1974  Daugherty et al. .ueereveenne 144/2 N
Los Angeles, Calif. S0061; Paul N, 3,935,887  2/1976 Van Zante et al. ............. 144/2 N X
e, (B T e At FOREIGN PATENT DOCUMENTS
: ' 1335772 7/1963  France ..o 280/47.37
(21] Appl. No.: 714,568 556,966  2/1957  HMaly woooooooooroosieereenrns 280/47.37
(22] Filed: Aug. 16, 1976 Primary Examiner—Clifford D. Crowder
(51} Ik G2 woisa v AO1G 23/06  Attorney, Agent, or Firm—Frank Frisenda, Jr.
[52] U.S. C]. eerssensesrasssinsessnrsssnssssennsasne D4 D R; 37/94, [57] ABSTRACT
144/2 N; 172/512; 241/37.5; 299/39 ) . .
(58] Field of Search .......... 37/94, 189, 2 R, DIG. 6; A stump cutter _and earth ripper d::v1c‘e hqvmg 2 bal-
144/2 N, 2 Z, 241, 311, 252 R; 299/39, 89; anced channel frame chassis, Fhe device including a
172/112, 42, 27, 28, 512; 56/504, 500, 12.7: forward centrally disposed cutting wheel having a plu-
83/928; 241/37.5, 101.7 rality of radially extending cutting teeth circumferen-
. tially mounted thereon. The frame is supported by a
Cited ! Pr
(58] References Cite . pair of pneumatic tires mounted on individually adjust-
U.S. PATENT DOCUMENTS able and telescopic axles. A unique and rotationally
TUSTAIT 1171968  GOMEKI oo oo 199,89 X ac_ijuslablle handle ?rovidcs accurate control of the de-
3307380 3/197 Newton et al. . . 299/89 X Vice dunng operation.
3,308,860  3/1967 De Shano ....cccvevvieesienns 144/2 N
3,336,958  8/1967  Carlton ...ccceninsnesisniains 144/2 N 18 Claims, 8 Drawing Figures
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United States Patent

w
wn

(14} 3,613,799

Albert G. Bodine
7877 Woudley Ave., Yan Nuys, Calif.

[72] Inventor

91406
[21] Appl. No. 742,933
[22] Filed July 5, 1968
[45] Puatented Oect. 19,1971

Continuation of appiication Ser. No.
460,628, June 2, 1965, now Patent No.
3,410,351, which is a continuation-in-purt
of application Ser. No. 326,419, Nov. 27,
1963, now Pateat No. 3,269,039, whichis a
continuation-in-part of applicatioa Ser. No.,
163,802, Jan. 2, 1962, now abandoned ,
which is a divisioa of application Ser. No.
839,196, Sept. 10, 1959, now Patent No.
3,030,715.

[54] SONIC SOIL TILLER AND ROCK REDUCER
$ Claims, 2 Drawing Figs.

(83 USiGlaosmnmennamenmsenms  193/40;
37/DIG. 18, 1T1/51, 171/71, 24 1/83, 241,266,

299/14

[S1] DobClssmsmmmmiimmmmminin AGIB:35100;
E21¢ 37/20

[50) Field ol Search.........oooovvrovvereeerororer s 241/83, 94,
95,101, 264, 266, 206, DIG. 25;259/DIG. 44;

172140, 766; 165/345; 51/DIG. 11; 73/67.2, 67.3,
67.4;209/1, 3; 84/404, 405, 408, 409; 171/51, 83,

77,71, 37/DIG. 18, 2; 299/14, 241/217, 218, 267,
270,83, 98; 173/49; 175/55, 56

156] References Cited
UNITED STATES PATENTS
5/1964 Bodine, Jr. conneenennnnene.

3,131,878

3,527,501 9/1970 Shatto, Jr. coeveeicvieee 173/49 X
76,438 4/1868 Graves ...... 171477
789,892  5/1905 Walker... 241/95 X
1,254,192 1/1918 Bartley ....occoveeivennnnn 241/84
2,302,301 11/1942 Powelson .ooevevvveuneeee... 3772
2,633,781  4/1953 Day.............. 94/48
2,970,660 2/1961 Bodine, Jr. ... 173149 X
2,986,294 5/1961 Granryd....... 214/140
3,030,715 4/1962 Bodine ......... 172/40 X
3,033,158  5/1962 Bedine, JIr. ... 116/137
3,076,547  2/1963 Bodine, JIr. ... 209/20
3,163,945  1/1965 Dooley...... 3712
3,231,025 1/1966 Bodine... 172/40
3,448,813  6/1969 Rogers ...... 172/40
3,463,549 8/1969 Goodman.. 299/14 X
3,498,384  3/1970 Ogura........ 172/40
1,693,806 12/1928 Cady...... 84/409 X
2,247,960 7/1941 Michaels.......cccoon.e... 84/409
FOREIGN PATENTS
99,517  2/1962 NOrway ..o 3712

Primary Examiner—Robert E. Pulfrey
Assistant Examiner—Clifford D. Crowder
Attornzy—Sokolskt & Wohigemuth

ABSTRACT: A device for cultivating earth and breaking up
rocks cr field stones for attachment to a tracter and the like
comprising a first wide metal plate having an orbiting mass
oscillator fixed thereto and a second plate divergent from the
first plate having a plurality of metal tines for engagement with
the ground. The two plates are coupled together at their base
where they converge. A tuning fork effect is achieved through
the vibration of the two plates by the oscillator crushing rocks
and soil picked up by the tines.




4,109,448
METHGD AND APPARATUS FOR IN-FIELD
PROCESSING OF VEGETATION
Donald C. Kline, Allentown, Pa., assignor to Schoeneck Farms,
Ine., Nazareth, Pa.
Filed Ang. 11, 1976, Ser, No. 713,349
Int. Cl.* A01D 43/00

US. QL 56—135 23 Claims

11. Apparatus for field processing vegetation, comprising:

a vehicle adapted to travel through a field of vegetation,

means carried by said vehicle for harvesting the vegetation
as the vehicle advances,

means carried by said vehicle for cooperating with said
harvesting means to separate the harvested vegetation into
a fibrous fraction and a liquid containing a plant protein
compaosition and other compositions,

means carried 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 substantiaily protein fres component con-
taining said other compositions,

means movable with said vehicle for collecting said fibrous
fraction and said plant protein composition, and

means carried by said vehicle for appiying said other compo-
sitions onto the field as the vehicle advances,

whereby the second liquid component is discarded during
harvesting and processing of the vegetation.

56

4,088,122
FIELD BURNING APPARATUS
Thomas R. Miles, Portland, Oreg., assignor to State of Oregon,
Sulem, Oreg.
Filed Aug. 11, 1976, Ser. No. 713,444
Int. CL.2 F23C 5/00
US. QL 126—2712 R 25 Qlaims
1. Apparatus for burning combustible material on the ground
to thermally cultivate a field comprising:
wheel supported vehicle means having a frame and a frame-
connected cover means, said cover means being slevated
from the ground and inciuding side portions for defining a
burning chamber;
means dispesed in said burning chamber operable for ini-
tially igniting combustible material on the ground;
draft stack means disposed adjacent to a forward end of said

vehicle means, said stack means communicating directly
with said burning chamber and extending generally up-
wardly from said cover means; and

air mover means disposed adjacent to said stack means oper-
able for inducing a draft upwardly through said stack
means by delivering ambient air thereinto so that a nega-
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tive pressure is developed within said burning chamber,
air and gaseous products of combustion being drawn from
said burning chamber upwardly through said stack means
for continuously advancing fire against unburned combus-
tible matenal in the forward direction of travel of said
vehicle means.



4,094,311
FORESTRY MACHINES

Carl Larsson, Kisa, Sweden, assignor to Kisa Tra AB, Klisa,

Sweden
Flled Nav. 26, 1976, Ser, No. 745298
Int. Q1.2 A01G 23/08; B2TL 1/00
US. Cl. 144309 AC 7 Claims

1.

......... -

e
LY e LO) L\C;‘)'JG e Y a2l S

A base machine for on-site recaovery of felled trees, said

trees having an clongate trunk comprising (1) a root end, (2) 2
top end, and having (3) bark and clongate branches and twigs
attached thereto, said machine comprising in combinaticn:

2 chassis:

debranching means supported on sard chassis for sevenng

s4id branches and twigs from sud trunk close to said bark;

chipping means for chipping said severed branches and

a

twigs;
first feed means for freding said tree, root end lesding
through said debranching means, said first feed means
bemng arranged 10 press saxd branches and twigs against
said trunk thereby to orent the unattached ends of said
branches and twigs towards the top end of said tree and
generally parallel 1o ane unother in their elongate dimen-
* in for severing by said debranching means:

cond feed means for feeding said severed, zenerally
parallel onented branches and twigs into said chipper
wherein said branches and twigs may be cut substannally
at night angles to ther elongate dimension; and

means for dnving said debranching, chipping, and first and

second dnve means.



United States Patent 119

Dunn

(i 3,844,096
(45] Oct. 29, 1974

[54] BRUSH AND TREE MASTICATOR

Thomas J. Dunn, P O. Box 110,
Hackettstown, N.J. 07840

[22] Filed:  Aug. 16, 1973
[21] Appl. No.. 388,808

[76] Inventor:

[E2] NS CL...oorverssnssrsasnsessssnssnsnssssnsansmmss 56/504

51 ImtoCliacecammmmamsinn ] A01d 49/00

[58] Field of Search ............. 56/504, 505, 500, 294,
56/12.7, 13.1,13.2

(36] References Cited

UNITED STATES PATENTS

2974472 961  Gebhar o 561504

2,987,868 6/1961  Cunningham........ 56/504

3,147,577 971964 McClellan et al. .. 56/504

3,309 854 3/1967  Mitchell et al....... ceeers 567504

3.574.989 4/1971  Rousseau et al ... 56/504

Primury Examiner—Russell R. Kinsey
Attorney, Agent, or Firm—Robert G. McMorrow

[37] ABSTRACT

A unitary shredder for vegetation has a housing with
side plates. A motor mounted on the housing is opera-
tively linked to a main axle rotatably secured between
the side plates. A series of discs are carried on the axle
and have shafts projecting therethrough in outwardly
spaced und parallel relation to the uaxle, said shafts
carrying U-form knives. Enlarged arms project from
the plates forwardly and outwardly to gather vegeta-
tion in the path of travel and direct same to the
knives. Deflector plates prevent entry of vegetation
between the side plates and the respective adjacent
discs.

9 Claims, 9 Drawing Figures







®G

20T

@G No. 1027459

© ISSUED 780307

@ [USS 144-26
.8 CL

CANADIAN PATENT

WHOLE TREE CHIPPER

Gaitten, Walden M.,
U.S.A.

Granted to Kockum Industries, Inc.,
U.S.A‘

APPLICATION No. 230,232
FILED 750626

PRIORITY DATE  U.S.A. 1483 £24) 740627

Mo. OF CLAIMS 25

------------------------------
Coaraq2ray



60




United States Patent 9 (11 4,062,498
Szepaniak [45] Dec. 13, 1977
[54] MOBILE WOOD CHIPPER UNIT 3.642,041  2/1972  Hamiiton et al. ............ 144/309 AC
i . i ) 3651845 3/1972  Propst ceewmeeeeeoesnn. 144/309 AC X
76] Inventor:  Pertti Leo Juhani Szepaniak, 3,763,905 10/1973  Hamiltan et al. .. 1442 Z
Tolosenmaki, 82500 Kitee, Finland 1,955,765  5/1976  GALlen .owvssimmmmisssiianss 24171017
(21]  Appl. No.: 631,569 Primary Examiner—Roy Lake
[22] Filed: Nov. 13, 1975 Assistant Examiner—Howard N. Goldberg
) N o Attorney, Agent, or Firm—Ladas, Parry, Von Gehr,
(30] Foreign Application Priority Data Goldsmith & Deschamps
Nov. 15, 1974  Finland 743318 (57] ABSTRACT
(51] Int. CLY ...vvviisinniissssineseenensennnese. BO2C 23/00 2 s ¥ " .
(52] US.Cl 241/101.7: 144/2 7 A maobile woed chipper unit for chipping preferably
(58] Field of Search ............ 241/92, 101.7; 144/2 z,  thin trees or branches left on the ground when feiling
144/3 D, 208 R, 242 R, 309 AC, 311, 312 trees. The unit compnses a chipper having a _Ic:der
) which preferably can be directed towards both sides of
[56] References Cited the chipping unit and is adjustable both in the vertical
U.S. PATENT DOCUMENTS and the horizontal plane. The chips are then transferred
3,329,184 7/1967  LONGELT wooorvron, e AR R EOREINCE
1,356,116 12/1967 Brundell et al. . 1447309 AC
YA35410  1/1972  Smith cuciinnniiies 241/92 X 6 Claims, 4 Drawing Figures




@

®0

62

@O No. |0]]624
© ISSUED 770607

G CUASS  144-26
CR CL 144-87

CANADIAN PATENT

BRUSH CHIPPER

Smith, Leward N.,
U.S. A

Granted to Morbark Industries, Inc.,
U.S. A

APPUCATION No. 200,959
FILED 740527

PRICRITY DATE U. S. A (376, 959) 730706

Ko. OF CLAIMS 11

DIBTASUTED BY Imd PATERT OFF . CL OfTawa
CCadran2 ey



bZ3TT0T

£9



United States Patent 19

Gunnarsson

(i 3,881,662
(¢51 May 6, 1975

[54] REDUCED NOISE LEVEL BRUSH CHIPPER
[

75] Inventor: Arne N. Gunnursson, Pomona,

Calif.
[73] Assignee: FMC Corporation, Sun Jase, Cuiil.
[22] Filed: Nov, 21, 1973
(21] Appl. No.: 418,006

(52]) HS.Ehicammmamurmnimns 2112215 241/292,1
[S1] Int. Cloeieeeceeieeeeeeeceseiiicieeeeene.. B022 1708
(38| Field of Search........ 241/221, 222, 220, I198 R,

241/189 R, 186 R, 186.2, 285 R, 291, 292.1
[56] References Cited

UNITED STATES PATENTS

2,345,779 411948 WHRNRT...ciooioes iviunininiass 241/189 X
2.679.873 TR Y S - (1 | R —— 241/186 X

9/1960

3,270,968
3 11/1973

J71,733

Hess 2t al oo 2414221
Hadley et al....ccccocecen. 241/186 R

Primary Exarminer—Roy Lake
Assistant Examiner—DeWalden W. Jones
Artorney, Agent, or Firm—C. E. Tripp

(57] ABSTRACT

A quite brush chipper having a bladed cutter head and
a flywheel has the moment of the flywhee! increased
so that the combined kinetic energy of the cutter head
and the flywheel at 1,550 RPM is at least equal to the
combined Kinetic energy of these elements in prior
chippers at 3,000 RPM, so that the quict chipper cun
be driven at 1,200 - 1,600 RPM for reducing the nouse
level while providing sutficient stored kinetic energy
for effective intermittent chipping.

2 Claims, 53 Drawing Figures




United States Patent (9
Smith

(11] 4,078,590
(45) Mar. 14, 1978

(54 WHOLE TREE REDUCING APPARATUS

(75] Inventor: Leward N. Smith, Remus, Mich.

(73] Assignes: Morbark Industries, Inc., Winn,
Mich.

21] Appl. No.: 757,695

[22] Filed: Jan. 7, 1977

B Ik OF saeummnnssssssns BEIL 1102
(52] US. Cl coooovvvvvvrersemnnnneeenss 184/176; 144/242 R;
144/247; 144/246 F; 241/92; 241/101.7;

241/278 R
(58] Field of Search ............... 144/242 R, 247, 246 F,
144/162 R, 176; 241/92, 101.7, 278 R

{56] References Cited

U.S. PATENT DOCUMENTS
3,983,291  5/1961  Dick e 144/241 R
3,661,333 5/1972  Smith e . 14/1e2 R
3,724,518 4/1973  Zehaviet al. .. e 1447247
3,955,765  5/1976

GAILEN vverereneerenenrersrsrisn 144/242 R

Primary Examiner—Donald R. Schran
Atrorney, Agent, or Firm—Learman & McCullach

[57) ABSTRACT

An apparatus for reducing whole trees having attached
limbs and branches to chips wherein a power driven
disc chipper is mounted on a frame and a tree or brush
feeding and conditioning mechanism is driven at a coor-
dinated feeding speed for feeding trees and tree parts
into the chipper while folding projecting limbs and
branches inwardly toward the trunk. A pair of power
driven feed rolls, mounted for rotation about generally
horizontal axes above and below a fesd path, are sup-
ported for both coordinated generally vertical move-
ment relative to the frame and for relative verucal
movement, and power actuated 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 action is applied, as to
crush vertically projecting limbs, the upward force
exerted by the lower roll exceeds the downward force
exerted by the upper roll to reduce the frictional force
exerted by any obstructing tree parts on the support
platform.

12 Claims, 3 Drawing Figures
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United States Patent g 1) 4,078,591
Syrjdld et al. [45] Mar. 14, 1978
[54] APPARATUS FOR CHOPPING FOREST AND 3,872,785 371975 EIlOU .covvveeeererresnercseinnens 100/98 R X

BOG N AND SN N ; y ;

OG STUMPS AND SNAGS IN FIELD Primary Examiner—Othell M. Simpson
[(75] Inventors: Urho Syrjiili; Olavi Orasvuo; Erkki Assistant Examiner—W. D. Bray
Orasvuo, all of Hamuina; Reijo Sakki, Attorney, Agent, or Firm—Haseltine, Lake & Waters
Summa, all of Finland (57] \BSTRACT
) ¢
(73] Assignes: Kommandiittiyhtio Orasvuon L . _ .
Konepaja, Olavi Orasvuo Ja A'pparatu.s for use in economically profitable chopping
Kumppanit, Hamina, Finland of forest and bog stumps and of snags into transportable
. form in field conditions during all seasons. Chopping is
(21] Appl. No.: 689,781 effected by applying pressure which breaks the wood
[22] Filed: May 25, 1976 material charge that has been brought in one way or
t . L s another into the space defined by a main blade and
(30] Foreign Application Priority Data intermediate blades and by a backing plane and bottom.
May 26, 1975 Finland ... 751513 The stumps and snags in arbitrary positions are placed
(51] Int. Q2. A47J 49/02: B27L 7/00 in such position with reference to the blades in connec-
52] U.S. Cl. oo 144/193 A; 100/98 R;  HOR with the pressing motion that the part of the wood
100/DIG. 5; 144/3 K; 144/193 R; 144/321 material charge that has been cut off by the blades is
[58) Field of Search .............. 144/321, 309 R, 193 R, able to evade the wedging pressure exerted by the sides
144/193 A, 2 R, 3 K; 100/98 R, DIG. 3 of the blades, by sliding into a space which is more free,
ci suffering rupture in the direction of the grain and being
(56] References Cited urged in chopped condition through the part consti-
U.S. PATENT DOCUMENTS tuted by the blades into the opening space.
29149 501903  (Fean sasneengaaas 100/DIG. §
1,666,795  4/1928  Schmidt 144/193 R 7 Claims, 2 Drawing Figures
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4,105,397
BARK BURNING SYSTEM

Martin T. Jasper, Mississippi State, Miss., and Peter Koch,

Alexandria, La.. assignors to The United States of America a3

represented by the Secretary of Agricuiture, Washington,

D.C.

Filed Jan. 10, 1977, Ser. No. 751,634
Int. C1.2 F27B /9/00

US. QL 432—50 1 Claim

1. Apparatus for drying and burning particulate bark com-
prising
(a) an elongated, verticaily disposed, downwardly directed
feed screw:

(b) means to feed particuiate bark to the upper section of said
scTew;

(c) a vertically-disposed cylindrical housing substantaily
enclosing said feed screw, said housing terminating above
the bortom of said feed screw to provide an egress open-
ing for pardculate bark from said screw;

(d) a first wall concentricaily disposed around said housing
and said egress opening, said wail being cylindrically
shaped at it lower section thereof, and being flared out-
wardly in the form of an inverted cone above said lower
section; the annular space between said first wall and said
housing defining a combustion chamber;

{¢) a second wall concentrically disposed arcund said first
wall to define an annular gas preheating chamber thersbe-
tween;

(f) openings in said second wall to permit air to enter and
leave said annular prekeating chamber;

(2) conduit means connected to one of said openings and t0
the bottom of said combustion chamber to supply pre-
heated air 1o the bottom of said combustion chamber; and

(h) air metering means at the bottom of said combuston
chamber t0 permit said preheated air to entrain paruculate
bark which enters said combustion chamber from said
egress opening disposed below the bottom of said cylindn-
cal housing.



Earth Working



4,100,971
ROTARY HOE STRIPPING MEANS
Darrel Lee Honnold, Winterset, Towa, assignor to Deere &
Company, Moline, Il
Filed Aug. 2, 1976, Ser. No. 710,237
Int. Cl.* AO1B 23/00

U.S. Q. 172547 10 Claims

1. A rotary hce wheel of the type having a central hub
member and a plurality of radiaily extending tine members
secured to the hub, the improvement residing in a tine cleaning
means comprising: a separate ring memoer closely adjacent
each side of the wheel, the diameter of said ring members being
equal to or less than the wheel; and means loosely coupling the
ring members together for limited movement relative (o one
another, for rotation with the wheel and for radial sliding
movement along the tine members i substantial unison.

4,088,195
SOIL CULTIVATING IMPLEMENTS
Cornelis van der Lely, 7, Bruschenrain, Zug, Switzerland
Filed Jun. 4, 1976, Ser. No, 692,784
Claims priority, application Netherlands, Jun. 10, 1975,
7506857

Int. CL} AO1B 33/06

U.S, ClL 17259 13 Claims

1. A soil cultivating implement comprising a frame and a
plurality of soil working members rotztabiy mounted on up-
wardly extending axes, said soil working members being posi-
tioned in a1 row that extends transverse to the direction of
travel and said members being journalled in an slongated
portion of said frame, a plurality of side-by-side, slongated
strip-shaped brackets being connected at the front of said
frame portion and along the length thereof, said brackets hav-
ing upper and lower limbs, the upper limb of each bracket
being fastened to said frame portion and extending forwardly
to a substantially 180° curved base, the lower limbs bearing on
the ground and being positioned adjacent one another,
whereby said row of soil working members is protected from
debris in and con the ground surface during forward travel.



4,098 344
EARTHWORKING IMPLEMENT
Victor Ray Johnson, Box 181, Erwin, N.C. 28339
Filed Oct. 7, 1976, Ser. No. 730,166
Int. CL* A01B 25/i8
Us.cL 172 § Claims

1. An earthworking implement comprising:

1. a prume mover;

b. power actuated boom means secured to said prime mover
and extending forwardly thereof and movable between a
lower position and a raised position;

c. a frame structure secured to said boom means and includ-
ing a pair of laterally spaced side members and blade
means extending forwardly across said side members;

d. an earth tamping roller rotatively mounted rearwardly of
said blade means about a transverse axis between said side
members of said frame structure;

e. said frame structure further including a rear attaching
assembly mounted on the rear portion of said frame struc-
ture and including artaching means extending therefrom
and connected to said boom means;

f. said frame structure being pivotably mounted about said
transverse axis of said earth tamping rollers such that said
blade means may be moved from a first lower sarth level-
ing positicn to an upper inoperative position; and

. counterweight means rotatively mounted on said frame
structure and drive means for driving said ccunterweight
means O 2s 10 impart a vibrating like massaging action to
said earth tamping roller supported within said frame
structure such that said earth tamping roiler may be used
10 compact earth that is passed over thereby, whereby

[

said earthworking implement may perform an earth level-
ing operation or an earth !amping oOperation wherein
ither operation may be performed independently of the
other by selectively pivoting said frame structure h-cn\fccn
said first and second positions about the transverse axis of
rotation of said earth tamping roiler.
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4,088,196
SOIL CULTIVATING IMPLEMENTS
Cornelis van der Lely, 7, Briischenrain, Zug, Switzeriand
Filed Apr. 6, 1976, Ser, No. 674,165

Claims priority, application Netherlands, Apr. 11, 1975,

TEO4319
Int. CL2 AD1B 27/06

US. CL 172—155 4 Claims

1. A soil cultivating implement comprising a frame and a

transverse row of soil working members rotatably mounted cn
respective stub shafts that define upwardly extending axes,
¢ach soil working member having downwardly extending tines
positioned around its axis of rotation and being freely rotatable
about its corresponding axis responsive to the contact of its
tines with the ground, said soil working members being re-
leaseably fastened with respective brackets on an elongated
beam that extends transverse to the dirscticn of travel, the stub
sharts of said soil working members being held in said brackats,
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 that extends substantially perpendicular to the normal
direction of implement travel, each of said brackets being
channel shaped with 1 base positioned between limbs, said
limbs having dissimular vertical lengths and said base being
inclined to the horizontal, a respective stub shaft being jour-
nilled in said base, said tines each having a substandally
straight soil working portion that in the lowest position of the
tine, extends obliquely forwardly with respect to the front of
the machine, a ground engaging roller being positioned to the
rear of said row of soil working members and said roller being
connected to the frame and supporting same, said roller ex-
tending at least partly 2cross the working width of the imple-
ment, the axis of rotation of said roller axtending substantially
horizontal and parallel to said 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 [y

Cary et al.

(1] 4,061,094
[45] Dec. 6, 1977

[54] MAGNETIC SEED DELIVERY AUTODIBBLE

PLANTER

(75] Inventors:

[73]  Assignee:

(21] Appl. No.:
(22] Filed:

(51] Int. Cl? ...
(2] US.Q. ...

(58] Ficld of Search .........ooooeeeennen..

[56] References Cited
U.S. PATENT DOCUMENTS
LI89,363  BA1921  KArPefiko .....cconersommensmmmmsens 111/89
2343888 371951  BUNCh .o 111/91
2,675,942 3/1934  Vogelsang . . 2217212
3,982,661 971976 Feltrop .eevreveeceeceeesanennnes. 111777 X

John W, Cary; William H.
Heinemann, Jr., both of Kimberly,
Idaho

The United States of America as
represented by the Secretary of
Agriculture, Washington, D.C.

715,676
Aug. 19, 1976

crvreenneenn A01C 5/04
e 111/8% 111/77;

221212
semreneerens 111/89-91,
111/77; 221/212

FOREIGN PATENT DOCUMENTS

313,934 12/1885 Germany ... 111/89
7,912 of 1914 United Kingdom . sigas YELA89
264,031 271970 U.S.5.R. vervssensisnssissenianns 1177

Primary Examiner—Clifford D. Crowder
Assistant Examiner—Steven A. Bratlie

Arttorney, Agent, or Firm—M. Howard Silverstein;
David G. McConnell; Theodore J. Leitereg

(57) ABSTRACT

Apparatus for punch planting of seeds comprising a
slotted-nmmed wheel rotatably mounted on a irame
with 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 and
rotate around the fixed gear. On each drive gear is
pivotally mountcd a magnetic-tipped punch. The rota-
tion of the wheel causes the punches to move in and out
of the slots 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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5 ISSUED  Dec. 2, 1975

G CLASS  111-16
C.R. CL.

Y CANADIAN PATENT

G SEED DISPENSING MECHANISM

L Bauman, Jack L., Naperville, Illinois, U.S.A., and
Lienemann, DarloE., Darlen, [llinois, U.S.A.

Granted to International Harvester Company, Chicago,
IHinois, U.S.A.

FlG. /

@ APPLICATION No. 182,201
@) FILED Sep. 28, 1973

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

Ho. OF CLAIMS 15
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4,122974
VARIABLE SPEED PLANTER SEED DRIVE

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

dova, both of Ill., assignors to Deere & Company, Moline, 111,

Continuation-in-part of Ser. Ne. 677,311, Apr. 16, 1976,
abandoned. This application Aug. 17, 1977, Ser. No. 825,367
Int. CL.} GOTF 11/00

U.S, CL 221—-13 14 Claims

1. In a planter having a main frame and at least two seed
dispensing planter units carried thereon, the latter having a
planter drive shaft; a ground-engaging distance measuring
wheel cartied on the frame and having a distance monitoring
device associated therewith for producing an electrical signal;
a seed monitoring device carried on each planter unit for
preducing an electrical signal indicative of the rate of seed
discharge by the planter unit; a driven drive shaft; a belt drive
between the drive shaft and planter shart including an adjust-
able variabie speed pulley means; 2 member rotatable in oppo-
site directions and connected to the varable speed pulley
means to open and close the latter in accordance with the
direction of rotation of the member; a bidirectional electric
mator drivingly connected to the rotatable member; a2 row
width preset means for receiving signals from the distance
monitoring device and for producing an electrical signal; and a
seed dispensing control means for setting the desired seed
density for said planter units, said control means including a
comparator means for receiving signals from the seed monitor-
ing device and the row width preset means and respensive o
said signals to determine seed discharge density and to com-
pare said discharge density to desired seed density to thersby
pass an electncal signal to and for driving said electric motor
in the direction necessary to make the monitored seed density
substanually equal to the desired seed density.



4,092,936
METHOD AND APPARATUS FOR SEED TAPE
PLANTING
J. Curtis Griffin, and Clyde C. Griffin, both of Branford, Fla.,
assignors to Harrington Manufacturing Co., Lewiston, N.C.
Filed Jun, 24, 1976, Ser. No. 699,585
Int. CL? A0L1C 7/00: A01G [3/02

USs. QL 1111 14 Claims

1. An automatic seed tape planter for field planting seed

tape, comprising: ) _

A. a mobile frame structure having connecting means assocl-
ated therewith for connecting the 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 {ront of said frame structure for
forming a seed bed about a top portion of the soil within
the field being traversed by said planter, said seed bed
forming means including:

Bl. roller means rotatively mounted forwardly within said
frame structure about 2 transverse axis;
B2. said roiler means including an outer cylindrical sur-

face for engaging the underlying soil as 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 the formation of said seed bed;
and

B3. 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 operaton;

74

C. means for dispensing seed tape from said planter to said
formed seed bed where said seed tape is appropnately
disposed generally on the surface of said seed bed or
embedded within the seed bed in accordance with ac-
cepted planting practces for the particular type of seeds
within said seed tape, said seed tape dispensing means
including:

Cl. means for supporting a spool having said seed tape
wound therearound;

C2. guide means disposed gzenerally beiow said spool
having said seed tape wound therearound, said guide
means being spaced vertically above said formed sesd
bed and having said seed tape threaded therethrough
such that as the seed tape is dispensed in the planting
operation the seed tape moves through said guide
means; and

C3. wherein there is provided wheel means supported by
said frame structure rearwardly of said guide means for
passing over said seed tape once the same is engaged
with the underlying soil and applying a downward
force to generally hold the seed tape about the formed
seed bed 30 as 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 a covering matenal over said {ormsd
seed bed and the dispensed seed tape for protecting the
seeds and resulting seedlings for a time period after plant-
ing said seed tape, said means for laying said covering
matenal including:

D1. means associated with said frame structure for sup-
porting a spool of covering material about a transverse
axis rearwardly of said seed tape dispensing means;

D2. means for engaging said covering material and press-
ing the same against the underiying soil during the seed
tape planting operation so a3 to generally hold the
covering material about said formed seed bed 30 as o
allow the covering material to properly unwind from
the spocl thereof.during the planting operation;

D3. furrow opening disc means supported by said planter
frame structure forwardly of the area where said cover-
ing material 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 by
said frame structure and particularly spaced to run in
the furrows formed by said furrow opening disc means,
said wheels operative to sngage side portions of said
covering material dispensed f{rom said spool and to
press the same into said furrows; and

DS. back filling means carried by said planter frame struc-
ture generaily rearwardly of said pair of wheels for
back filling portions of the soil displaced from said
furrows back into said furrows and over the side per-
tions of said covering material such that the back filled
soil tends to hold down said covering material about
said seed belt, said back filling means comprising 2 pair
of laterally spaced floating disc assemblies carried by
said frame structure about the rear thereof, sach flcat-
ing disc assembly engagable with a mound of dirt dis-
placed from a respective furrow and disposed adjacent
thereto s0 a3 to urge a portion of the displaced soil back
into said furrow, each of said floating disc assemblies
including:

1. pivot plate means rotatably mounted about a trans-
verse axs to said frame structure;

2. arm means secured to said pivot plate means and
extending generally rearwardly thersfrom: and

.disc means secured 10 a remote end of said arm means
opposite the end thereof which is connected to said
pivot piate means, said disc means being angled so as
to engage and urge soil disposed adjacent a respective
furrow back into said furrow and Zenerally over a
respectrive side portion of said covering material
disposed within sauid furrow.






4,118,891
SYSTEM FOR GROWING PLANTS

Donald K. Kehl, 2915 Kings Dr., and Eugene A, Crist, 2338

Pretty Bayou Island Dr., both of Panama City, Fla. 32401

Continuation-in-part of Ser. No. 618,316, Oct. 2, 1975. This

applicadion Sep. 28, 1976, Ser. No. 727,577
Int. QL2 ADIG 31/C0

US, QL 4759 12 Claims

1. A conduit for use with a recirculating water-nutrient
solution plant supply system of a type for growing a plurality
of plants with respective roots of each plant supported in a
respective plant medium located in 1 conduit, said conduit
placed on a sloped surface so that gravity carries the water-
outnient solution to the plants in the conduit from one end to
the other and a pump to recirculate the unused water-nutrient
solution to the upper end of the conduit, the conduit compris-
ing a continuous plant tube constituted of a thin, pliant plastic
foll, the tube having the property of collapsing when empty,
slotted openings formed in the top of the tube, said slotted
openings being formed at intervals in said tube, each of said
slotted openings being of a size sufficient to recsive said plant
medium, said tube portion forming said slotted openings being
spread apart to open said slotted openings permutuing said plant
medium to be inserted in said tube, said tbe comprising said

upper end with means provided between said upper end and
the first slotted opening for intreduction of said solution and an
open end through which the unused portion of the solution
drains from said tube, the bottom portion of said tfube being
closed between said eads to comprise a CONILIUOUS iMmpervious
channel unobstructed sxcept by said plant medium for said
water-nutrient solution to flow between said ends with all of
said unused solution leaving said tube exiting at said open end,
said plants being in fluid communication with each other, the
tube generally conforming to the shape defined by said plant
and plant medium by draping on said medium to form said
channel.






(19]

United States Patent

(o 3,893,633

Cox (451 July 8, 1975
[54] TREE THINNING AND REDUCING
MACHINE ) Primary E.tammcr——G_ranviE)le Y C;xstcr. Jr.
- ) ; Assistant Examiner—E. F. Desmon
[76] Inventor: E::::t spg'sggx‘ P.O, Box 154, Lolo, Attorney, Agent, or Firm—Lawrence L. Coibert
[22] Filed: A_ug. 15, 1974 [57) ABSTRACT
[21] Appl. No.: 497,668 A tractor-drawn multiple rotor machine employs on
each rotor shaft plural wood breaking teeth units
which coact with plural transverse breaker bars car-
2l U 2 ; 24 : 241/23 o , ! ;
[;} :‘J!Sé:!’ A”[;I(?"lg‘lj,eoig{lé{{)}‘ﬂcﬂi Si’ ried by the massive frame of the machine. Second
[5? Fl? id 'I beah """"" ._.41",“” - .,'35 ;36_1':90: growth timber is overrun by the machine and forced
(531 Field-o ot .I'-l-t;"’ R.‘]bf;" A -"l”‘ 31.,' downwardly into near parallelism with the rotor shaits
AR ST of the machine, where the breaking teeth engage the
56] feterences Ciled timber and force it upwardly against the breaker buars
(R . 3 . and reduce it into relatively short lengths. The ma-
UNITED STATES PATENTS chine includes its own power plant and gearing to
31,545,692 12/1970 241/101.7 X drive the rotor shafts.
3,822,042 7/1974 e 2414101.7 X ) S
3850375 /1974 Ford .o 241/101.7 10 Claims, 5 Drawing Figures
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4,135,580
PLANT EXTRACTOR

Aries Bouwman, Wageningen, Netherlands, assignor to Drost

Machines B.Y., Rhenen, Netherlands

Filed Oct. 29, 1976, Ser. No. 736,843

Claims priority, appiication Netherlands, Oet. 29, 1975,

75126356
Int. CL.} AD1D 25/00

U.S. ClL. 171—61 20 Claims

1. A machine adapted to be moved in a given direction for
pulling off green plants from tuberous ¢rops which remain in
the ground during the operation of the machine, in particular
the plants of seed potatoes, said machine comprising: a frame;
at least two plant extracting members compnsed of endless
belts supported by said frame in such manner that longitudinal-
ly-extending first portions of the belts face each other and
longitudinally-extending second portions of the belts face
away from each other, said endless bels being driveable in
opposite directions in an andless substantially horizontal orbit
and having a confluent path in which said first portions ccop-
erate with each other for clamping plants therebetwesn, said
plant extracting members, in their confluent path, being mov-
able entirely or substantaily entirely in a horizontal dirsction
opposite to the direction of trave! of the machine and ata speed
higher than the spesd of travel of the machine; means sup-
ported by said frame and having portions spaced from the
second portions of said plant extracting members for compress-
ing the ground on opposite sides of said confluent path; and
means supported by said frame and positioned, in the direction
of travel, in front of said first portions of the belts for moving
tops of plants into an upright position in the region of said
confluent path so that the plant tops are engageable by the
plant extracting members.
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4,113,022
PLANT PULLER
Joe Balinte, and Michsel Verhaeghe, both of P.O. Box 273,
Courtland, Ontario, Canada
Filed Oct. 20, 1976, Ser. No. 734,091
Int. CL? AQID 25/04
US. QL 171—51 30 Claims

1. A plant puller for puiling growing plants from a bed

comprising:

(a) a frame mounted for travel over the bed:

(b) a conveyor mounted on the frame at an inclined position
relative to the bed, including at least one pair of juxta-
posed loop belts of resilient material, each having idler
and dnive wheels, the pair of beits being jointly disposed
to have corresponding lower ends in close proximity 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 the frame for holding the
adjacent segments of the loop belts in substantially juxta-
posed relation between their respective wheels so that
each belt has a proximate surface adjacent to that of the
other belt from the lower terminus continuously to the
upper terminus;

(c) means carried by the frame for counter-rotating sach beit
and their wheels and each belt so that the proximate sur-
faces of the two adjacent belts travel in the same direction
from the lower terminus to the upper terminus:

(d) a coilection receptacle, carried by said frame, and
mounted below the upper terminus of the conveyor onto
which the pulled plants fall:

(¢) a track ngidly pesitioned at a predetermined distance
above the bed;

(f) means for advancing the frame over the track and hence
over the bed whereby the cooperative travel of the frame
over the bed and of the conveyor belts causes the belts at
the lower terminus to encompass the upper portion of the
stalk of 1 plant and to 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 receptacle;
and

(2) means mounted in the frame for locating the lower tarmi-
aus of the conveyor at a specific predetermined distance
from the bed for pulling larger plants above a predeter-
mined height by the plant puller, whereas smaller plants
below the predetermined height are left in the bed, during
the travel of the plant puller over the bed.
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4,114,766
TREE CADDY
Bernard J. Decker, 3415 E. Livingston, Columbus, Ohio 43227,
and Frederick J. Schmitt, 5184 Blair Ave., Canal Winchester,
Ohio 43110
Filed Feb. 17, 1977, Ser. No. 769,281
Int. CL.2 AD1IG 23/04

US. CL 2143 9 Claims

P == _,ﬁ‘/
D a5

1. A machine for use in transplanting trees x,ompnsmg

(1) means, including a frame having a piurality of upright
members secured to said machine for lifting a tree, after
the tree has been severed from the earth, the roots of the
tree and the soil embracing said roots has been balled and
encircled with a tensile constituent;

(2) means of transporting said tree 1o any selected site whers

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

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

rcots thereof are positioned correctly in said hole,
wherein there is provided an undercarriages having a
plurality of whesls by which the machine is supported; the
frame consisting of a plurality of normally substanuaily
horizontal members secured to and supported by said
wheels; three upright members secured to the horizontal
members and extending substantially vertically upwards
and substantially paralle] with each other and wherein a
pair of said upright members are laterally spaced opposite
to each other and wherein the third upright member is
displaced longitudinally forward of said pair of lateraily
spaced upright members and is positioned laterally be-
tween said pair of upright members;

hangers supported by the upper ends of each of the up-
right 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 will increase or decrease the affec.
tive length of the associated tensile component to raise
said tres while in an upright attitude, then to ult, trans-
port, and lower said tree.
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United_States Patent
Arnold et al.

(15]

3,693,721
(45i Sept. 26, 1972

154]

APPARATUS AND TECHNIQUE FOR
HARVESTING PLANTS ROOTED IN
THE GROUND

[72] Inventors: Kugene W. Arnold; Eard D. Hasen-
winkle, both of Longview, Wash.
173] Assignee: Weyerhaeuser Company, Tacoma,
Wash,
{22] Filed: Sept. 24, 1970
(21] Appl. No.: 75,219
[52]) -‘US.CL... —— 171/61,47/1
5L, Inb €l A AO01d 25/04
[58] Field of Search......171/61, 62,21, 32, 101, 103,
1717104
156} References Clled
UNITED STATES PATENTS
2,368,893 2/1945  Spiegleiicnaea. 171/62
1,060,968 511913 Bocker...cviiiiinnan 711101
2,902,997 9/1959 Hawkinsetal ..._._..... 171761
2,833,358 5/1958  Lustiiiicmeeevenas 171/61

Primary Examiner—Antonio F, Guida
Artorney—Christznsen, Sanbormn & Matthews

[57] ABSTRACT

The apparatus includes means for severing the body of
earth coanliguous to the roots of the plants from the
surrounding ground; and means for relatively remow-
ing the plants from the body of root-contiguous earth,
including means for lifting the plants in relation to the
ground, and means for agitating the bedy of root-con-
tiguous ecarth when it is severed from the ground, so as
to loosen the earth and reduce its cohesion with
respect to the roots, before the plants are lifted m
relation to the ground. The apparatus is thus able to
harvest the plants without undue damage to the roots.
In adaition, damage 1o the stems is minimized through
the use of a special elastomer-faced belt lift
mechanism as part of the lift means; and a rapid har-
vesting rate is maintained thiough the use of a special
apparatus and technique for collecting and discharg-
ing the plants from the lit mechanism in 2 con-
lainerized condition.

18 Claims, 14 Drawing Figures
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United States Patent 119 o 3,743,024

Mayo et al. (451 July 3, 1973
L
[54] PLANT HARVESTING MACHINE 2,368,895  2/1945  Spiegl cvvireeireiniierenen. 171761
4 7 o i
[75] Inventors: Willlam Harold Maya, Cairo, Ga.; ig;gg:; Sﬁg?’l I?.:::\.... . ;7:::;
Arthur Burnett Winters, Narberth, 2,902,997 9/1959  Hawkins et al. covvoveveeeerennenn. 171/61
Pa.; James Bradley Davis, Jr., Cairo,
S::i:rle{yngz'on"elf::gf;eiii‘uscag:i‘rga‘; Primary Examiner—Antonio F. Guida
Ga ' * Attorney—John W. Logan
(73] Assignee: gafpbell Soup Company, Camden, (57) ABSTRACT
(22] Filed: Mar. 19, 1971 A harvesting machine for the automatic harvesting of
- ) Ty seedling plants. The machine includes means for loos-
[21] Appl. No.: 125,945 ening the soil adjacent the plant roots and for cutting
the roots at a predetermined depth. Conveyors aligned
5 with each row of plants and driven at a speed commen-
%g‘l'} }jnfccl! """"""""""""""""""""""" A Oldl-l;;iﬁ surate with the forward speed of the machine lift the
[58] Fle-ld o-l: Search ............................ 161/61. 62 plants from the loosened soil. Rotary beaters having re-
""""""""""""""""" RS silient vanes engage the roots of the plants as they pass
(56] Ritaiences Eited along the conveyars to remove any soil clinging to the

roots. The machine includes means for advancing the
UNITED STATES PATENTS plants directly into shipping cartons from the convey-

2,855,058 10/1958  Krier et aliveveeverevcvcreeeeennnn. 171761 ors.

1,657,183 1/1928  Siemann ......cccccvivineveeinennen 171761

3,262,503 7/1966  Zijistra et al..cocvririsirivnncen., 171461 23 Claims, 14 Drawing Figures
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United States Patent (9 (1 3,964,550
Storms 151 June 22, 1976
[54] TREE SEEDLING HARVESTER Means for subsurface cutting to sepurate and loesen

sy iy K surr i . 3t wady aF & el i
(751 Inventor: James G. Storms, Garfield, Wash. from the surrounding ground the cody of artn acjon
~ . o ing the roots of the tr22 se=dlings. The movement und
[73] Assignes: ], E. Love Company, Garfield, relative position of the 2arth separating means enatle
Wash. it to efficiently sever the roots of tne tres sesglings
(22] Filed: Sept. 16, 1974 from ihe surrounding ground witie allowing oniy 2
minimum amount of 2arth to adhere to the roots of
(21] Appl. No.: 506,292 the sesdlings as they are removed. A plurality of
paired gripper beits remove the locsened seedlings by
(521 U.S. Cleeeeoooeooe, 17161 171114 hfungdrhc.mhupwardh and rearwardly re Jau\]fe to the
(51] Int CLE e AO0ID 25/00  8round, each pair of grippe: b‘its_f‘?"'“g_ male-iemale
3 3 = za dam-
(58] Field of Search .......cco......... 171/58, 61, 71,33,  ‘ntercoupled gripping surfaces which minimize dam
{71/99. 111, 1 s age (o the stems of the seedlings. Disposed below the
' ! gripper belts are 2 piurality of elongated root beater
(58] Raferences Cllad means adaptf_.-ld cohmove in 3.”3"““5: csc::l:wr{;«
' : manner to agitate the roots and remove the earth ad-
UNIT STATES PATEN : e 0o . . 7 i
o~ _ETM\_TES PATENTS ) nering thereto without damaging the seedlings. A
10“‘352 HAWKIAS e, 171761 drive linkage mechanism controls the movement of
31972 Arnold ¢t alweenen., b TIOY the root teater means and balances the forcss rasuit-
771973 Mayo etai.......... 17161

Primary Examiner—Russell R. Kinsey
Attorney, Agent, or Firm—Graybeal, Barnard, Uhlir &
Hughes

[57) ABSTRACT
A mobile device for harvesting tree seedlings includes

ing therefrom to substantially reduce vibration in the
harvester. Finally, an improvcd sheave siructure for
the gripper belt drive mechanism enables worn-out
bearings to be readily replaced without replacing the
entire sheave structure,

15 Claims, 12 Drawing Figures
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United States Patent 119

Storms

(o 3,993,142
(45] Nov. 23, 1976

[34] TREE SEEDLING HARVESTER
. [75] Inventor: James G. Storms, Garfield, Wash.

(73] Assignee: J. E. Love Company, Garfield,
Wash.

[22] Filed: Aug. 8, 1975
{21] Appl. No.: 603,042

Related U.S. Application Data

[62] Division of Ser. No. 506,292, Sept. 16, 1974, Pat
No. 3,964,550.

[B2] WE Cliiunasnmnmuinaviivim 171/101

B 1R N ... AOLID 33/00

{58] Field of Search ............... 171/61, 62, 101, 124,
171/134

[56] References Cited

UNITED STATES PATENTS

2,629,216 211953 Ruetenik...oovmnmarin 1717134 X

3J.616.86] 11/1971  Bettencourt ... eenns LT1101

3,693,721 9/1972  Arnold et alivvver it 171/61

Primary Examiner—Russell R. Kinsey
Attorney, Agent, or Firm—Graybeal, Barnard & Uhlir,

[37) 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 belts remove the loosened seedlings by
lifting them upwardly and rearwardly relative to the
ground, each pair of gripper beits 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 elongated 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 beater 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

(9]
~1

v 3,977,099
(451 Aug. 31, 1976

[34] NURSERY STOCKS DIGGING MACHINE

[75] Inven

tor:  John E. Stewart, Gresham, Oreg.

[73] Assignee: Nursery Implements, Inc., Gresham,

COreg.

[22] Filed: Dec. 16, 1974
(21] Appl. No.: 532,835
F32] S ittt venassmssssmsmnermmransmonensss. VIR
[SL) IRbELE vnuenammmnassa AMG 23/04
[38] Field of Search........................ 37/2 R; 144/2 N
[56] References Cited

UNITED STATES PATENTS
2.549.476 214951 Johnson i 372 R X
2,990,630 T8 Genlord v anssmmmmnswss TR
3045368 71962 Whitcomb......... R
3.078.602 2/1963  Holopainen R

3,103,944 111965  Whitcomb.. ..........cociveevenen. 372 R
3,713,234 171973 Grover et al.oooovievviveeeeeee. 3772 R
3,739,823 6/1973 Barvell s vaasanass 3R X

Primary Examiner—Stephen C. Pellegrino
Attorney, Agent, or Firm—Klarquist, Sparkman,
Campbell, Leigh, Hall & Whinston

(57] ABSTRACT

The digging machine according to the present inven-
uon includes pairs of spherical blades which are ro-
tated beneath a plant for forming a root ball and re-
moving the plant. By operation of a pair of parallelo-
gram linkages, the spherical blades are rotated be-
neath the surface of the ground, and spherical blude
covers are moved downwardly to encompass the

“upper part of a root ball for convenient removal

thereof,

11 Claims, 7 Drawing Figures
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4,095357
TREE DIGGER
Wendell E. Daniel, Topeka, Kans.. assignor to International
Harvester Company, Chicago, Il
Continuation of Ser. No. 652,006, Jan. 26, 1976, abandoned,
which is a continuation of Ser. No. 313,215, Dec. 8, 1975,
abandoned, which is a continuation of Ser. No. 94,890, Dec. 3,
1970, abandoned. This application Apr. 28, 1977, Ser. No.
791,670 ’
Int. CL2 A01B [3/00: A01G 23/00
US,ClL 37—2R 1 Claim

7 \“Ef:&

L. A plant digging machine having forward and rearward
ends comprising:
a frame including an elevated portion and downward sx-
tending supports;
a pair of laterally spaced track assemblies connected to said
supparts; '

a pair of engines, each engine affixed to said frame and
positioned above one of said pair of track assemblies:
an independent, vamable speed drive train extending be-
tween each engine and its underiying track assembly;
each drive train including:
hydrostatic transmission having a variable volume pump
driven by the engine and a hydraulic motor driven by
the pump;

a drive sprocket driven by the motor;

1 driven sprocket drivingly connected to one of said track
assemblies; and

3 dnven chain extending between and drivingly connect.
ing said drive and dnven sprockets;

said supports, said engines, said driven trains and said track
assemblies defining an open space thersbetween to permit
the plants to be straddled thereby as the machine is driven
forward;

bell crank means rotatably supported on said elevated por-
tion of the frame;

a pair of lift arms pivoually connected to said beil crank
means and extending downward on each side of said open
space;

a blade connected to the lift arms and positioned between
said track assemblies and centrally of their length;

brace means extending between said blade and frame:

hydraulic ram means connected to said bell crank means for
vertically adjusting said blade; and

an operator’s station including a seat located on said frame
above said elevated portion and toward the rear of the
machine to permit ready observation of said bilade and
plants to be dug thereby within said open space.
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4,091,751
PLANTING MACHINE
Alfredo Félix Dri, and Jorge César Miranda, both of Paso de los
Libres, Montevideo 393, Prov. Corrientes, Ark.
Filed Mar, 15, 1977, Ser. No. 777,734
Claims priority, application Argentina, Mar. 17, 1976, 262598
Int. CL.2 AOIC 11400, 23/02
US. QL 1112 11 Claims

1. Automatic planting machine for planting in rows, small
trees and the like into the bottom of a furrow opened in the
soil, said furrow may be opened by the same machine, said
machine comprising a chassis having at least a pair of sides, a
main wheel at each side of the chassis, independent axles for
each main wheel and rotatably supported by said chassis, each
main wheel having a rim, at least one through aperture in each
mim, a planter having a planting tube slidably mounted in each
of said through apertures and timed with the rotation of the
corresponding main wheel to project to the outside of said
through opening and Am upon said through opening facing the
bottom of said furrow, sach planting tube having an input end,
and means capable of fesding plants, one at a time, into the
input end of each planting tube 10 enabie plantng of said plant
into the bouom of said furrow upon said through opening
facing the bottom of said furrow.
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4,100,862
4+ROW TRAC PLANTER

Robert P. Mowen, and Jacob D. Gettings, both of R.R. #4,

Jerseyville, Ill, 62052

Filed Mar. 21, 1977, Ser. No. 779,737
Int. C1.2 AOIC 5/00

Us. QL 111—-52 3 Claims

1. A trac planter comprising a frame inciuding journalled
narrow front and rear pairs of opposite side wheels, a prime
mover mounted on said frame and drvingly connected to at
least one pair of said wheels, said frame definingz a longitudinal
center line, said wheels being disposed in four vertical planes
paralleling said center line and spaced equally apart trans-
versely of said frame, said wheels including narrow outer
peripheral portions adapted, due to the gross weight of said
planter, 1o form narrow depressed tracks in cultivated ground
over which said planter travels, and seed pianting means sup-

ported from said frame and including narrow depending seed
discharging means disposed immediately rearwardly of each of
said wheels, in the corresponding vertical plane, and operative
to discharge seeds into the depressed ground tracks formed by
said wheels, the outer peripheral portions of said wheels being
generally V-shaped in cross-sectional shape with their apex
portions facing generally radiaily 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-shaped standing crop divider operatively supported

from said frame immediately ahead of the lower forward quad-
rant of the corresponding wheel, said frame, other than said
depending seed discharging means and said standing crop
dividers being devoid cf pertions thereof projecting more than
slightly below the axes of rotation of said wheels, the lower
portions of said wheels, below elevations thereon spacad only
slightly below said axes of rotation thereof, being of axial
thicknesses no greatsr than the width of said outer peripheral
portions, said wheels being supported from said frame with
their axes of rotation spaced below said {rame.



4,106,415
PLANT-SETTING MACHINE
Reijo Sakari Hikli, Iso-Vimma, Finland, assignor to Lannen
Tehtaat OY, Iso-Vimma, Finland
Filed Oct. 7, 1976, Ser, No, 730,687
Claims priority, application Finland, Apr. 30, 1976, 761221
Int. CL} ADIC [1/02
U.S. CL 111=3 7 Claims

L. A plant setting machine compnsing 2 plowshare for the
formation of a furrow, a feeding apparatus mounted behind
said plowshare for feeding and guiding plants into said furrow,
means mounted behind said feeding apparatus for compressing
the soil on both sides of the furrow after the plants have been
set therein, and an operating device for holding said plants in
an upright position in said furrow unul the compressing is
compieted, said operating device comprising a first pair of
lateraily spaced pulleys mounted on said machine above and
on opposite <.des of said furrow and substantially above the
point of deposit of said plants in said furrow, a second pair of
spaced pulleys mounted on said machine spaced from and
parallei to said first pair of pulleys and adapted to be dniven in
the direction of movement of said plowshare, 1 pair of 2ndless
means interconnecting the corresponding pulleys of said two
pairs. and a plurality of flexible members attached 0 each of
said endless means at relatively short intervals whereby said
flexible members on each such endless means form a par of
walls on opposite sides of the deposited plants, moving in a
direction opposite to that of the movement of said plowshare
whereby said walls laterally support said plants and maintain
their position until said compressing means compacis the sides
of the furrow to fix the position of said plants.
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4,111,135
PLANTING MACHINE

Leonard Charles Braun, Bartlett, and Edward Leonard Benno,

Grayslake, bath of LIl assignors to [llinois Tool Works Inc.,

Chicago, Ul

Filed Jun. 28, 1976, Ser. No. 700,270
Int. C1.2 ADIC [1/00, 5/02

U.S, CL 111=2 1 Claim

1. In a planting machine, means for moving said machine
along the ground, a mechanism for inserting an elongated
container with a plant growing therein in a vertical direction a
substantial depth into the ground and substantially absent any
horizontal movement of the container and piant relative to the
ground while said container and plant are held by said mecha-
nism for inserting and the machine is moving along the ground,
said mechanism comprising an clongated tubular plant holder
formed to encircle and frictionally engage said elongated con-
tainer to be inserted in the ground, rotatable members mounted
in said machine for rotation about an axis substantially perpen-
dicular to the direction of movement of the machine, movable
means carrying said elongated tubular plant holder in a sub-
stantially vertical orientation on said rotatable members, said
rotatable members inserting said container frictionally held
therein into the ground in a substantially vertical direction and
to a substantial depth responsive to the rotation of said rotat-
able members while the machine is moving along the ground,
a ground drive wheel rotating responsive to mavement of said

machine along the ground, driving means connected between
said ground drive wheel and said rotatable members for rotat-
ing said rotatable members responsive (0 rotation of said
ground drive wheel, and said movabie means normally carry-
ing said plant holder on and with said rotatable members but
permitting movement of said plant holder on and relative 10
said rotatable members in both directions 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 a resiliently biased roller
carriage, said movable means preventing said rotatable means
from moving said movable means relative to the ground along
1 line longitudinally of said machine while said rotatable mem-
bers are inserting said tubular plant holder with said container
and plant therein into the ground in a substanuaily verucal
direction and to a substantial depth and while retracting said
tubular plant holder cut of the ground.
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4,112,857
SPOT PLANTER
Edmund G. Bradley, Lithia Springs, Ga., assignor to Marden
Manufacturing Company, Inc., Auburndale, Fla.
Filed Oct. 21, 1976, Ser, No, 734,547
’ Int. CL2 AOIC 11/00

U.s. Q. 1113 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 for support-
ing a passenger facing opposite to the forward dirsction of
movement of said frame, dibble means mounted on said frame
and movable up and down adjacent said passenger compart-
ment to cut planting pockets along a path in the ground, sesd-
ling ejector means movable up and down with said dibble
means for inserting seedlings into the planting pocksts, packing
means mounted on said frame and movable up and down be-
side and behind said dibble means to close the planting pockets,
said packing means comprising a wheel including an annular
ground engaging surface with one side portion of the annular
ground engaging surface being of larger diameter than the
other side portion thereof and with the larger diameter pornon
of said wheel being positioned away from the path of the
planting pockets and the smailer diameter portion of said
wheel being positioned adjacent the path of the plaating pock-
ets, said wheel being rotatable about an axis inclined upwardly
from the pesition of the wheel toward the planting pockets and
angled forwardly from the position of the wheel toward the
line of the pockets whereby when the wheel sngages the
ground adjacent a planting pocket it tends to sweep the soil
toward the planting pocket and to press the soil at a downward
inclined angle toward the lower portion of the planting pocket
substantially without reducing the height of the soil adjacent
the seedling,
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4,116,137

PLANTER FOR TREES, HERBS, SHRUBS AND SIMILAR
PLANTS

Henry Westerhoven, 2030 S, Bainbridge Ctr. Rd., Benton Har-

bor, Mich. 45022
Filed May 25, 1977, Ser. No. 800,409
Int. C1.2 A0IC [1/00
U.Ss. QL 111=2 7 Claims

1. A planter for trees, shrubs, herbs and similar plants com-
prising a chassis, wheel means supporting said chassis for
movement over the ground in a selected direction of travel, a
blade carried by said chassis and extending transversely to said
direction of chassis travel, said biade being shiftable relative to
said chassis along said direction of chassis travel berween fore
and aft positions, said blade being further shiftable relative to
said chassis betwesn a lower ground engaging position and an
upper position spaced from said ground, a conveyor carmed by
said chassis and including means for releasably supporting a
plurality of plants in a row extending transversely to the direc-
tion of said chassis travel, means for shifting said blade from its
said upper and fore pesitions into its said lower and aft posi-
tions for forming 2 trough in sud ground transversely relative
1o the direction of chassis travel, said conveyor having one end
located rearwardly of and extending to adjacent said blade in
its lower and aft positions, means for rotaung said conveyor o
position said plant supporting means at said trough with the
plants extending into the trough, said blade shifting means for
shifting said blade from its lower and aft trough forming posi-
tions into its upper and fore positions and thereafter again into
its lower and aft positicns adjacently forwardly of sad trough
to cover said trough and the plants where they extend therzin
and simultaneously form another trough paralleling and lo-
cated forwardly of said first mentioned trough, and means for

rotating said wheel means to move said chassis forwardly to
position said conveyor one end adjacent said other lro'ugh
whereby said conveyor may be rotated to position said plant
supporting mezas at said other trough with additional plants
being carried thersby extending into said other trough.
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(54] PLANTING APPARATUS

(72] Inventcrs: Edwin G. Owens; Joseph J. Wiey, Jr.,
both of Summerviile, 5.C.

[73] Assignee: Westvaco Corporation, New York, N.Y.
[22] Filed: Nov. 13, 1969
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(57] ABSTRACT

Apparatus for setting plants such as tree seedlings into the
ground including a planter frame having a front end arranged
to be attached to a tractor for freely pivotal movement in a
vertical plane by means including a support frame and having
a rear end supporied on earth compacting means in front of
which are supported on the planter frame, furrow-forming
means and a plant-sctting device, the planter frame being ar-
ranged to follow the contour of the ground during its forward
movement independendy of the support frame on which un
operator is supported for manually feeding plants to the plant-
setting device.

11 Claims, 8 Drawing Figures
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(57] ABSTRACT

This invention relates to planting containers which fu-
cilitate the mechanized planting of sesdlings in lurgy
numbers. The containers comprise a square Cross-
sectioned tubular portion and an earth penetruting
nose portion. For immediate root 2gress the contain-
crs have apertures which are offset to one side in
order that they are blocked by the wall of unother sim-
ilar container when placed contiguous therewith. The
containers are adupted to be grouped into bundles
which facilitate the nursery, trunsporting and planting
operations. The containers may be formed of a biode-
gradable material or may comprise separating scctions
to allow unimpeded root development.

13 Claims, 9 Drawing Figures
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(57) ABSTRACT

Seedling tree growing apparatus for use particularly in
growing seedling reforestation trees comprises in com-
bination a support tray and a plurality of tubes
adapted to be supported vertcally 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 out the
open, lower end of the tubes for air pruning.

4 Claims, 7 Drawing Figures
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4,092,300
YEGETATION CONTROL
James Robert Wayland, Jr.; Frank S. Davis, and Morris Guy
Merkle, all of College Station, Tex., assignors to Phytox
Corporation, College Station, Tex.

Coantnuation of Ser. No. 400,139, Sep. 24, 1973, abandoned,
which is a continuadon of Ser. No, 225,109, Feb, 10, 1972,
abandoned. This application Nov. 2, 1976, Ser. No. 737,909

Int. CL.2 ADIG [/00
USs. Q. 47—1.3 7 Claims
1. A method of vegetation control, comprising the steps of:
generating an electromagnetic wave having a frequency in
the range of from 300 MHz to 300 GHz for emission from
an energy radiator;
subjecting an area within which vegetation is to be con-
trolled to the electromagnetic wave smission from the
energy radiator; and
reflecting the wave emission after it has passed through the
area back into the area of vegetation control to achieve an
energy density from approximately 150 Joules/cm® to

approxlh:uat_ely 300 Joules/cm® sufficient to cause the death
or debilitation of the vegetation without raising the tem-

perature of the area sufficiently to cause death or debilita-
tion solely by thermal effects.



4,094,095

METHOD AND APPARATUS FOR USING ELECTRICAL

CURRENT TO DESTROY WEEDS IN AND AROUND

CROP ROWS

Willis G. Dykes, Vicksburg, Miss., assignor to Lasco, Inc.,

Vicksburg, Miss.

Filed May 9, 1977, Ser. No. 795,087
Int. CL.2 AOIM 21/00

US. Cl 47—1.3 14 Claims

4. A machine for destroying weeds growing in and around
crop rows without destruction of crops growing therein, com-
prising;

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

(b) a source of high-voltage electricity mounted on and

movable with said vehicle,

(c) means for connecting said high-voltage source of slec-

tricity to ground,

(d) a plurality of conductive spring members,

(e) means for mounting said conductive spring members so

that they are disposed in generaily horizontal planes, and

(f) means for providing a larger dwell time of contact be-

tween said spring members and relatively flexible wesds
than the dwell time of contact between said spring mem-
bers and relatively stiff crop plants, so that weeds con-
tacted by said spring members generally receive sufficient
electrical energy to result in destruction thereof while
crop plants do not receive sufficient electrical energy to
result in destruction thereof, said means comprising a first
portion of each spring member having an end connected
to said mounting means and making a first angle a with
respect to 3 line along said direction of travel of said
vehicle, and a second portion of each spring member
having a free end and making a second angle S with
respect to a line along said direction of travel of said
vehicle, said second angle 8 being substantially greater
than said angle a, and said connected end adapted 1o be
disposed between rows of crops as said vehicle travels in
said given direction; and wherein the length of said first
portion of each spring member is significantly greater than
the length of said second portion of each spring member;
and wherein each spring member has a spring constant
such that relauvely suif crop plants will deflect said spring
member while relatively flexible weeds will not deflect
said spring member.
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4,117,889
APPARATUS FOR GUIDING ROW CROP PROCESSING
IMPLEMENTS
John C. Larson, Clements, Minn. 36224
Filed Jan, 21, 1977, Ser. No. 761,373
Int. C1.* AD1B 59/00
US. QL 17226 4 Claims
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2. In combination with laterally movable implements for
moving over the ground to establish the location of Crop rows
in a field and for processing crops in those rows, apparatus for
establishing a guide trench tn precise parallel relation to such
crop rows and for guiding said row crop processing impie-
ments using said trenches, said apparatus including:

A. 3 plurality of vertical guide block support bars fixedly
positioned with respect to each of said implements in
spaced relation to each other in direction transverse to the
moving direction of the implement to which they are
fixedly positioned;

B. 2 plurality of vertical guide bloeks, sach firmly mounted
with respect to a lower end of one of said support bars to
have position beneath the surface of the ground on which
the implement to which it is mounted is supported and to
lie in a vertical plane in parallel refation to the direction of
travel of that implement as it moves over the fieid:

C. zach such block including a relanvely short wedge-
shaped leading edge poruon and 2n siongated {lat piate-
like trailing portion; and

D. wherein said means for firmly mounting each guide block
with respect to a lower end of one of said support bars
includes:

(1) a guide block pivor piate pivotally mounted with ra-
spect 1o 2 lower end portion of said support bar;

(1) means for attaching said guide block to said 2uide
block pivot plate, said means inciuding a guide biock
attachment plate integral with a lower end of said pivot
plate, a guide block plate intezral with an upper edge of
said guide block and removable fastening means to
connect said guide block piate and said guide block
attachment plate;

(3) resilient means for urging said pivot plate and said
guide biock to move forwarcly in the direction of mo-
tion of said impiement; and

(4) stop means fixed with respect to said support bar and
said pivot plate for limiting the forward motion of said
2uide block to position whereby said wedge-shaped
leading edge portion of said bicck is in substanually
perpendicular relationship with respect 1o the ground
on which the implement 1s supported.



4,133,141
APPARATUS AND METHOD FOR GROWING PLANTS
Choong W. Lee, No. 1 Pesiaran Stonor, Kuala Lumpur 04-08,
Malaysia
Filed Dec. 16, 1977, Ser. No. 861,366
Int. CL.2 A01G 9/02, 31/02

US. QL 4779 17 Claims

1. A plant-growing device, comprising:

an upwardly open receptacle, having a floor and an upstand-
ing outer penipheral wall;

wall means separating the interior of the receptacle into
three regions: a plant-growing region adapted to contain a
bedy of particulate, plant reot-support medium in which
plants may be rooted, a water compartment and 3 nutnient
container;

said wall means providing a first interface with a first path of
physical communication betwezn the plant-growing re-
gion and the water compartment and a second interface
with a second path of physical communication between
the plant-growing region and the nutrient container;

wall means dividing the nutnent container into a first cham-
ber for containing a bulk supply of plant nutrients in con-
centrated form, a second chamber for receiving a capillary
medium in contact with said second path, and a third path
of physical communication betwesn the first and second
chambers distaily of said third path, so that plant nutrients,
1o reach the plant-growing region from saxd buik supply,
must traverse from said third path to said second path,
across said capillary medium, at least largely by capillary
action;

and basin means for carching a limited quantity of water in
the vicinity of said second path, and in communication
therewth, for providing at least some of the moisture
necessary for retarding said capillary action.

4,117,685
METHOD AND MEANS FOR IRRIGATING SOIL AND
GROWING PLANTS HAVING VARYING WATER
REQUIREMENTS
William Skaife, Dubuque, lowa, assignor to Margaret R, Skaife,
Dubuque, lowa
Filed Jul. 5, 1977, Ser. No. 812,793
Int. CL* A0IG 27/00: E02B /3,00
U.S. CL. 405—36 8 Claims
1. A method of irrigating soil and growing plants having
varying water requirements including the steps of,
providing a growing medium having top and Sottom layers
with the top layer being soil and the bottom layer being a
matertal having substantially greater water holding and
retention characteristics than said top layer of soil thersoy
substanually restricung the transmission of water trom
said bottom laver to said top layer by capiilary action,
insulating the bottom layer from soil to the sides and there-
below, and

supplying water 10 the bottom layer of growing medium to
maintamn it substanually saturated whereby plant roots
may grow downwardly toward and into said lowermost
layer to the level suitable for their water requirsments.



4,087,938
TREE WATERING DEVICE
James Preston Koch, Rte. 8, Box 268-A, Yakima. Wash, 98908
Filed Mar. 21, 1977, Ser, No, 779,898
Int. Cl.2 A01G 29/00
US. Cl 47—335 6 Claims

1. A tres watering device comprising a watering tub of
substantially annular form adapted to rest on the ground at the
base of a tree in surrounding relationship to the tree trunk, said
tub having a generally radial slot extending from top to bottom
thereof by means of which said tub may be placed around a
tree trunk, adjustable water metering valve means on said tub
near its bottom by means of which water can be delivered ata

controlled rate to selected tree root areas, said tub having a
bottom wall and an upwardly flaring side wall and a center
upstanding sleeve rising from the bottom wall of the annular
tub, a pair of radial substantiaily vertical walls joining the b
side wail with said center slesve and defining therewith a
generally radial slot, a concave lid resting on the open top of
said tub and having a center opening adapted to f{it over and
surround said sleeve and a radial slot adapted to register with
the tub radial slot, said tub being colored black to absorb heat
and said lid and upstanding sleeve being white and retflective.

l.-l
[
ra

4,121,608
LIQUID METERING DEVICE
Edward MacLeod, 143 Park Dr., Apt. 26, Boston, Mass, 02215
Filed Feb. 14, 1977, Ser. No. 768,401
Int. CL2 AD1G 27/00

USs. CL 137—78 5 Claims

1. A device for delivering a liquid such as water from a

source to a site such as a potted plant, comprising

(a) a valve adapted to be positioned at said site and respon-
sive to the moisture level thereor,

(b) said valve including a first member formed of a material
having a relatively high coefficient of expansion in the
presence of moisture and a second member formed of a
material that is essentially stable in the presence of mois-
ture,

(c) said members being operatively connected to one an-
other and defining a nipping joint therebetween subject to
the relative movement between said members according
to the moisture level at said site, and

(d) an elongated flexible tube passing through said joint and
adapted to be extended between said site and said source.

(2) said first member being an elongated tubular sleave 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 snd
of said sleeve, said tube passing through said opening.
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121.3
121.4

HAND HELD TCOLS (E.G., GARDEN
TOCLS)
Pieks
Combined Cr Coavertibls
iPivotal Or Adjustable Head
Fivitol Cr Adjustable Head
Forkz Cr Shovels
Bladed Hoes And YWeeders
Rakes
Forks Or Shovels
éulcrumed
Apertured
gined Or Harpooned
coop Tyr
Zladed Hoes And VWeeders
cmpournd
dorizontal
&oothed
Rakes
F?ﬂcm Type Lawn Rakes
Jith Cleamer Attachment
Handles And Connections
#@ith Auxiliary Handle
D-Tozs Par Se
HITCHES AHD RELATED DEVICES
Crawbars (Rolling Or Drag)
[Foldinz And/Cr Articulated
Vertically Load Supporting
Taft Coapensating And
Contrel (e.g., Three
Point Hitches)
inlages And Stabilizers
‘Ccupling Means
Laterally And/Cr Verticelly
} Adjustabls
Couplings And Clevises
pith Cverlcad Release
With Remcte Release

FOLDIEG IMPLEMENT FRAME AND/OR
SWIVELLING WHEELS
FOR TRANSPORTING
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/mended: 20 Mar 73
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LASS 37
LAND SURFACE WATERIAL PUSHIHG

Section: He9 Revised: 31 Aug 1567

O 00~ v \Wan o -

G.G. Phillips

IMATERIAL LOOSENERS

Stumpers, Grubbers And Root Cutters

Surfacing Frcm Roofs, Decks And Floors

Vibrators Or Vibration Assisted

Flails And Rolling Cutters

Rakes, Rippers And Scarifiers

Comdined With Pusher Blade

With Separate Pusher Blade

Reciprocating Impact

[Picks and Cutters

MATERIAL PUSHERS (E.G., DOZER OR GRADER)

Combined Machines (E.g., Blade and Roller or Transport)

Automatic Tool Positioning Control (E.g., Pendulum, Electronic,
Light Beax)

Sudb Aquatic
Rink Ice and Ski Slope Resurfacing and Conditioning
Gonvegor and Combination Blades
#Manua
Ditchers, Damzmers and Pit Plows (E.g., For Drainage and Irrigation)
Lonvertible Blade (E.g., V-To-Diagcnai)
Front Mounted (E.g., Dosar)
~Blade
With Wings
Transverse Blade
[Center Pivot Mount
Too Point Mount
For Automotive Vehicle Or FParm Tractor
f4ith Yings
Side Mounted (Wing-Type)
Underslung Blade (Z.g., Grader)
Long Wheel-Base Levellers
Wheel Or Runner Adjustable For Depth Control
Laterally Tilting Wheel Or Frame
ith Wings
Ad jJustadle In Both Horizontal and Vertical Planes
MHith Ring Mount
ifultiple Blade Or Drag-Type
Rear Mounted Blade
Towed Blade Or Drag Type
With Adjustadle Wheel COr Runner
Elements
lades
Sprung Or Releasably Mounted
Cutting Zdges
Extensions And Gates
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CLASS 56
HARVESTERS

Saction: M-1 Revised: May ‘3, 1G468.

GG, illips

1 |TRANSFCRTING

2 ‘HITCHES (DRAFT ONLY)

3 DETACHABLE AND INTERCHANGEABLE HEADERS (E.G., FOR COMBINE)

L CROP CONDITIOWERS (E.G., CRUSHING TO PROMOTE DRYING)

5 Rolls Per Se

6 HARVESTERS « SPECIAL

7 lSubaquatic

8 : ‘Cotton

9,]Tobacco

10 | ITree Sap (Includes Buckets and Spouts Per Se)

11 | | Collecting Systems

12 | Edible Plant (Cabbage, Celery, Asparagus, Brussel Soprouts)

13 | Fruits = Vine (Tomatoes, Cucumbers, Grapes)

1L. Pruits « Tree And Bush

15 i (Prn2umatic ~ Suction And Blowing

16 i |[Vibrating

17 | |Hand COr Hand Cperated « Sinzgle Fruit

18? Collecting Chutes

19 : Corn And Cane

20 ! With Corn Zar Stripping

21 ! [ \With Snapping Rolls

22 .1 With Husking

23 i | With Husking

2L ! 'With COmminutin

25" | lAttachments For Cthev Grain Handling Machines

26 - Flant Pulling (e.g., Flax, Weeds)

27 | With Clampinz

28 || Coaeting Rolls

29 ’-'Coacting Belts Or Conveyors

30 Seed Or Leaf Stripping (e.ge. Rice, hopa, Peas, leaves From Brussel
| Sprouts. Note: Plant is not cut.)

3] ?atating Fingered Reel, Beater Or Brush

32 : Suction Recovery Of Fallen Seed

33 HARVESTESS - GENERAL

34 }Spned Controlled By Feed Rate

35 | Cuttirﬂ

37 jllawn Eﬁge Trinmers

38 Rota-y Cutters

39 - Hedze Trimmer

LO ¢ |Vern¢cal Axis

41 ¢ Dise Type (Sinzle And Multiple)

L2 Toothed Zdge

L3 | ' Radial Blada(s) (Includes Flails)

L With Coacting Cutter Bar (Stationary Cr Counter Rotating)
LS Tractor Dvawn Cr Mounted

L6 'dith Recovery - Foragas Harvester

L7 i . Multiple Blade

L2 . Garden Or Lawn Type

L9 . |. ¥ith Rider Facility

50 . 14 ¥ultiple Blade

51 ' |, Multiple Blads

52 ¢ | ! Powersd Wheels

53 0 | 'With Secornd Function Attachmenm: (e.g., Spreader; except

| Snow Blower )



Amended: 10 M
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¥ 73
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CLASS 36 (Cont 'd, )

‘HARV:S“EPS « GENERAL
|Cutting
[Rotary Cutters
I.'!Vartical Axis
| |[Radial Blade{s) (Includes Flails)
|\ | | |Garden Or Lawn Type

56 1| ¥With Orass Catcher

55 | || Yheels Adjustable For Height Control

56 || " Handlea

57 | f‘ Guards, Combs And Miscellaneous Attachments
58 | .IBlades %er Se (Ko Machine Structure Shown)

59 | Horisontal Longitudinal Axis
60 ' Horiszontal Transverse Axis

"61: | |Rolling Cutter

62: , [Flail Or Beater

63 | |With Recovery (e.gs, Forage Harvesters)

61 H Reel Type (Includes Rider Type Lawn Mowers)
65 lGaﬂged

66 | |[Hand Mowers

67 |1 With Second Function Attachment

68 .." Motor Powered

69 .| Eleetric Motor

70 i" Cutter Bara And Blades (Includes Sole Plates)
71 |, AdJustable Height Control

72 ' ¥iith Grass Catcher

77 Pivoted Shearing Cutters
7L[ Fingle Fivoted Blade Or Pair

'Endless Chain or Belt Type Cutters

77 Rigid Blade Draw Cutters

78 Reciprocating Cutters

79 Vith Plant Pandlin%IEe'ora And During Cutting

20 ' [Reels And Sweeps (Includes Drives And Adjustments)
81 '} |With Axes Of Rotation Inclined To Horisontal

82 ] With Fingers Or Tines

83 E Slat And Endless Chain

2l l [Reciprocating

85 | | |Blower Or Suction

86 Jtplant Cuides And Pickups

87 | iSwath Boards And Dividers

83 | With Plant Handling After Cutting

A9 |, Mith Binding

Q0 é!{lFramo Construction Arrangezent

9l 5;'! Tileirz And Height Control

Q2 ' Convaying

93 | Drives

9k | 1| Motor Cperated

G5 j Bundle Forming (Includes Packers, Gavels, Binders And Ejectors)
96 i1 With Tying

97 ?ii Straw Band

o8 ' | Butter Boards And Headers

g9 | Shelled Grain Savers

100 . '} | ‘Bundle Carriers

101 Shocking Or Stooking

102 ! With Wirdrowing

103 | [Swather Frame Construction

104 |+ Header ¥ounta (Particularly For Tractor Founted Swather)

105 ;1fCenter Dalivery
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Amended: 5 May 70

CLASS 56 (Cont'd.)

HARVESTERS - GENERAL

106
107
108
109
110
2311
112
413
114

114,5
115
116i
117 |
118 |
119
120
121 |
122
123
1254
125
126 |
127
128
12¢
130
131
132
133
134
135
136
137
138

139
140
141
142
143
144
145
146

11+? |

149 |
149,5 |
150 |

Cutting
{Reciprocating Cutters

With Flant Handling After Cutting
With Windrowing

jWith Particular Swath Or Stubble Arrangement
|Attachrents For Mowers
|With Seed Saver (e.g., Clover)

|ISide Delivery Apron Or Table With Rake or Sweep

Swath Bollers (Note: Accessory Only - No Cutting)
With Bunching (e.g. With Carrier Or Rake)
With Loeading
To Thresher
Frame Construction And Arrangement (Includes Attachments,

Ladders, Dust Covers, Etc,)

Crain Unloading Augers, Baggers and Tanks

Side Hill Harvester (Includes Header Mounts For Same)
Header Mounts (Includes Position And Balance Controls)
Drives (Power)
Conveyors
Auger Type
! With Fesder
Feeders
To Comminutor or Waferer (e.g., Forage Cutter And Blower)
Hedge Trimmer
Reciprocating Transverse Cutler Bar

{Ganged
{Plural Counter-Reciprocating Coacting
Lavn Mower Type
Hand COperated
Motor Fowered
| 1 lWith Brush Cr Reel

Side Extending (Cantilevered)
Embankment Cutting (Includes Railroad)
Rear Tractor Mounted
JWith Castor wheel(s)

ide Tractor Mounted
\Ground ¥heel Powered

{Cutter Bar Mounting And Control

' With Gearing And Knife Drive
ront Mounted Cutter Bar
lements
Enife Drives

!Cam Type
Pitman, Pitman Connections And Knife Heads
Knife And Sickle Bar Assembly

Knife Bars And Sections

i1Sickle Bars, Ledger Plates And Guards

Pressure Plates

Lz v

| Pickups

Swath Lift
With Bindine |
Elevating load
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Amended: § May 70

CLASS 56 (Cont'd.)

151
152
153
154
.55
156
157

458

159

160
161
163
164
165
166
167
168

169
170
171
172
75
174
175
176

\HARVESTERS = GENERAL

Pickups
Elevating loader (e.,g., Conveyor)
Combined With Receptacle (e.g., Forage Vehicle)
|Dumping Receptacle (e.g., Stacking Or Bunching)
Reversed Flow With Rake
Rotating Fingered Reel Pickup
eciprocating Conveyor Or Rakes
Sweep Rake To Conveyor
i Rotating Fingered Reel Pickup
[ |Retracting Fingers
Rotating Fingered Reel Or Brush (Includes Hand Propelled Crass
And Leaf Pickups And Turf Groomers)
To Comminutor And/Cr Blower
Retracting Fingers
Endless Conveyor With Fingers Or Bars
Rakes (Includes Swath Turners And Tedders)
Hand Propelled Lawn Type
Rotating Wheel
Horizontal Axis At Angle To, Cr Parallel to, Direction Of Travel
eversible Frames, Axes Relatively Changeable In Horizontal
Plane, And Wheel Positions Relativelvw
Changeable
Wheels, Tines And Tine Mounts
Rotating Reel Or Brush
Side Delivery
Tedders
Comb Type With Dumping
Sweep Or Buck Type
Teeth And Tooth Points

0

MISCELLANEQUS HAND TOOLS
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CLASS

PLANTING

ct

ion: M-9

*
e

o o)
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9]
ct
o O

PLANTS
With Removal From Previous Crowing Location
Poot 22lling Or Wrapoping
Mznually Cperated Iaoplement
With Gas, Liquid Cr Solid Material Dispensing
With Row Covering Or Ridge Forming
Dibbler
PLANT PARTS
[Potato Planters
Wiyl tary Type Dispenser
T nveyor Type Dispenser
E otato Grasping Or Picking
i otate Cutting
=} tato Cutting
bt 1z Type
SEEDS
Seed Tapes Or Packages
Combined With Earth Working Implement
[Earth Pulverizing Type
With Gas, Licuid Or Solid Material Dispensing
With Drill Forming
Adjustable Drill Depth
wWith Seed Covering Or Ridge Forming
jith Growing Medium Compacting
ij?ress‘:q;lerg r Wheels
Drag Chzins, Bars Or Plates
| Furrow Closer
Disc Type
Discs Per Se
tDisc Clsaners
Hoe Or Shoe Type -
|Hoes Or Shoes Pesr Se
With Seed Covering Or Ridge Forming
Dibbling Type
[Manually Crerated
Pneumatic Dispensing And Distribubtion (Not Suction Pickup)
With Rotary Type Seed Dispenser )
|With Tracs Or Pocksts )
With Conveyor Type Se=d Dispenssr
viith Valve Or Cate Controlled Seed Dispenser
Seed Hovrpers
iWith Discharge Cperating Or Regulating Mschanism
Seed Tuzzss
Frzme Construction
iédjus:able
1Seetional
.
|AtTachmant
GAS, LI ONLY)
LAND




CLASS 143

SAWING

Section: M=3

VM~ Ol W

MITERING MACHINES
LATH AND SHINGLE MACHINES
CLEANING AND LUBR CAT ?u DEVICES
INTEGRAL WITH SAWS
Band Saws
Chain Saws
MACHINES WITE DIVERSE TYPE SAW
BLADES

Uj

CHAIN SAVS
Vehicle Mounted
Chain Sunnorulnc And Guiding
Devices (e.g., Saw Bars)
Handles
BAND SAWS
With Work Handling
IReciDroca**pc Carriage
With Band Tensioning
With Multiple Bands
Swinging or Tilting Frame
Pulley Wneels Per OSe
TUBULAR SAWS
CIRCULAR SAWS
Ice Scoring (e.g., Ice Cube
' Forming)
Vehicle Mounted
Ice Sawing Machine
With Horizontal Saw Blade
(eeg., 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., laterall;

Shiftable Saw Blades

Bench Or Table Saws
With Gauging Means
With Positionally Adjustable
Blade Cr Arbour
Travelling Saw

!0‘[‘1 Radizl Arm

IPivoted Cr Swinging Frz
R“CL“:GCAT:NG SAWS
Hand Held Type
Powered (e.g., Saber Saw)

h

L5
L6
L7
L9
50
52

53
54

56
57
58

Revised: 27 November 70
Je¢ Chiarelli

RECIPRCCATING SAWS
Hand Held Type
| [U=Frame Type
|l |Collapsible
|| |Buck Saws
Bow Saws
Jig, Scroll Or Fret Saws
(esg. Coping Saw)
Hack Saws
Extensible
Handles And Handle-Blade
ttaching Means
Spindle Type :
Ulth Work Handling
with Multiple Saw Blades
Jig, Scroll Or Fret Saws
Hack Saws
opecial Tree Felling Type
(Includes Post And Pile
Cutting)
With Return Mechanism
f'rame Supported Manually
Operated Drag Saws
WORK HANDLING
iog Turners
Carriag zes
Feed Mechanisms
Offsecting Mechanisms
t Works
IWith End Dogs
Fluid Operated
gs
IFluid Operated
CUTTING ELEMENTS AND HCLDERS
T‘..I""Q-.uOF
eeth Per Se
|IDetachable Or Insertable
hains
aw Bands
ircular Saw Blades
ACCESSCRIES
Kerf Cleaners And Spreaders
(e.ge Air Blowers)
Saw Bucks (e.g. Saw Horses)
Miter Boxes
|Adjustable
Safety Devices (e.g. Saw
Cuards)
ror Circular Saws
For Chain Saws
For Zand Saws
Saw Guides (For Kee
' Blede In Ke

rame

3]

i)
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Class 143 (Cont'd)

87
88
89
90

ACCESSORIES
aw Guides (For XKeeping Szw Blade In Kerf)
For Circular Saws
For Chain Saws
For Band Saws
MISCELLANECUS
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CLASS 14
¥OODWORXIANG
Saction: =3 Revisad: 22 Fedb 72
F. I.nalande
1 MATCH MAKIXNG SHAPING CR DIVIDIAG
2| With Packaging Or 2ox Filling With Assemdling Or Securinz
3 |{¥axed Cord Or Paper EBcard L | | [Shoe Lasts
4L|/4ith Card Or Splint Cutting L5 || Mith Surfacs Eonding
5 Fith Framing And Dipoing L5 f4ith Heat Application
6| ith Frazing &7 || With Separate Hechanical
7 | |Spline Framing Or Carrying Fasteaing
Mechaniszs L8 | [Methoda
8 |BARX REMOVING 49 |1 |Log Cutting Or Lu=bdber Sawing
9 | 1Hatheds 50 || | fdith Chip Production
10 | {Combinad 51 || Shaving Or Chip Production
11 || [#ith Dslinding Means 52 | | |Beading Or Straighteni
12 | Dru=s Or Basins 53 Iﬂith Turning Or Boring Step
13 || Mith Continuous Discharge 54 || IPlural Cuttinz Operations
Of Slabs Or Logs 55 | |Simultarnaous Production Of
14 | [Fluid Jets Chips Ard Lu=ber
15| |Pivotted Or Rotating 56 | |[PAn Pointing
16 | {Impact Type 57 | |Pisks (e.g. Corks)
17 | |Hollow Rotor Or Ring Typa 58 | {Paddles Or Oars
18| ||Chain Or Cable Pesler 59 | (Hinge Seat Cutting
19 | | [Cutter Positioned By Fluid €0 | Binlti-Operation Or HMultie
. Heans Purpose Machines (e.g.
20 | {Cutter Or Presser Positioned Universal Machiges)
By Fluid Means 6l | | IFor Specific Articles
21 | Meighted Or Counterweight 62 | | | |Shingles
Cutter Or Presser 63 Zardles Or Tools
22 | |Spring-Biasad Cutter Or 6L Botdins Or Spools
Presser 65 Pins, Plugs, Or Wedges
23 | IImplements 65 Clothes Pins
24 ISTIEAP REMOVING 67 3lind Or Sash Cutting
25 'TRIE HARVESTING 68 ||| Containers, Trays, Or Parts
26 | IChipping Thareof
27 | [Felling Or Trunk Subdividing 63 || [4ith A Single Workinz Spindle
23| | ith elinrbing 2.5. Convertidbla)
29 ||| With Bunching 70 | | [Planing &rd ¥atching
30| ¥ish Bunshing 71 | | {Planinz And Sawing
31| |Pivotzed Cudting Hzans 72 | | ith Sawing Msans
32 Sinzle Cuttinz Blade 73 | | {dith Boring Hearns
33 | D2lizmping 76 | | Bfatehing (i.e. Tongus-and-
35} | |Travelling Cutter-Head Groove Cutting)
351 |iCutter Positionad BE Fluid 75 End
j sans 76 %ﬁneer Lathes
36! Hothods 77 | | Hith Presser Ears COr Rolls
37 [PUNCTURING OR INCISIHG 78| Splitting
38|?ﬁethod3 79 || [9ith Peading Means
39 RTZHOVING KHOTS OR OTHER £0 | (Rivingz
||” IRMECULATITIES OR FILLING- 81| Splints Or Sticks (e.z. Match
(| UP FOLZS n Splints)
L0 | iazhods €2 || |Teothpieks
L1 | ¥ith Patch Cutting 23 | |[Excalsicrs Or Fibers
L2 SEZAPING OR DIVIDING &, | 1S3¥duss Or Powdsr
L3 ! 4ith Azsambling Or Sscuring 85 | [Shavings Or Chips
i




CLASS 1445 (econt

85
87
&3
89
90
91
92
93
91,

9?
g8
i)
1CQ
101
102

103
104
105
106
107
108
109
110
131l
112
113
1L,
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s
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HAPING ORr DIVIDING
utav1n~a Or Caips

x Cutters

ry Dise
n Air Assiaged Discharg
ylindrical Or Conical
With Air Acsisted Discharge
Bending Oz Straightening
tith Drying Means
'?r°3593 O Rollsrs

oraersa
'Dowﬂtai’lr7
Mporitising
!'ﬂLger Cutter
23in Cuzger

?enonaﬁv
°l~ninv Or Tn¢ckﬂassir7
q*“'pﬂra (ceg. Craiqi“w)

Rotary Cutter (e.z. Dise
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|
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| {|{Cylirndrical
|| [Pleral
Miter Cuttingz
Pattern Controlled
Rotating #odal
emplate
Can
-90"13513
Caining
Crooving
iPlural Cutter-Esads
Reciprocating Xnivas
Plural Culier-~icads
Rotatinz Cuttar=iizad
f;da:BG CR HARDENING
VZNEZR PRESSES
Hita Eaatlng Or Cluys Setting
Hzans
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FESSER MECHANISMS
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2lt Or Chain
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Amended: 1 ipr 70

Class 144 Conmz 'd. )

209 ;VEHEE?. LATHES

210 | Convaertible

ler ‘Inclined Knives

212# Kn*vea Ard Knife Blocks
213 | ‘Prevser Bars And Rolls
21&] Stay Lozs

215 { 'Strip Cutting Attachments
zléimt TER CUTTERS

217 | lAngle EKnife
ICUTTERS
| Rotary -
218 | |Hiscellaneous
219 ;| {End Thrust
220 | | {Frusto Conical
i C?1 indrical
2211 |8ﬁ*ral Bit
230 ||| 'Slotted Bit Seat
i | |Saw
{ Double
222 | Intermediate Cutter
i Single
223 4 Side Cutter
?38! | [abbla
239 '] !Distorted
_ . ]Polygonal
224 | ;| |T=Slot Bit Clamp
225 ) :{|Plans Bit Seat
226 | . i |Convex Bit Seat
227 i1 |Concave Bit Seat
il Radial Arms
228 | ;| |Plane Bit Seat
229 Slctted Bit Seat
| | Disk
Multiple Clamping Disks
231, Tangential Bit
232 Pivoted Bit
233 Shank Bit
234 | 1| |{Eccentric Segmental Bit
Side Attached Bit
235 Edge Cutting
Multipls
236 ! i Pattern
237. Gang
240 . ‘34.‘ﬂif1
241 ' {1 1Bits
FEED AHD FRESSER MECHANISHS
242 ! Miscellaneous
2L3 ! Pressnr Bars And Chip
‘ Breakers
QLL‘ iSecvional
L5 1 1@lank Feeders
! |Holls
‘| Feed
246 . I'”*sceraneoua
247 () :Spring P*essed
2LR I ["JF'{ ght

126

248
250
251
252
253

254
255
256
257
258

259
260
261
262

FEED AND PRESSER MECHANISMS
Rolls

\Presser

lSectional

CUTTER GUARDS

CUTTEH HOODS AND DUST CCNVEYQRS
"JORX GUIDES
HW0OD BENDIMNG

Bending And Prying
‘Bending Rollers

Presses

End Compressors

loccp Gaging
Former
Fixed

Collapaible

End Thrust

Radial Arm And Rollar

283
264 ;

265!1
266;

267 |
268 |
269
270
2711

Strap And Windlass
Strap And Lever
Strap And Screw
Strap
Pivogal

Coiling
ﬁlaaps
eras

eamin

279 G0 APPLYING AKD P PRESSING

281
282
283
28L
285

286
287
288
309

VENEER

Roller
Molding

COnKX AND BUNG PRESSES
WORK BiLNCH®S AND TOOL

PRESSES

WORK BENCHES

lAdjustable Stock Hest
WORX HOLDING STANDS IN COM
PROCESSES
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r Swinging Mast Or

Jib
Overhead Track Or Rail
ing O Portable
ter Carriers
inzs Cableway
utline Cabl
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eeled Carri e+ And/Or Hoist
o} st O+ load

cr
)
ct
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: b}
Gl
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E
! Cunuacuing Device
| Plural Lift Points And
[ Compensating Devices
Hoist f~d Carrier locks
| Cablewsy

} Ca‘bl_-m.y
|!iCads
FOISTING POINT FIXED ON JIB OR
fl coM

Jib Or Bozz Pivoted In Vertical
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Horizo; ly Swinging Jib O
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Jib Or Boom
ructure Cn Turne
1
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|9
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r
e
GO W ¢t @ 1 kuid

t

i Wigh Dr
(| With Dra
| |_Rotating Masg
| Rollinz Pivet Or Luffing
i § Linkage
,Pivoted Hovement Produced By
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Amended: 5 Juna 70

Class 241 (Cont'd, )

FOLID MATERIAL COMMINUTION CR DISIXTEGRATION
/Apparatus

97 |1{Ball Roller Mills

98 With Internal Screen Classification

g9 With Internal Air Classification

100 Multiple Race

101 Vertical Race

102 | | [Edge Runner Mills
103 Multiple Runners

104 With Rotating Ring Or Pan

105 11! Axes Of Runners 3tationary

106 ||| |Rotating Ring Or Pan

107 || {Disc Mills

108 With Feed And/Or Discharge Mechanism Or Conzrol
109 Rotary Screw Cr Hopper Supply

110 Two Co-operating Surfaces Rotating

111 Co-axial

112 With Yieldably Mounted Disc
113 Adjustable Rotary Member
114 Vertical Axis

115 Retary Shaft Supported Above Rotary Comminuting Member
116 || {|Elements
117 1 [Vl Grinding Plates Or Stonas

C

118 one And Shell Mills

119 With Feed And/Or Discharge Mechanism Or Control
120 With Moving Co-operating Surface

121 }) ! 1Vertical Axis

{
122 1 1 Knife Action Comminutors
122,13 IWith Screening
123 Pointed Comminuting Instriments
124 } | Stationary Comminuting Surface Or Material Bed
125 [Centrifugal Projection Cf Material
126 Conveyor Faterizl Fercing Means
127 {{'Attrition Mills
128 | Processes
129 || 'With Solidifying, Consolidating Or Shaping
130 inated Or Fibrous Mineral Material
131 Cereal And Other Seeds And Seed Parts

132 I With COperation To Detach Or Loosen Adheringz Hull Portion

133 {|| [Aith Application Of Fluid To, Or Heating Or Cooling Of Whole Seed
134 || 'With Separaticn Or Classification

135 i ‘With Applicaticn Of Fluid Cr Lubricant Material

136 1 To Aid Dispersion Cr Prevent Chemical Action, Etc,

137 ;1| ¥ith Additional Heating Or Cooling

138 i{||Gas Cr Yaper

139 To Classify Or Separate Material

140 Liquids Added To Classify Or Separate Material

|
{

1L1 || [With Heating Or Cooling Of Material
j{i¥ith Classification Cr Sepuration Cf ¥aterial
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CLASS 37, ZXCAVATING
Criginal Classification 1922 30 . Diagcnal blage
51 . + Track clearer

b MISCELLANECUS 32 v o AIE curter

28 STUMP AND STONE REMOVERS 33 . Hand cperatad

ZP . . Tree pushers and buzers 34 DREDGESF

3 ?C“" 55 . Srellfish

< | 30 . Stbrarine chamber

3 57 with scresn

9 . . Aailway 38 . Suction

7 . Endless flcor 39 Vacuum pumo

3 . Endless convever 50 . . Endless bucke:

3 Elevating wheel 81 . . With jet pum

10 “‘.’C"’ COMFRESECR &2 . « . Jet digger

11 . Heater 63 . . With jet digger

2 SNCW EXCAVATORS AND MELTERS 64 . . Rotary digger

15 . Recad fommer 63 . « . Vertical axis

1 . Railway 66 + « .+ Transverse axis

13 . . Plow 7 . « . Longitudinal axis

16 Hand *ce'a:e: 63 . . . Suction-current operated
17 U.nI"-» SHCW Z(CAVATCRS 69 . Endless bucket

1 . ...‘t"]..‘JSLOH 7 . Excavating whesel

19 . Fluid-current cenvever 71 ". Sccap

2 . Rotary sxcavator 72 . Pipe supports and couplings
21 . . Longitudinal =ds 73 . Bottem spud anchor

22 .« . Iwin-axcavator 74 . Bank spud ancher

23 + + . Awdliary rotary excavator 75 Scouring

23 - . Transverse axis 76 . . Digger

Z5 . .« . Auxiliary conveyer 77 . . . Rotary

25 . » Yertical ads 78 .« . Jet

27 « » o« Auxiliary conveyer 7 . . Current deflector

23 . Sccep and convaver SC0R DITCGHERS

9 . Plew or scraper 30A . . with side or awdliarny cutzers
30 . . V-shaped 31 Screw

31 « . . With rotary excavator 82 . . Convever

32 . . Inclined :Jl.-:Lﬂ with V divider 83 Endless bucket

33 <« « Switch 4 . . Railway

34 « » & Plural 35 . « Transverse cut

33 . . Diagonal blade 36 . . Longitudinal cut

36 « » Rail 87 . . . Rotary digger

57 . » o third rail 33 + « « Reciprocating digger
3 . .+ . Rotary cutter 39 . . . Longirudinal endlass canveyer

o fa
< %)

=

=
Chord e

= da J= s =
oo =) Ohou .

Plew
. . Hand cperatad
E-’DAJ.,'.:A‘:' 0OW EXCAVATORS
. Rotary
-« . Rotary snow plow blads rotatzb
about axis inclined to vertica
3':11__ TyTe cutter rotatadle abo
gizudinal axis
Screw Type cuttar rota
longitudinal axdis
P2cils mmortazzbls shecur

oL 22

1
aDie

1

=Y

longiw

table zbout

transverse

axis

+ . 3CTew type cutter rotatable zbout
transverse ads

« « . Paddle type cutter with adjustable

CTewW 'Vpe cutter
rotor shaft

with adjustzble

.+ . Rotzry cutters in V-shaped
arTangerent

+ Rotary cutters driven about a

vertical axis

3 Corbined snow plow and lawn mower

. Automchile

.+ « . Venicle mounted snow plow with
\net-:._me or overload release means

V-plow
. LCF‘-’E'—E'

o Veplow

" i\he#l excavator

. Snovel or scocop

104 RAILWAY GRADERS
105 . Sids former
106 + o« Scoop

107 . . . Endless coenveyer

. . Conveyer wheel

111 . T Transverse axis

112 + .+ . . Transverse endless
113 « ».= VETTical axis

114 . « » Inclined axis

115 CAELE QPERATED

llt‘z Zocm type )

|11 irolley sizporzed

| ’

Transverse endless conveyer

32 . « Longitudinal axis

23 . . . Conveysr

34 . . Transverse axis

33 . . Conveyer

26 R L._n-'*' inal 2ndless
97 .+« . Transverse 2ndless
ar . Plov

89 . . Convever

{100 « » . Wheel znd bel:
1101 .+ . Lengitudinal endless
102 + + + . Transverse endless

zonvever

108R ROAD-RADER TYPE

108A . . With foms for guiding read grader

109 . Transverse endless scraper or bucket
. Plow

10 .- . Transverse endless convever
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37=2 July 1972
CLASS 37, EXCAVATING
7.5 SCPAPER CONVERTIBLE TO QR CCMEINED WITH DIG. 8 CGrave diggzers
SCOCP, SHOVEL CR THE LIKE DIG. 7 Hvdraulic motors
:LISR SCOCPS DIG. 8 Dredging of tndstsea medules
1184 - - Scoops pushed forwardly of vehicle =0 [DIG. 3  Fluid pressure actuated scoops
_ Eill bowl DIG. 10 Fluid pressure aczuated bulldozer
‘1_1‘9 - Shellfish DIG. 11 Fluid pressure actuated scrapers
:..:D . Fork or rake DIG. 12 Scoop or scraper attachments
‘i:' . ‘heeled {DIG. 13 Land levelers, scrapers, howl, =t=.
..E . Sledded [DIG. 14 Semi-autcmatic land leveling scrapers,
123 . . Snow scoops, etc. ’
124 . Wneeled DIG. 15 Self-loading vehicles of front =nd leader type
125 . . Cable operated DIG. 16 Side cutters for trenching machines N
126R . Four wheel DIG. 17 Trenching machine drive details
128A . The earth containing Somparwment  (DIG. 18 Vibraticn means for excavating ool
is dispcsed between ITont and rear DIG. 19 Visual 2ids and indicators for excavating tool
sLpports DIG. 20 Automatic lsveling excavators
12684 . With coacticn between apron and
bowl
12648 . With ceaction between zpron and
ejector
128AC . With significant bowl structure
or manipulation
126AD . » » With significant apron structure
or manipulaticn
126AE . Ejector structure per se znd/or
manipulation thereof
127 . + + Plural scocp
128 . « . Rear gate
129 . Two wheel
130 . . Hand cperzted
131 . . Caster wheel or shoe
132 . . Vehicle actuated
135 . Rear gate
134 . . . Lever and latch
155 . Cable operated
136 . . Valved
157 . Hmdled
138 . » ?ivot and latch
133 . « . Reversible
14 + . Daping nunner
141R . Digging edge
41T . . Bucket teeth details per se
142R . Teeth
1424 . . . . Resilient cennection, or resilient

DIG.
DIG.
DIG.

[P S P

element in connection becween tooth
and buckst

DITCH FILLER

CRANGE-PEEL IUCKETS

CLAMSHELL BUCKETS

. Bucket provided with releasable catch
hooks to support bucket and load

. Camen pivot

. . Crossed lever

. Contiguous pivots

. Spaced pivots

. Link connected

ROTARY DIGGER

. Endless conveyer

EXDLESS DIGGER

+ « Nen-bucket type

. Endless conveyer

. .+ Non-bucket type endless digger

MOLE PLCWS

SHMILL-CARRIAGE WEEL GUARDS
PROCESSES
DIGESTS

Excavators with automatic controls
Zucket cleazners
Carbined irplements

Scoops with frent aprons .
Scoops with Sronc in which the

= Py
EDTONS perIcim 3 lfacing nonctica
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CIASS 47, PLANT HUSBANIRY

Original Classification 1923 30 AP BLCRETS
31 . Corbined with cover and spout
1 MISCELLANECUS 52 . Sgouts
1.1 MUSHRCCH QULTURE 33 . . With bucket sunpare
1.2 “'"Q CILTURE 34 . Covers
1.3 ELECTRCCULTURE 33 FALSE STER
1.4 ALCAE QULTURE 36 SEED TAPES
1.41 PUL [NATION 575 INGECTION
1.42 EEATING SEPARATED EARTH 57.6 CCATED GR IMPREQATED SETD
1.43  CROP THINNING 53 MISCELLANECUS PROCESSES
.44 FLAME (ULTIVATING
1.5 PLANT SURFACE QNTACT DICGESTS

MATERIAL APPLICATCR DIG., I Methods of ;l.:r‘:
‘-'.'J'IZ'-U.ﬂ DISTRIBUTOR w1 PLANT MANTPULAT- chromosome mult
ING, QULTIVATING OR SENSING fe.g., T0 DG, Treatrent of cut

and incluling

—
-3

(]
"

el

POSITICN PLANT RELATIVE TO DISTRISUTOR) purpcses

for eramental

2 FROST PREVENTING DIG. 3 Propagation of plant by cuttings

3 CELERY BL'MGHING DIG. 4 Ferzilizers and metheds of applicatien

4 HENGE TRPAINING DIG. 5 Use of hormones to reguluta plant zrowth

5 CUT‘l'C.\t TREATING DIG. 6 Plant growth rowulaticn by control of light
5.5 LAYERING thereon

6 GAFTING BDIG. 7 Smthetic resins emloyed for horticultural
7 Budding purposes

8 TREE SUPCERY DIG. 3 Treatmenr of plancs and seeds with

9 " WULCHING .'ﬂ.f:o -active energy

10 TURPENTINE AND RUPBER DIG. 9  Physical and chemizal treatment of seeds [
11 . Buckets and spouts p-" ting

12 . lToals DIG. 10 Physical and chemical treazmen: of

14 SEED TESTERS agricultural soils

15 . Roll DIG. 11 The applicaticn of protectise coatings tu
1 th Secater plants

17 GRERNFCUZES DIG. 12 Sonic or ultrasonic treaimen:

18 25 BIG. 13 Eystamic treawment

P4 S

21 tTed

22 F nh... heater

23 TREE-TRUNK (RIARDS

24 . Boles

<5 . Reoot

2 PLANT CRERS, SHADCS AND 3(Pr=ENs
27 . With irrigutor

28 . Covers

29 T

31

33

34

35

.11

1,12

.15 :

37 . Trunsplanting
33 « With irrigators

"
3
boa

. « Wick or porous elemuncs
Pa..‘\.'- .q_-a-.\.‘u.\..'a

Bl

L 1 s

da ds En L Ja fu fe
Lb B s b et et e O
bbb s et

de de da da ds e
=31 Ch U da

8.3 PLANT [RRICGAICRS AND/CR FENRTIL
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26-
CLASS 3o, HARVESTE \
Crig:nal Classification 1919 4.3 - - bich drive truia 2o harvester sanerod
o by ground-enguzing wheels ’
1 MIS ELLANEQY 12,9 .« With hicch permicring movemenr aof
2 COMVERTIHIE hurvester relative to vehicle
3 . Cutter and detachable cenvever 15,1 « + . Wich drive trom motur for
.. Make _ T2-pO0siticning harvester
4 « . . Vertical axis 15.2 o . . Cutter assemblage re-pesiticned
3 . Cutter and detachuble caccher 15.3 -+ . with flexible drive train =3
0 GANG ) re-pesiticnable harvester
by . Rotazing cutting resl 1.4 « + .« BV means or steering harvester
3 MARIVE 15.5 .« . 3y means for aljusting harvescer
3 . With conveyer laterally
10,1 ‘OICRIZED HARVESTER 15.5 -+« By hitch tfor separating harvescor
10,2 - With condition-respensive cperaticn from vehicle
10.3 . . Relcase or slip of drive in response

By resilient or wiveral-action Ritch
. For "rlaoating" harvester

to overload

B b g
(LR Y
O e -

0.4 . . Retracticn of cutter-unit in response i « . Hitch for pivoting harvester abauc
to chstruction horizontal axis
10.5 - With randomly-cperative contrel of moter | 16.1 <+« .« Tined crop-pickup rake on zransverse
(e.3., for starting or stopoing moctor) pivoe
10.56 . With plural sources of pewer 16.2 -+« . Leagitwdinally-sxtending axis
10.7 . . For disparate “mcrtions 16.3 <+ . . With lacchubls lever mezns for
0.3 - With selective control of drive meuns pivocing harvestor
109 + » 3y valve for centrolling fluid- 16.4 . Having driven means fov handling or
> pressure motar treating crop
11.1 -+ By reans for varying speed-rucio of 16.5 . . For separating cne material from another
drive | 16.6 . . Delivering to recspracle or hepper
1.2 . . By means for reversing drive 16.7 . Having motor on grownd-sipported carrisr
11.5 -+ 3v brake and disengageuhle drive 16.3 .« With dispenser of fluent miterial
(e.g., clutch) 16.9 . . Motor used for plural devices or
11.3 . . By controlling plural Jrive trains tuncticns
11.3 + -« . Including clucch-assembluges 7.1 « « And cuttar adjustable relative to ground
11.6 . . By means fgr regulacing tautness of 17.2 « «+ - By adjusting ground whe=1 ar skid
belt drive relative to carrier
11.7 -+ By clutch-assemblage 17.3 . .« And element zuiding vegetation to curter
11.3 - -« Connegting motor to cutzar or transit| 17.4 « .« And guard
wheels i) -« And rotacable blade cn motor shaf:
1L.9 . Hlaving fluid-pressure or stored-energy 17.6 -+ And drive train ro reciprocating or
motor - oscillating cutter
2.1 . With.mans for vecsnditioning curtar or 27.5 THRACCO
picker 23 COTEON
12.2 . With means for using heut ov exhaust 28 . Flail or whip
from sngine 0 . Pneumatic
12.5 . With means for lubricating drive crain 3 .« Individually dirscted
12.3 . With drive train for imparting compeound 32 v ¢ MOz les
moverent ta fliger-like elemenrs 33 . Strippers
£2.5 . . Rotating and orbiring elenents M + + Comb
12.8 With separable or vibration-Jamping 33 < . . Moving
drive zruain k] . Pickers
2.7 . Including curter yieldubly mounted on izs| 37 -« Individually Jdirecred
drive means 38 + « « Endless bol:
128 . Including driven aiv-blower wiic 3 « o+ . Manuailv gperated
12.9 . . For drawing vegetation o harvester 4 . . Rotary ov oscillacing
15.1 .+ . 7o suction head : « .. Suindle
13 « . . With beuter ac suctien head 42 « « .« . Belr curried
13.5 . . For discharging crep from hurescer 43 « + « .+ . Cam-track guide
13.3 - . . By blower on cutter-driving shafc 44 « « + . Rotary carrier
I [ncluding plural cperating units and 45 « +« .« . Flexible spindle

&

drive
. Separately-acting cuzter units
For disparaze cutting operations
- « . In series arrungement
¥ .+ With conveyer between unics
. '. Separately-acting cpposcd-roller-
couple untcs

- . Reciprucating
¢« o« - . Cam-track guide
« « o Drum

. . Endless belt

. . Spindles

CUlRNSTALR TYPE

. Stalk breakers

e g g
e L Lew b Lk
AL e

—

D e 0D OG =

14.2 -+ . With oprosed-gathercr-couple writ 3 . Cutters
4.3 . Catherer unit and wvegetaticn-cucter | 34 - + Braam com
Lt 5 « « - Reel garherer
404 - . Horizontal-axis-reel jutherer 0 < « Teppers with
4.3 « « Cutter init and convever wunir 7 <« Reel gutherer
4.5 « . . #ith thresher or crop-sepuvator Jiit 3 + o« .. Horizoneal uais
13,7 . including motorized vehicle causing 9 -+ . Endless-chuin guchersr

+ . WLZh Chiappers

L L WL e L U L = e e

(=1

tnwnsic af harvester




135

u
ar
'
™
o
i
ol
]
L
v
f
-
w
i
v

CLASS 36, ¢

121,41 . M selr- -—-=~;-ib s3Uging ang
- Teans
. . With cheggers 121.42 . With prelinminary Zoliage arrangl .
61 « « » 9ith catchers 121,433 1 cuts at successive heights zad/cr
82 . . with strigeers ting
63 . . With toppers 111,44 |, With cut top disposal
o . . With pickers or huskers 121.45 . . Novable disposing merbers
65 . « « Beel gatherer 12645 . Gauge and cuczer relacively
20 . + . cndless-chain gatherer :espcn&i"e to neizht znd/or
o7 + » Seli-pinders 122 SITTING, CONVEYING D THRESHING
53 . . . Upright binder 125 . Reciprocating cuttar
59 P _.._l-‘as--.':.:m gs;..crer 124 . . Cenzral swath, co-axial wheels
70 .« - . . Binder pesition adjustable 123 i LCR;-:L'.&.].'I:‘.]." hingad cucter frame
71 . .« %ith dischargers 125 SEED CATHERERS OR STRIPPERS
T2 W 127 . Fixed comb
73 i 128 . . Rotary beater
bit! g 129 . . . Central swath, co-axial wheels
73 . in 130 . Moving comb
76 - 151 QUTTING, CONVEYING AMND SINDING
i - 132 . Wire-twWisier Uype
73 o zathersr 135 . Straw-band Type
79 5w ving and tilting 134 . Folding platZomm
30 i 4 135 . High cutside binder
51 5§ 136 . . Folding binder frame
8z # & n 137 . . Bincder positicn adjustable
33 ’ 1338 - « . Knotting
24 . 139 . . Snottina
85 5 140 . Uoright binder
26 . 141 . Endiise delivery
37 « + &+ » o Horizontal axis 142 . . Knotting
33 . « « .« . Endless chain 143 . Low down
89 ¢ & i s oa Flxed 144 . + Curved path
el . . . Retracting sipporT 115 « » . ¥notting
91 « s « » Reel gutherer 146 . . Inside delivery
a2 + » « Ruel gatherer 147 .« . Knotti
a3 . + . Endless-chain gatherer i . . Butsids delivery
24 « « With gatherers 149 . + . Through bull wheel
85 .+ + Spiral 150 .« . inotting
30 .« . Reel 151 . . Xnotting
a7 .+ . . Horizental axis 152 :\_"ot“nf*
93 . « .« Endl2ss chain 155 CJT_L\G '.\D CONVEYING
99 s = w rixed 154 . Endless cutter
100 AR 155 . Oscillating cucter
101 5 3 ad Tutt 136 . Rotarv
102 . . Cutting members 157 -
105 . Pickers or huskers 133
104 . . Roller 139 L
103 « « » Pluralivy of rtows 120 X
106 « « « . With endless-chain gatherers only |16l 5
107 . . . Axiliary ear Zatacher 162 .
108 « « « . With endless-chain gatherers only |[163 .
109 . . . Mgvable wersr 154 y g mechanisa
110 « « « o« Spirsl 163 : tongs
1i1 « « « » cadless chaia only 156 « « « Duping catcher
112 e« + « » Adjustable roller frame 157 . . . Rotating
113 . . Fixed snapper . 158 . + « . Reciprocating head
114 « « .« Comb 169 « -+ Vercical axis
113 e o . . With kmife 170 + o+« . . Switch
116 . . Moving comd 171 <« « .+ » » Automatic control
117 .. \‘m'ing mife 172 = & o o o« .+ s Awmailiary mancal control
118 . Tn 2ndless chain 173 i % .‘-‘cci.::rocat‘.n,
119 a:r'. 2rers or guides 174 ... 2ele actuated
'.ED - loaders 173 S oF g i Reek procating telt
21 176 i+« Vortical circuit
§00 177 Selt carried
301 178 . « « Horizonral ::.-c:n..
302 17e Belt carried
503 138 : heads .1".d arms
ENE 151 T #s5s carvier
305 |182 . flacted course
121.3 {183 i internictent
134 « + « With discharging <catcher
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CLASS 36, AARVE

STERS

185
136
137
133

120

Lis

By ANTH CONVEY
. Reciprvcating-cut
. « Endless carrier
« « » Elevated delivery .
+ + » Central cuttar, co-axial wheels
Tilting platform
. Pivoted tongue
. Swathing attachments

Windsnields
. Binder's platfomms
CUTTING AND WINDROWING
QUTTING AND N
GTTING &
. Side cutes
. » Rear
Front
. Rotating cutting resl

. Catchers
. . « Discharzing
. Manually propelled
. Catchers
. . Discharging
. « « Revolving
+ + » Upwardly swinging rear gate
. . . Rearwardly dropping member
SHELLED-RAIN CATCHERS
BLATFCREM ADJUSTMENTS

ter

ope

. 3ide rull

. Main frame

. . Traction operated

Vertically and longitudinally zilting
. Simultanecus vertical adjustment

. . Vertical
« . « Segment-rack and pinion
. + « . SimuItanecus

. + . Simultaneous
TONGUE ADJUSTYENTS AND SUPPORTS

STANDING-CGRAIN CATHEREES

. Roctaring reel, norizcntal axis
. . Adjustable positicn

. ¥ith driving means

. Sliding angular gear

. Belt with adjustable tension
+ » o« s Goneentric
Supplementary bat movement

. . Adjustzble bats

TRAN TING ATTACEMENTS
CUTTING

. Railroad

. . Rotating cucting reel

. . Reciprocating cutter

. Pedze or plant-row tTismers

. . Plurality of cutters

. « . All rotary disk

. « « All reciprocating

PR

=m
SPOH

. . Single cutter for top or side
. Successive curs at different heights

. Hand-cperated cutter

. . Oscillating

. Single pair of shears
Reciprocating

. « . Hand crank

. Endless cutrzer

wa T OLGR

. Osciliazin

cutter

295
2%
297

298

[ntemal gear singls pipilon

Rotating-cucting-disk

tvpe
. Vertical cut
Reciprocating central cutzer
. Co-axial wheels
. . Double sickle
+ o Pitman drive
.« .« With lever

. . Cam drive

. With lever
Reciprocating side cuttsr
. Through-wheel drive

. Reversible

. Horizontally
. Rear cut

. . Co-axial wheals

. « » Cam or levar drive

. Front cut

. » Co-axial wheels

Power-gperated lift

Autcmatic clutch shipper
Double sickle

Lifting and rocking cutter bar
. With foot lever

. Gag lever

. . Cutter-bar mountings cnlyv
. Cutter-bar mountings cnly
Cag lever

Cutter-bar mountings cnly
Lifring cutter bar

. Cutter-bar mouncings onlv

. With foot lever

. . Gag lever

. . . Cutter-bar mountings only

. Alignments

Cutter members

. Endless

. . torizontal orbit

. . With tension adjustment

. Oscillating

. Rotating cucting reel

. Rotating cutting disk

. Reciprocaring
Deuble sickle
Sickles and guard
. Sickles

. . Detachable sections

. Detachable frem 2nd of bar
. . Awdliary locking bar
Shoes and inife heads

folding

. e e

fingers and bars

o friction devices
5w ding <lips
. . Shock absorters

. . Guard fingers and bars
Modified finger
. Wich ledger plate

. « « Fingers only

« » « « With ledger placs

. « . Supplemental lifting fingers

. « . « Socket for guard-fingar point
Track clearers and dividars

. Supplemencal vertical cutter

. . Reciprocating

With shee-peint sockes
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[3*30 . “heo| supported
387 « « With lifting means
iS:i:‘. . . . Dvace aperuted
352 5
1400 soch and fastenings
.1 3 [400.0L ¢
3iv . Catchers |4n00,02 T4 or endless
330 . By ostrippess 1200,03 e
331 . erv olippe <0004 . Carbinsl, convertible und 3
332 . Pole supporzeu i0.93 . o With sutrer, scraper or s
Pivoted juw J6 . . . Directed uppositelv to

.. v x Chute ZhE _-\...n.; similzaneous v

333 . . Pivoted snite 400,08 . ., Wwith zleaner

330 .. . Chucs 400,09 . . . With growd support

3 e SR g o S . . . hith actuating linkage

333 .. 3liding ¢ 400, 11 .. Wich suard or matevial recsiver

339 Fived a wrhet - £ .+ . tvanpling type

320 13 . - . with ground support

ELRd Q014 L L With Jruund support

342 | EAL0 5 G N 12 Ir nauner fype

3 i-!lJiJ.l; . With .;1..:..- 3eT3 2L Iines

B - 0,17 L Brees T.pe

33 . cndless ca —::.-*r 400.13 . . Adjustable or sapansinle

3y . . [ncepnictene discharge L, folding ar take down

34T « . . WNith movable :’c:"x.-r L :at2d head or tines
vk th

. 'Stati..an.w'-‘ ruke teeth
—aark

v« Self-hindi g

oo . e Yere h:l buSi(Ldu
. o wooowdutomatic shock-delivery trip
i -+« o »omcillating sheuf-delivery murber

P 5‘.".. \‘u.mll
PR 151 &1
.o S:a.’.io:m

. shez? tumed end for ond
<« . Focsaraly tiloing sinck
.+ Autamacic shock-deliveny trip
.« Vereilal postzio
< . . Potary, verticul avis
. osutsema e shock-dalin
Llating shoar-
tic shock-delive 53 ttinp
emating sieat delivers
‘ltemating sheatd Jelivery
. . Sheat turned 2ad far end
AUt

membe r

1 -

¢ W shock-deld rip
Zevolving .. ilcis g shec
3 meing cske . shock-Jdelive sy trio
T. sEierie T2d Ilar crapns shatc o W H -
i E @ stopped Jduring

Ve e At tuchuent
Retury, Lransverse anis

5 .tu:‘.‘.‘.r\c Crak shuct
_,_..i.r .:.trL

Regpvardly opening
i zumed and for
zsosition

vertical axis

. srep
2 armer
. binding
Rear dalivern” . With cospeessor
+ v Rewvolving . Props

. Wheels supporzed
v oow Fixed rake axis
e v o= o« Rakestoot

oA siax
~anie = D30

COMPRESS TG AN BLNDING
. Cord knezter type
2able position

folw ---!-m-

- . WL L.
W tripped
. ; "-.-:g Somprassor conerol
R P!'\.u.)ﬂdl .
. - ""“HF "’ i .

A LLar mnal Sry
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qotter Tyoe
. . needle cleaners and guards
. . Ejecters and dischargs gates
. . Tensicn and take-up <eviies
. Wire owister ovpe
. . Single wirs
. = . Curved binder arm
: : Laterzlly mounced
. . . . forked end
. Twister on binder am

. .« Twisters
. 3and-tucker Type
. . Straw bund
. + . Band forming
.+ .« . Rotating bundle
. Band formers
repared band
ord band and clip
. 3 Flat metal :l;g
RAIN ADUSTERS
.. On deck
‘ Head or butt evener
+ « . Oscillating
. . . Endless apron
. . Feuders
. . Retarding arms
cngx:ut.mall.y moving straightaning
tingar
_v_—_-\: R 23U DLE DISCHARGING CARRTESS
. Automatic dischargs
. « Directly tiltir
. Endless carwier
. -"J:.dmg tinbas
. Cpening tottom

5 31 -ﬂc"v tiiting

i

With material q.s:r’but'on
Cluzches and gearing
Remote control irplement

: gathering '
Detachable implement
Uneven terrain ccmpensaticn
"c..a\;l'-*

iocn respensive

Movable cutter without staticnary cutter bar
Cuzzar dorails

Handles

Bezters and wipers

3lades, reels and g\.am:

Raking and windrcwing

Undetslung vieldable rotary mower
Dehvdrating

i
ul
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CLASS 111, PLANTING

Original Classifization 1917 7 P %o Wigh

: 1ift and wngear
63 . . . With crank-axle 1ift
1 VISCTLLANECUS 83 . . With adjustable planter elsments
2 SLANT SETTING 70 . . Rigid
3 . Drilling machines 7 « + + Single oW
4 . Manually-operated implements 72 .+ . . Manually cperated depositing
8 LICUID CR GAS mechanism
7 . Drzlling machines 13 .+ . . Multiple depositing
Tl . Hand manipulated 74 . + + . Revelving hopper
1722 . . Irplement carried supply 75 . « « . Vibrating hcoper
—Es . . . Work cperared valv 7 . « + . Vibrating delivery chuts
7.4 . « . Non-gravizy fluid feed 77 « + « . Rotating dispenser
3 DRILLING AND BROADCASTING 78 v« o« =« Axle mounted
9 . Vain and auxiliary frame machines 7 . Single-row implements
10 BRCADCASTING 30 . . Multiple depositing
11 . Machines with scatterer 81 . . Planter-element arrangement
12 . . Main and awciliary frame 82 . . Hand propelled
13 . Main and auxiliary frame machines 83 . Lister units
14 CRILLING 34 . Drag-bar units
15 . Hill-planting machines 85 . Drill sets
15 . . Check correcting 36 . Drill teett
17 . . . With autcmatic regulator 37 . . Rotary turtower
13 . . Frare and planting-element 33 . . . Multiple disk
arrangement 89 DIBBLIN
13 . . . With tractive-belt feed drive 20 . Revolving-heprer implements
20 . . . Cecticnal main frame a1 . . Revolving-dibble-carrier implements
21 . = « « Break joint 92 . Manually-cperated implements
22 . + » Main and auxiliary frame 93 . . Machine attached
23 . +.. « Rotary-marker operator 54 . + Spacing in hill
24 . . . . Hopper-carrying auxiliary g5 . . Bagulated discharge
25 . . Depositing and marking mechanisms 96 . . . Sliding-plunger control
26 . « . Powder marking 97 . . Multiple-staff control
27 . « . [riving marking 98 . . Feotplate centrol
2 « « « » Revolvin a9 . Dibbles
29 . » . Driven marker
3 .. .. 2lmgin DIGESTS
31 « 5w,y HEL covering DIG. 1 Metheds of planting seeds and miscellanecus
32 « « « + Revolving compositions
33 . . Marking mechanisms
34 . . Depositing mechanisms
35 . . . Interchangeably cperable
35 . - . Primarily axle-driven
i7 . . . . Intermittently controlled
33 e « « « » Check-wire tripped
39 « « = - « « Both feeder and valve
40 e + s + + » With wire-actuated valve

re
[

, With wire-actuated valv
Zndless-belt tripped
Line-wire driven

£=
rJ

=
e

4 « + « « Reel carried

13 « « + o Check-wire tripped

4 « « - . 2oth feeder znd valve
47 « + « « Trip-fork mechanisms

e« o+ o Guides

. Wire-end-anchoring devices

. . . Manually cperated

Accumulators

. Frame and planting-element arrangement

Ly b
(=T ¥e s+

L
[ 0 oo

v
i

53 . « Sectional main frame

34 . . . Flexible

33 « +« « « With auxiliary frame
36 « s o Bre3k joint

57 + +» « Extensible

58 « « « « V-shaped

38 . . Main and auxiliary frame
60 . . . Pluralirty of auxiliaries
61 . + + . Unitarily ccntrolled
62 + + . Floating auxiliary

63 . + + . Hopper carrying

54 . + s« « . Detachable

CE] o wow ow o v Single TOW

56 « + « « Tool-bar type
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CLASS 144, WOODWCRKIM aad ¢

Original Classification: 1500 3P . . . Slabbing-orf, log squaring

i 29 . . . Mechanical sequance

30 MATCH MAKING 35 « « . Mschanical ssquence by tape
51 . Wax and paper 3 . . 3liné and sash cutting ’

32 . Cutting, framing, and dipping 5 . « . Relishing

53 - . Die punches 7 . . Box blank

34 . Cutting and framin 3 . « Chair-round tznoning and saving
335 . . Die puches S . . Clothespin

36 . . . Fixed 10 . . Conveyor flight

57 . Cutting and coiling 1 . . Handle

53 . Framing and dipping 12 . . Pin

39 . Coiling 13 . . Shingle

&0 . Dinping 14 . « SD0O1

51 - 3ox filling 13 . . Wheel tenoning and boring

. Dipping frames 16 « . Wheel hub

62 . . Emotying 18 . « Wheel-spoke tenocning and sawing
63 o o B1LLING 19 . . Window-stile-pocket cutting

64 . . . Hopper feed 4 « « Circular section

83 . Dipping frames . Single or corbined

86 ‘-n'm‘ feed mechanis 20 . . Disk cutting and boring
207 CSIER P ESLERS 21 . . Disk curting
208R @SS*}!Q 3ARK 23 . . . Rotary tubular cutter
2084 . . Disk qife 24 . . . Sweep cuttar
2083 . . Dnms and tanks 25 .+ Box hoeping

{4 . . Hand tools 25 . . Comb-teeth cutting
208D . . Hydraulic 27 . . Hinge-seat cutting
208E . . Hollow head cutter 29 . . Pizno-hammer f=lting
208F . . Simultaneously ratating and advancing 28 . . Pencil-wood making

log . . Pencil shargening

rdrdrar
oo o
Ed =t s
[
.

208G . . Non-traveling log . Hand-manipulshle
208H . . Step-by-stap : « « « Including elongated work holder or

8J . « Chain, cable, flail, hammer or guide for adge-beveling

percussive tool 28,3 . . . Movable tecol
08K . . Tree clirber 28.4 « « . . Work-actuated tool drive
2R SPECTAL-WORK MACHTNES 28.3 « « « » Work-controlled switch for tocol drive
2 . . Core and panel cachines 23.6 + + .« . Rotatable or revoluble
28 « « 20x hinging 28.7 « + « « .« Planetary
2C . . Box making 28,71 . . . . . . Plural tcols
D . . 3lock surfacing 28.72 . . . . . Including orbital or elsctric
ZE + « Cork cutting and making motor drive
28 . . Shuttles and bobbins 28.8 . .. . . Work holder or guids also rotary
2 . . Ten pins 23.5 L 9.ctary work holder or guide
24 . . Bowling balls 3 . . Pin pointing
2J . . Timber punchin 32 . . Screw driving
2K . . . Perforating and expanding 33 . + Tray making
2L . . Ring joints 34R . . Tree felling
M o & «":;n cuttin 344 « + « « ITee pullers and pushers
2N . . Stum removing 34B .+ .« . Itee felling methods
29 . . Ratan 34C . . . . Anti-split clamps
2Q . . Ladder 34D . « . . Burning and charring
2 . . Racks and grids 34E . « « » Shears
T4y . « Stagging 34F - Single blade and pass
UA . . 0il cake trimmer 1R CC"'BT‘-”ED MACHINES
rA'S . . Wooden shoes and lasts 13 -« Turtet tools ¢
W - . » Coat hanger 1B . o Coaxial tools, different work levels
2 . . Golf clubs 1C . » Tippable frame, 5‘1c:r:s*.1_.‘1 type
2Y . . Lifters 1D . . Cocbined bandsay
22 5 g De-‘:'—g'!_ng 1IE . . Hand-held
22A . . De-knotting F . . . Attachments to hand-held
3R . Combined 1G i ¥ Du:°ren: motor positicns
A « « . Electrical sequence <antrol H . . Levels on machine
3B . . . Electrical, hydraulic sequence contmol | L . . Flexible shaft drive
3 . « » Bydraulic sequence control 3R . Boring and sawia

Timber cutting and handling 354 . . . Atzachments snverting cne tool to

. . . Assembly-line to,pe other

:l-;(c:j(-

3F . + . Pivoted zraveling 36 . Planing and matching
3G . . . Wheels znd hubs 37 . Planing, matchi

H . . . Gaining and boring ties 33 Planing and polish
37 . « . Tract car -FQ‘ .

K « « » Spittin i . 1

3L . . . Zox making i . and dividing
k] . . Cord and strip weod ccnneczer <2 - and scoring
N . . . Prineing or marking 3 ‘ :
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CLASS 144, WOODWCRKING

COMBINED ES 132 . it adjustments

. Slicing and shaving ;:_’ P uLLay
11 . . Cenverging knives 122 . .
16 . Tuming 3nd boring 123 . : gutter carrier
17 . Tuming and polishing |1=8 2
3 s 1 e 170
13 . Tuming and sawing LS i
15 MISCELLANECUS SINGLE-OPERATICN MACHINES 130 . Cutter adjustments

MORTISING
T . Malcinle chisel
3 . . Portadble
63 . Auger cutter 1333 i g
70 . . Portable SHAPING
71 . - Autcmatic step feed R Miscellaneous
72 . Chain cutzer A . + . Yertical spindle
73 . . Portable B . . . Overhanging
. hisel C « + o Qverhanging, horizental swinging cutter
D
F

railway track

4 .« Boring and mortising . . . Hand tools

S . Chisel + + . Szbot and shee mzking
(] . . Portable . » » Heel forming
7
kS
9

. Chissl reversers . Box trimming
. Hollow chisel znd bit

. . Porzatle

30 . Cscillating chisel
1 . . Pcrtable

2 . Crocoving

A . « . Core boy

« » « Stringer

. + . Hand tool

32 . Rotary cutter « » . Hand holds
33 . » Portable
A

. . . Unbrella sticks
. . . Comer grooves
28 . Consecutive cutters . . . Log or polss
87 . Frusto-conical bit « « » Gunstock
33 . Inclined chisel . Pattem
89 . Inclined rotary disk 137 . . Miscellzneous
SO0R MATCHING 138 « » Polvgonal formms
S0A . . Matching cutzers 139 . . Botating table,
91 . End 140 . . Gear-guided cutt
az :QRI‘|G 141 o C‘.'an.!{-guid.-:d cucTaT
q5% . Special work « » Cam

. . Lasts 142 o« » Cutter guidin
. Brush 143 . . . Work guiding

4 . Work supports

)
C
D
E . . . Battery spacers
F
G

[IeR
Ll L
e

25 . . Titling work holdsr . . Templet
87 . Wwheel hub 134R « + » Cutter guiding
e Azl 1228 « « + « » Tool support swingable iz
23 . . . 3taticnary bitstock horizental
g9 . « . Staticnary work 1448 + + « o+ Propellers
10¢ « + » » Inclined bitstock j14:C « « « . 4 Violins
103 . Swinging 41440 e v w4 . Dars
. Portable 144.5 . « « + Templets
ne . . Hand 1458 o . ow Nork guidiag
105 . . . Angularly adjustable (1434 ¢« o u Verrical spindle cutzer
. Leng wotk 1458 « « « « . Shaping lasts
145C « = = » . Vertical spindle, anti-friction

108 . .« Hand-cpatated step feed
TANER collar
. Miscellameous

146 . Oscillating xnife
.. S'r_ar:;eners 147 . Reciprocating mifs
. Scrapers 143 . Reversible cutter
. Beveling 149 . Pattem knife, swinging frare
124 . . Lateral 150 . Rotary cutter, end thrusc
. . Lengitudinal 151 . Universally jointed curter shaf:
125 . . . Inclined wotk pocket 152 . . Curved-work guide
12§ s Shifting custer 153 . Curved-bar work support
i . . . Shifring work suppert 154 . Rotary work carrier
; . . Sningle planer SAVING

. Fixed nife
. o Circular knifs hlock

153
156
. . De surfzcers 157 . . Dnum feed
.« Cyli 153 Ze
s i % ad 152
. . Timmer 150
- o 3 61
. i B 16ZR
. « Dis 162
. . Traveli 162B
s Zcwling alleys 153
Staticn tTar
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CLASS 144, WOODWORKING

SLICERS ) 218 . . Miscellaneous
) . Strip cucting 219 . . End thrust
lod . . Converging knives 220 . . Frusto-conical
165 . . . Lathe feasd . . Cylindrical
166 . . Lathe feed 221 « « .+ Spiral bit
187 . Arc cuc 23 . . . Slotred bit seat

. Beveling . .« Saw
163 . . Altermarte end feed . . . Double
169 . . ShiZting, knife guide 222 « « « . [ntermediate curzer
17 . . Tilting gauge 238 . . . Wabble
171 . . Tilting table 133 . « . Distorted
172 . Cylinder « » o+ Single
173 « « Grooving 223 « + « . Side cutter
174 . . Radial wnife . . Polygonal
175 . Fixed knife 224 . . . T-slot bit clamp
176 . Rotary disk 22 . . . Plane bir seat

. Stay log 22 . « « Convex bit seat
177 . + Oscillating 227 . . . Concave bit seat
178 . . Reciprocating . . Radial arms
179 « . Screw feed 228 . . . Plane bir seat
180 . Hopper feed 22 + + . Slocted bit seat
131 . Roller feed . . Disk
182 RIVING « . . Multiple clamping disks
183 . Beveling 231 + . . . Tangential bit
184 . Fixed knife 232 . . . . Pivoted bhit
185 SLIVERING 233 + + « . Shank bit
135 . Scoring plane 234 . . . Eccentric segmental bit
137 . . Endless belt . . . Side attached bit
133 . . Rotary 235 .« . . Edge cutting
139 . Gang sav « .« . Multiple
190 . Plinger and fixed knife 236 « « . . Patzem
191 . Receiving and hindling devices 237 . . . Gang
192 SPLITTING AND BIMNDLING 240 . . Solid
193R G 241 . 4« « Bits
1934 . . Fluid pressure wedge or anvil I51R CUTTER QIARNS
1538 . . Dmop type 251A . . Vertical spindle
193C . . Hand tecols - 2518 . . Laterally urged
193D . . Wedges to be driven 2528 CUTTER HONDS AND DUST CONVEYERS FEED AN
193 . . wedges, staticnary PRESSER MECHANISMS
193F . . Anvils, chopping or splitting blocks 2524 . . With sifters, sorters and/or separators
193G . . Splitting guns 242R . Miscellaneous
193H . . Hand operared fixed splitting machines |2424 . - . Non-feeding presser means miscellaneous
1937 - . Products are tapered or wedges shaped |2423 . + . Nen-feeding presser means, feet
193K . . With adjustable work support 242C .+ . . Rolls
194 . Self-rfeeding 242D « + « . Chains
195 . . Roller and bel: 242E « + « . Lateral
196 PIRNCING CUTTERS 427 .« . . Reverse fesed starters
197 . Fixed die 1826 . « . . Turnovers
198R TENONING 232H . v w; o LLECETS
183a . . Attichments to table saws 2427 « + . . Four moticn feet
199 . 8lind slat 242K « » « o Fluid pressure drive
200 . . Rotary cutters 242L « + . . Reverse feed
201 . . Rotary gaining cutters 23IM « » o+ L-feeds
202 . Chisel pair 243 . Presser bars and chip breakers
203 . RoTary gaining cutters 244 . . Secrional
204 . . Multiple tenon 245R . Blank feeders
205 TENON TURNTNG 2454 . « . Endless
206 . hhesl sroke 243B + « « . With clamp
209R [EMEER LATHES 243C . . . Stackers
2097 . . Log loading and/or centering 245D . . . Intermittent feed chain drive
209e « + Eccentric curved cuts 245E . . . Pusher with ratractable dog
200C . . Diageonal cuts and curved cutting edge |245F . . . Feed from top of stack
210 . Convertible . Rolls
211 . Inclined knives « « Feed
212 . Knives and nife blocks 248R . . . Miscellaneous
213 . Presser bars and rolls 248A « + + » . Resilient feed rolls
214 . Stay logs 2488 + + .« . . COblique means urge work laterally
215 S ting attachments 246C <+ .« . . Special shaped rolls
216 243D « « « . o R0lls fred in direction of cut
217 2408 « + « . . On overhangzing arm

125F « . . Work centering and feeding
240G Faelers and pre-sensing devices

&
of

]
o
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CLASS 144, WCCCUCRXING

CQUTTER HOODS AND DUST CONVEYEPS FESD AND 09E o & LasEs
PRES3ER MECGLANISHS . . Burning
. Rolls . . Dividers
+ « Feed . + Rackets
247 . .« Spring pressed . Tibe
148 . . . Weighted . . Gutters
245¢ . . Presser . Joint making
RESRY « o » o Fluid pressure raised and/or . . Cowel joint
lowared . . Doots
2488 . « « » Laterally zacting . . Pznel single layer
230R . .« Secticnal . . Peanel, multiple layers
1304 « « o« . Muirtiple narts rigid assembly . . Whesl
253R WORK JUTDES . . Zoxas
283A . . Xnife edge « + C2lluloid
2538 . . Side or edge eveners . . 3and blasting

253C . « Centering . . Veneer tape

253D . « Roll or collar coaxdal with cutter . . Barbco
2538 . . Work held by comer :u“df:a" diagonal . . Wood treatment
work . . Burnishing
233F . . Work urged lateral . . Muosical instnments
253G . . adjustable inclined work-angagi ing face |30%2a . » Snips or boats
2S3H . « Sirultzneous an.ns‘:\ents along length |309AC . . lree harvesting
2537 o "er'“‘L spin 310R . Repairing or reconstructi

WCCD 38N 3104 . .« . Bewling pins
254 . Bending =nd drying 3108 « « . Plywood and boards
255 . Bending rollers 311 . Bark removing

235 . Presses 312 . Log cutting or lwrber saving
57 . . End compressors 313 . *-ec:.r*.‘s

I58 . Hoop gauging 314R . . With step(s) of cutting adf’or forming
. Former 314A . .+ » . Panels with adgewise co

258 . . Fixed 3148 « « « . Nestable cutouts

250 B i Gal‘.a;s‘.ble 3158 -+ - Including surfacs bonding

61 . » « End thrus 3154 « + - . . Composite articles with curved

262 . . . Radial arm and roller outline

263 . . + Strap and windlass 316 . « . - With subsequent cutting and/or

164 + « « Strap and lever forming

285 « « « Strap and screw 7 + « - . With heat and/or pressure ap pplicaticn

31 ic
166 .« . Strap 318 . . . With separate mechanical fastening
67 . . Pivotal 319 . + . With cutting; or with cutting and
268 . . . Ceiling forming
269 . Clamps 320 . Fiber working or recrientation
270 . Bends 321 Mechanical shaping orf part(s)

an . Steaming 322 . . With combined steps of cutting an
278R MACHINE WCRK CLaMPS forming
278A . « Yacuum operatad 323 . « By cutting
2738 . . Lasts, he=ls 324 . . . With step(s) of heating or fluid
I81R VENEER PRESSES treatment
2814 A 325 . . . turning, boring, or drilling
28138 . 328R .« .« Plural cutting spera:icns
281C . 3264 « « « « . Special or variable sizes and
281D shape chips
231E . 3268 . + . + » Paper pulp chip
326C « + « + . (hip boards chips
282 " 326D « « « » . Fibers for weod felt
283 Molding 327 . . With step(s) of heating or fluid creat-
284 CC:L\ AND 303 Tent
285 WORKBENGHES AND TCOL CHESTS COMBINED 328 . « Embossing or imprinting
288R WORKBENCHES
2864 Specizl shapes and structures
287 .-.:ue stock rest

WOF G STANDS
2834 .. ﬁhee; '1.01.(..&

2888 - . Aeroplane jigs

285C . . work g jigs or
1238.3 ATH ‘.-‘.“‘Cu:’.‘:

308 -‘-'\("- TGS

a7 . Clarping

308 . Removabie

3I9R PROCESSES

08A . . Cmamental

3098 « .- Zending or straightening




1lis

WITH TOOTHED MDVING STRIPPER OR 2ICK-OFF
""R UNDESIRED OBJECT

RECOVERED OBJECT ?-\..SES THROUGH
SEY-’ARAT“R INTERSTICE,

171-
171-1 ) April 1973
CLASS 171, UNEARTHING PLANTS OR BURIED OBJECTS 2
Original Classification: W. 3. Cole 1837 <7
1 METHCDS OF RECOVERING EURIEE) C8.JE 43 3 DRAFT CONNECTIONS TO
2 PLURAL ALTERNATEZLY WSEASLE UNEARTHING INEARTHING UNIT AND UNEARTHIN
INITS UNIT SUPPCRT
3 STABILIZING COLTER OR FIN 15 MCVED DBJECT VOID FILLING OR EARTH
4 WITH ADDITICONAL SARTH OR PLANT ROLLING #OLD DO
_ B 30 sXIRACICR
5 3l . with agitrator for extracTor oOr extTracior-
[} WLiH :.-.-\u: \f:.-w\.‘x__% .-{ T.?.:.ILE carried cb 'ec'
1"\‘12)*"(;‘.'1:"-1 52 . With movable stripper
7 SERICDIC CLMPING IN PTLES 33 . Plant impaling or snagging (e.3., roots
3 "R" TRICGERED BY DESTRED QBR.JECT or tops)
3 SUrPORT OVERLOAD RELEASE AND 3ESET: 3l . « Retractible to strip
;,R;‘.._ OVERLOAD RELIEF; ¢ LTOMATIC 33 . Coposed plant enga ,"."s
CONG ROL 56 . . Jow means relatively sovably mounred
10 WITH PRELIMINARY REMDVAL OF IUNDESIRED on <arrier means
sARTH MATERIAL S7 .« Screw
g REMOVABLE CR ALTERNATE COLLECTION 38 . . Disc or roller
RECEPTACLES 39 . . Claw typse
WITH APPARATUS CLEMNER IN NON-EECQVERY 50 . . One 2 belt or belt carrisd merber
ICNE OF INEARTHING WNIT 51 . + . Coposed belts or belt carried

Terers
With digger or root cutter
STONE GATHERING AND/OR UNEARTHING B8Y

IMPELLING ASOVE-GROIND PLANT QR OBJECT

15 AS307TTiNg by size PORTICN
16 RAILROAD 8 FLAST REMDVAL AND ASSORTING o4 . With underground stalk or oot severing
OR SEPARY 63 Impeller inclined to line of draft
17 SEPARATICN C-R CRIENTATION 3Y FLUID 66 GROIAD ENCACTIC (HAIN SEPARATORS
CURAENT OR SUSPENSTOCH 67 WITH PRELIMINARY CEFLECTOR FOR SURFACE
18 SEPARATION 3Y PHYSICM. CHARCTERISTICS MATERIAL
19 WIIH RAUE OR LATERAL DEFLECTOR SOR 63 . Driven deflector
GROUND CONTACTING RECOVESED OBJECTS a9 "cn-:g detlector
20 WITH MANUAL 70 TRANSVERSELY MOVING SINGLE TINE 50K
TOPPING, SEP 71 PLCW -3 BLADE CONTIGKUS TO VIBRAT
21 AOLDING AND SEPARATCR
311J 72 . With resilient support or drive
22 Plural level cutters connection
23 -'-'IT‘ bcL..""'W" DELIVERY TO ALTERNATE 73 . Transversely curved or inclined
LCCATIONS (E.G., 8Y-2333) separator
4 WitA USMINUTING CR vULIIPLE CUTTING OF 74 . With side walls or guides
RECUVERED PLAN. PAnl 75 . Plural separator se's or with articulated
25 Wiid CLEANING OF RECUVERSD CBJECT 3Y elements
SPUSHING OR WIPING 76 . . Relatively moving interdigitared sets
6 WITH ASCVE CROUND MEANS FOR DETACODMENT 77 . Non-circular rolling support for a
OF PLANT PART separator
27 . Detachment by pulling, ae:..-‘.g, shaking 78 . Ground supported :"a.T'-.g separaor
or crushing 9 . Supportsd on longitudinally spaced
2 . . 2y cpposed rotary gripping elements 0 . Swinging about lcngl".:z:r-a.l or inclined
29 . Separats successive topping staticns s
3 . 3y non-driven rotatable cucter (e.g., 31 Shifring laterally
rolling) 2 ’TE&R’E‘::E‘-G UNIT ROCKING SR FULZIRED
3 . Cenveyer feed to or from cutter ON GROULD
32 . . Cutter positiocned by gage 33 LEADING 2LCH OR CUTTER ¢ TIGKUS,
35 . « With driven gage riXED, takLidcD S
kS . . With gage 84 SEPARATING DIGCER (E.G., VERTICAL
35 . . . Moved into transverse horizental COLLECTG TINES)
rosition for cutting 85 . Moving Irpeller with coopem:ing
6 . . Held by :anve)‘er during cutting circular arcuate guide
37 . . . With lateral disposal of cuttings 36 . Movable on supgorting frame (e.z.,
38 . « . Opposed belt conveyers pivoted)
39 « + . Wheel-like conveyer 37 . . With ejector on digger or digger
20 " '-t‘ith deflactor or cenveyer for detached carrier
plant part 38 . « Plural coonerﬂt;":g Toving diggers
41 . Moving mcoping cutter 39 . . Moving diggers with intercepting
2 . Rotary or endless moving stripper or conveyer
43 COMEINED CR CONVERTISIE 20 . . Moving digger with intsrcepting
44 stripper or cute
15 31 . Moving digger carrisr with relatively
46 mcving digger
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Jpril 1973 17
CLASS 171, UNEARTHING PLANTS OR BURIED OBJECTS

SEPARATING DI E.G., VERTICAL 140
u. TECTING
. Mavable ¢n supperting ITame (e.3., 181

pivoted)

32 . Separator 142
or ¢ndless 143

23 . . folling or 144

24 . - Carriad by end

BN . . fAstary

26 o W o Cvn;_a‘

37 P

axla

wheal
reepted by moving

02 . diggers

103 : tes or guidas (pairs)
s . acas

105 P :

106 . Venxcal;y stepped transverse elements
107 Tooth or tis rangements or details
08 TCR

109 INEARTHIN IRELK-TRME

11 DIGGER A5ND 2 2
ADJUSTABLE RELATIVE u.) L..*A.:al::
ZA2TH REMOVAL AND SEPARATICN

. Roliing screen or sieve |e.g., wheel or

belt)

113 . Spiral conveyer for excavator or
separator
114 . With impeller or clod breaker for
excavator or separator
115 . . Transversely moving TOLary member
115 . .« Rotary
117 . . Endless belt type impeller or breaker
113 . . . Opposed endless members
119 . . . Excavator or separator within con-
fines of endless irpeller or braakers
120 . . . Endless irpeilsr or breaker zbove
2XCavator or =eoara:or
121 . . lopeller or breaker driven through

crelic path

. Clod pulverizer cutside separating one
. Cenveyer disposed below separataor
. Moving cenvever, -\Hséer ar 3eparator
Hi ’-iollmg nen-separating elevator or
convever
126 & § .\bw;ng open separatorT Or separating
cenveyer
127 + o « Compound motien (2.32., cor)
128 . . « Rotary cylindsr with radially extend-
ing separating elements
12y . . . Rotary cnm type
130 . . . Plural, successive, endless felt UTipe
3 . . . Plural successive separators, one a
belt
132 . . . Moving screen or grate (e.g., shaker)
133 . . . Relatively moving separator 2lements

(e.z.
. .« Moving
. Separator :
. 31 ger and fixedly interconnected
n:'."mus separator
'-V'E"}‘. PROTECTIVE GJAR0 COR C°

.-ollers}_
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CLASS 172, EARTH
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iginai Classificacicn: W. 2erlewitz,
. R. Mackert 1958

FRCCE

AUTCMATIC 20WER CONTROL

. Motive power control

. Censtant depth type

. Land leveller Type

. Chstruction sensing type (includes plant

sensing;

+ « Electrical

. Draft responsive

. . Varizble rate resgons

. « With positicn contrel
u n

. + With excess draf: release

. . Overload lift tpe

LA EDGER

. Aith or csnvertible to nen-earth werking
implement

s Rolling or driven cutter

. With fixed cutter or furrower

. With wheel or roller

. Impact or grapple

50 OTT=R

. WLth reans for vertical transverse cut-
ting while moving :

EARTH PERFORATOR (E.G., LAWN AFRBATOR, E7C.)
Earth removing

DRIVEN FRCM QR QUJIDED 3Y STATIONARY CBJECT,

CR ANCHORED

. Around tree or stake

. Rotatable about vertical axis

. Guided by surface track cr previcusly
formad shoulder

. Dragline scraper

. . Scraper part rearranged upon reverse

movenant

WITH MEANS FOR CUTTING OR SHREDDING PLANTS

WITROUT SCLL DISTURAEANCE

. Driven

WITH VEANS 708 SEIFTING SURSACE MATERIAL

WITHCUT 30IL DISTURBANCE

. Driven shirting means

. Cembined with rolling or vertically act-
ing transverse cutter

3 AFTER EARTH WORKING

HANDLER
COMPLETE APPARPATUS ADAPTED FOR USE UPSITE

COWN

WITH meTv S

. Subsurzace sne

. Tool rotated b

. With obstruction feeling device for mov-
ing or-releasing implement i

. With cleaner or comminuter spaced fren
ground surface

. Vibrating tool

. Attendant supportad ool

. Cuided bv walking attendant

. . With ground suppor: vertically adjust-

able ral 3
a

i tccls oppositely rotated
F rast ovpe hiteh (e.g., three point

drivan tcols
Zucus cooperatin

rotary ground zngaging

Lh L L e Lk R L L s e

O D~ O U e L b O

[ = e s
4= [P

o

o
U

oo

R

Diverse tools

.« All rotary

. + . Parallel axes

. . Rectilinearly reciprocating tool

. « Oscillacing tool

. Plural groups of disks

. Staggered tools

. Laterally spaced icels
Longitudinal axes

. +» Vertical axes

. . Transverse axes

Intermittent drive for ool

. With spring retum

vith non-driven tool (e.g., plow, harrow,

drag, scraper, knife or rell, =:tc,)

. Non-driven furrow opener and driven dam
fotmer

. Interdigitating non-driven and driven
tools

. Cooperating driven cleaner or corminucor
and contiguous teol

. Driven comminutor at outlet of earth
guide

. Rolling tool

. . With tool drive from rolling tool

. Fore-and-aft non-driven teool

. Mon-driven tool follows path of driven
toel

. . Leveling drag or furrcw shaper

. Staggered driven and non-dériven teool
(e.g., cotton chopper, etc.)

With power take-off from tcol drive to

adjust tool

Interconnected tool lift and drive control

Irplement with ground support and articu-

lated connecticn to venicle

. Vertically biased implement

. Vertically adjustable ground support

. Teol driven from prime mover on vehicle

With wheel substitute (e.g., Tunner, etc.)

With plant deflector or protactor

Driven tool selectively shiftiable along

line of travel

. Tool drive interrupted by shifting tool

Simultaneously reciprocating and oscillat-

ing blade having zlongated shank

. Transverse chopping type

. . With plural cranks or cams driving

each blade
. Means for varying vontour of pdth of
blade

. With plural cranks or cams driving each
blade

. Means for varying contour of path of
blade

[rregular or off center ground engaging

wheel ar supgort

Blade movable with respect to gyclically

driven carrier

. With means for moving blade

. . Rectilinearly reciprocating blade

. . Blade oscillacing arcuately or swivel-

ly with respect to rotary carrier




ril 1973 172:2
i EARTH WORKIMI

: DRIVE MGANS ECR TOOL OR B zheut vertical axis
103 overload relier or clut a7 baur longitudinal axis
{e.g., overlcad releas a8 ing wheel relative %
102 . . Unidireczional cluzch in
ground wheel 799 ar horizontally angling
105 . Driven from ralling or driven ground venicle frame
wheel 133 Ay onat L,
106 . . 3elt or chain drive 134 ~One located in path of implement wheel
107 . Tool driven abeut herizental, longitu- 135 Ore implerent sturrounds another
dinal axis 136 . Tools usable altemately only
108 . . Rotary driven ool 137 . With means o vary spacing of tools upen
109 . . . Adjustable tcoth or blade rturning
110 . Tool driven about generally vertical axis |1338 . With intercopnected vertical adjusiment
(e.z., oscillating cheppers, etc.) 139 Plow and colter
111 . . Raotary driven teol 140 , With indspendent means fer vertical move-
112 _ Wirh deflector or shield for thrown ma- Tent
tarial 141 . Intercennecied adjustment of horizontal
113 . . lLazerally directed sutlet flow angle of rolling and position of diverse
14 . Specific propelling means tool
115 . . Tcol steers implement 142 . Including spring formed toal or standard
116 . . Tool propels implement 143 . Including inrermittently rcclling tool
117 . Teol fresly or yisldably mounted on chas- 134 . Colzer, jointer and plew
sis 145 . Three or more diverse implements
113 . Teol driven about axis transverses to following same path (A, B, Cor A, 3, A)
draft line 146 . . Four or more
119 . . Screw or spiral rib, blade ot tooth row (147 . . . Alternately diverse (A, B, A, 3)
120 . . Disk or planar curter (e.g., saw, etc.) |148 . . Lonygitudinally spaced like irplements
121 . . Laterally extending bar or blade with with intermediate diverse implement
skeleton support (e.g., lawn mower (A, B, 3)
Type, etc.) 148 . . Including rolling teol
122 . . Drum with teeth or blades 150 . . . Smooth levelling toller
123 . . Rotary driven teol 151 . . . Diverse molling
124 . Tool driven about diagonal axis 152 . At least four altemarely diverse
125 . Teol drive details laterally spaced tcols (A, B, &, 3)
126 WITH EARTH MARKER 153 . . Alternate rtolling and non-rolling
127 . Varker Sml:icaoie cn turning 154 . - All mlling
128 . Marker adjustad upen raising implement 155 . Laterally spacad li}
129 . Ground wheel cperated marker control diate diverse tcol (
130 . Multiple interconnected markers 156 . . Spaced rolling with intemmediate non-
131 . . Markers on laterally shiftable member rolling
152 . Marker swingable zbcut longitudinal axis |157 . . Spaced non-rolling with intermediate
to both sides rolling
777 SCRAPER SUPPORTS NAFROW DEPENDING TCCL 158 . + All mollinp
778 T Icol supporting clamp means engage Dper 159 . . Spaced r nd zools with
and lower edges intemmed ool
779 SCRAPER POSITICN AUTCMATICALLY CONTRCOLLED 160 . . Includin
BY LiNhAGz FOR LEVELLING 161 . Including i altemating for rignt
780 SCRAFSR SETWEEM WIDELY SPACED FRONT AND or left hand cperation =
FELR RCUND SUPPCRTS 162 . . Reversal of inplement adjusts diverse
781 SCRAPER BETWEEN FRCNT AND REAR REND U - tool
20F15 OF VEHICLE 163 . Jointer and plow
782 . With laterally offset inclined shoulder |lo: .. « Rolling jointer
forming teol 165 . Including colzer
783 . With scraper attached ground support 156 . . Rolling colter
784 . With diverse tocol or pertion 167 . Fixed goint or share with rotary moldboard
785 . . Non-scraping tool precedes and spaced |163 . Rotating tool with fixed roldhoard
from scraper 169 . Including tool rotatable abeut vertical
786 . Plural scrarers axis
787 . . Spaced and in same path 170 . Including smooth levelling roller
788 . Push frame for scrapers 171 . . Spaced Zrom moldbcard side of plow
788 " Actuator Sor hedily shifting seraper sub- (172 . . With diverse rolling tco
frame draft connectior 173 . « With teeth
780 . Counterbalance means for scraper adjusc- |174 . Rolling znd non-rolling
_ ment . 175 . . Follewing same path
791 . Three or tore independently cperadle 178 . « . Furrowing or tidging implemens fol-
scraper actuators lowed by furrow or vidge roller
792 . . Scraper adjustable abcut verzical axis (177 . . . Rolling tool has ciraumfersntially
of annular support spacad blades, tines or the like '
793 . . . Actuator for laterally shiiting 17d . « » Including disk
support 172 —— i foy
7ed . Spring piased into ground contact :
795 . Specific actuator fetween Irame and 120 5 i
scraper
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TAS: 172, EARTH WORKING
233 L ION

~113
. rollowing same path
. Rolling precedes non-rollin

path)
.« . Concave furrowing disk w
iling tool
?a:nn'
issors or shearing 3
tween adjacent faces
Diverse tol
. Spaced cn
. Plane and
Differing
R..:r:.".e. atta

Including fabr
{ncluding vert
{e.g., stabili

@

¢ gt flexible to
cal lengitudinal
ar, ezc.)

luding horizontal anif
st tool with scaced trailing
. Sweep adjuszable

Secand L"1'.1..‘_'!.'.e'1." follows path o
. Including

. Teeth and
. Including te
Including drag, scraper ot le

blade

czicn he-

ol
blade

"y
ey
il
"
i
LAl

. « Proceeded by implement of different

moldboard side of
o moldboard or h

olow
andle

AICHT OR LEFT HAND OPERA-

-Ei.R.i.-':x;- _
cn TTAnsveTse agis
. 1 shift and lateral move-

t '::y ground support manipu
I elated tool shift and gre
Tt am..,ul tian

o
3
0

Tools oriented for movemen:t in
frame with reversible d

ben
"'"cu' spaced transver

lation
und sup-
Jprosita

Ta

Teol shifted for opposita throw

Reversible disk with reversip

Plural tools shifred about individu

. o With transla
. Moldboard type

dinal axis
Axially rotazzble implement
acTuLtar

. Gearing
G T g C‘a;n or cable
331-11 el -‘.a"ar:‘-n i

'_':ﬁ." gzl o

"a‘-‘_' cal axes

12 clazner
al
of axes

: .ung-_Lu-

W o o~

Ry
= de e i

(e
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306

INPLEVENT

(DNCLLDES D\M FORMER)
velv movahle
rr.less insa

. PIICH CR L.L«,,J‘ .EVEL BESFONSIVE

ol ROL

& _.,L D SUPPORT ENCAGEASLE WITH CROUND

X : ONLY
.-‘p;:ar:i..u;- inverted to engage ground sup-
zort with ground

. Implement tiltable on longitudinal axis
Teol ¢ :mgnabla o0 or replaced by ground
suppor
Teol a."d. ground susport movad together
relazive to frame

CONVERTIBLE; OR CHANCEABLE 3Y DISASSEMBLY

JR nS~"‘3L:’

. 70 land ve '\icle with body

. To device classifiable in another class

« T i:::‘e.e-u: type of hitch

. Plural s ..n.luaneot.s;_v useable tools 0
single tcol

. Changeable by disassembly or assembly

. » Teol c‘umeable %o diverse tool

. « . Tool pLus addzd part forms diverse

tool

.+ Tcol added or substracted

. . Tool rearrangad on support situcture

TURN LIFTS TONL OFF QR LOWERS TOOL INTO

FOR

ack or single driven wheel
LT\' aa_u.;::ala wheel
'mung earth workinyg

OVERLO\D SIIFT!

T Altamazs tool prought intc gperation
upon shift

. Actuator released

. ﬂs'l'-«st :or_.‘g '“"J.""I- CE\"‘L'“

_n-‘.,.ng about fixed pivor axis

. + Including toggle linkage

« + .+ . Teggle adiustable

5 % cgc‘-' Lm_\;. at acute angle

shear pin,

etc.
'TA'[E ADUNTING OF [N

)
3

: Tcol forwa rJ :l: rear of motor vehicle

. Implemenc has ground support

. Telf-coupling by herizontal movement

F MOTCR VEHICLE

Aear mounted altcn actuator Ior manipulac-
mg tcol

s c. is transversaly elongatad Slade
-5 —l.llda:er *1c. )
W :..a".ng relatively adjustable earth en-

gaging parts
Veans ten vesn tcol and push am 20 ad-
longitudinal axis
« » And overtical :L’(;*
. . “eans petween ool and push am to ad-
just ool abour vertzical axis
. . Means tetween tool and push armm for r=l-
acive adjustment




ClAsSS 172,

LCO L% Crsverse

fe.g., bulldozer,
1“01 adjustabie
Cable connect
sush arm
Flural servo-mo
teol vartically

h ground support
WITH WHEEL STEERI[NG O

ZONTALLY ANCLING WPEEL -
ITP!ETCH_ art intarconn

venicle sceer ‘.I"g Teans

. Inplement wheel
. Transverse tool
wheel an trailing
tuming rovement

steered
bar la
1mplem

. Interconnscted with adjusiable tool

. Wich addizicnsi
whesl

Rear wheel turned or <o
Wheel on non-propelled de
. Wneel interconnected wi
. Plural interconnectad ©

able wheels

.« Transv rsely align

- Swinging axl

angular adjuscment of

th tool

. Wneel behind EOGl

M;LCL"IF 9R“C= LLING MEAN

SERIES OF LIKE

UPERATED 3Y £0

TCOL H

:equent ially operated servo-moiors
Tool forward of rear of motor vehicle
Cba:, with spirally arranged projecticns

OPWARD OF BEAR OF 1‘“‘ %

LE

With ground supgort

Power actuator with cut-cut or lock-cut

means

th rearwardlvy mounted tcol

. Tools actuated by independent power

uniss

. Front and rear independent
er actuator with manual adj
su;plarcﬂcal 1Lf"1 actuat

ng m
actuatable

With means :Gr -ﬂ\.wg tcol laterally
. Connected to frent ax‘-
. Para lLﬂlog“_m type lift

. With push bar

Pivotsd on horizent

Irplement draft connecticn

. Cutriggsd implement adjustab
tear of self- orcnell“d vehicle

Laterally spaced wi

tongues

2
T

L
)
1a

th separate

. IT'iEﬂents in echelen (e.g., gang plows,
by

N OTRAILIN

LLING VEHICLE
ueruc TO cr cn implement
SE

ACTUATCR SN VEHIC

PARTS OF TRA le‘L

Actu

ground su;:ort vert::al‘

Umplement frame

Lnt“'c:nncc‘e”

sk £2ng anjl 1g

~rroy

CUIDED BY WALK

PROPELLZY, UR HELD [0 ¢

Lok Lot ) 0 Lol Lad Lol Lod b

Rl LI R S S Sy T TR

Ten = Gi s = D0 0

Led Ll b L
e g
[ = BT b v R |

L e

fab b L b

L= ek

Lok Lad Lo Lt

LV Ly Ly

LG O

[

o

L) Led Lo

(TR PTR Y]
—) D L

&on O

o
o

L

Zi o

ok Lot Ll Lol Lt Lad
e |

L R = AT ]

With seat Fo. movin

frume
Arched whe
arc, J

.. qeac ﬁcqﬁ'=11‘.‘1ceﬂ Deanm

ith :Jr‘P" =

L.-n
.+ Cembined irplemsnt
"41us nt
C ngele animal
. . . With 1‘alui"c:..:, Tean

Mu;;-;le plant row
. With added intermad

. Cross connected dra

. Fcot operated

. With acket for transport
. Mar longitudinal axis
wiB rendently or

o tlable
. Spring
. Verzi cally lated

2olling tool
Handle swi ngua1’ *‘u'
Cuided or propelled by v
and with ground suppor
. With a:esoﬁr orcauls
! 53 or

e :.]
Handle conne::ed t0 ool or nwager
. Tool standard connected to hsra_ﬂ
Plural Hand1es associataed wi relative-
1y adjustable tsols
L

. Handle mounted tcol adjusting, latching
or locking mechanism
cl and Handl relatively adj:

. justable
o« Vertically ‘
. Multiple handle

1engl:uu1na. .co!
. Plural handies <o
d2s of lengitudinal 5eam
. With brace we"ﬂ:r

ndant attaching means
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172-5 April 1973
CLASS 172, EARTH WORKLNG
GUIDED BY -\L\"ﬂ ATTENDANT: SUPPORTED, 427 . . . Screw jack type
P%‘»Cri:.ﬂ.t_.:), UR b (v POSITION 8Y A ) -+ . Pack and pinisn or ratchet Dpe
. Hand zool .+ . Manually gperazed lever rigid with
IS Altemately usable diverse tool: ank axle
garss 430
376 . .+ Loop type 431
377 Channel type 432
378 . Plural prongs, teeth ar serrztions 433 Riding atrachment
379 « . . Plural rows 43 Movatcle to non-use positicn
330 . . . Made from sheet macerial 435 . Cpersator changes position or seat adjust-
381 . . “on-planar earth working portion able
382 MILTIPLE LEVEL TOOLS 436 . Mounted on transverse member connecting
383 AXTs ofF QOTATION OF WHEEL LOCKA3LE QR ANCH- plural implement
LARLY ADJUSTABLE 437 WITH 1C0L SHARPENER
334 . With actuator for =ilting in a vertical 438 CEDVED
olane 439 PE HITCI (e.gz., THREE POINT HITGH,
385 . Adjustable stop
386 . Lockable aga*‘ws: free swinging 14 od gangs lifzable as a unit
387 WITH WEEEL SUBSTITUTE (=.g., BIAWER, ETC.) (441 . . Tanden gangs
338 . With -«-J".ee-. 442 - with actuator for angling groups rel-
389 . Spring teoth implement atively
320 . . Parallel gpivoted tooch bars 443 . Struts on trailer or betwsen irplement
3ol . Spike tooth implement parts
222 . Plural runner supported implements rel- |444 . Hitch quadrilateral modified during 1ift
atively movable durmg operation 443 . With means operated by vertical hitch
393 . Spaced parallel mmners with tool mounted movement
theretetween 446 . Laterally adjustable teol
394 . Disk type tool 447 . . Rockable about vertical axis
385 WITH GROUND SUPPORT VERTICALLY ADJUSTABLE 448 . With auxilisry vertical adjustment
RELATIVE TO ZRANs 449 . Tool movable relative to mast while earth
396 . Vertically adjustable or selsctively working
lockable hitch 50 . Sway limiting means or swayable tcol
387 . Teel land ground support moved toyscher 451 . With tools beyvond lateral sides of hitch
relative to frame 52 WITH ACTUATOR ADAPTED TO LIFT TCOL S0R
398 . . Linkage to tcol T%\SPOF{I GV WHEELED FRAME OR 3ROADLY
339 . With power take-off i LADMED DMPLBMENT
400 Actuator and interconnect 5 455 3 Ac:::ator electrically powered
adjusting wheels on di E:'f.- les 454 . Angled gangs lifzed as a wnic
401 . . Tnree or more adjustable wheesls on 433 . . Tandem gangs
different axles intsrconnectad 136 . Central group liftable vertically, side
402 . . . With power take-off from seif-adjustc- g—oup-; movable inwardly
ed wheoel 457 . With means to restrain lateral sway when
103 -« With power take-off Irom wheel raised :
104 « .+ . Wheel adjusted by cwn power 433 . Vertical movement interrelatsd with zn-
103 .+ Cne wheel zranslates znother swings gther
406 . . With additional actuator changing rel- |459 . Pivotable about longitudinal axis (e.g.,
ative position of wheels lateral levelling, etc.)
<07 . Power gperated adjustment 480 - . Tool independently vertically adjustable
408 . . Wheel actuites its crank axle mount at transversely spaced points
409 .« . Wheel lockable to crank axle amm 151 . Tool lifted witn respect to staticnary or
110 . . . Intermiztently rotacable member relazively movable cleaner
swWwingable with crank 482 . Plural tools, individually spring biased
411 « « + » "Constant height' depth adjustment down, lifted as wnit
412 8 wmgaoi-‘ am Ar'ngagear:ﬂ.e with wheel [463 . Lift actuator moves with tool or forms
113 i Sewo -motor acu.s;mg means removable unit therewith
114 . Flexible or lost motion connection to 454 . Servo-motor forues tool down
actuator 455 . Servo-motor with foilow-up contral (2.z.,
415 . Translating motion motion rtesponsive position control, etc.)
416 . . Cne greund support translates and an-  [|366 . Teol held raised for relieving load on
other swings SeTVD-mator
417 . . Parallel links 467 . With shiftable hitch causing vertical
418 .« With actuator movement
118 .« . Screw jack type 453 . Plural tools, independently actuatable
420 . » » Rack and pinicn or Tatchet type 469 . . 3¥ single selectively connectatle acrtu-
421 . Plural rtically ad ator
able :-el t0 23 : h me |47 . . With separate actuator for concurrent
2 Crank i 1y spaced wh 1ift or with interleck
carrving . . . Taree or more independent actuators
423 Wizh a 472 . Plura!l tools siruitanecusly raised, in-
124 Seri dividually lowersd
123 « + Cearing . Teol differentially or sequentially lifzsd
425 s} st longitudinally spaced coiats
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i1 1973 172-5
.r\-_:!'r-. i Y dme g me =y I oemna e
CLASS 172, EARTH WCRXING

WITH ACTUATCR
TRANSPORT QN Wil
CLADMED DMPLEM
4 . Tool raocked about

he Tweer

ly adjustable traz . Wheel or roller w
173 Plural longit ; olant saving mean
176 . With latersl adjustment 333 char rim o
177 . + Tool zdjustable about wertical axis 336 1 P
178 . Tool zné lif: actuator on cpposite side P

of transverse pivot axis ) 337 ) ated sur
179 . Tool lifted forward of trznsvers pivot 533 ) 253

axis :
130 . Tool swing about fresly shiftable or de- 532 i a

laved pivot 540 2 et
481 . With separate latch a3
482 . Teol swings about rock shaft axis 311 <
133 . Translatuble ool
184 . . By parallel ks 3432 .
433 . Power actuator with manual adjusting or [543 .

ERAS

supplewrental manual actuating m
. Manual actuation cosxtansive
. . Constant height depth adjustment 343

b
o oo
1

138 . Single 1 jctuator for plural relative- to 2ach othe
ly movable tools R

189 . . Teols relatively moved during lifc 546 . .« . With means for causing mcvement
4890 . Rotary drum actuator 547 . . With cleaning means
191 . Servo-motor actuator 548 . . .Tooth or blade wmits on sin
492 . With power take-off for actuator 545 . . . Teoth or blade vniss
193 . . Position controlled power disengagement able on axle
494 . Cvercenter or toggle holding means 550 . . Tooth or blade adjustable on cartrier
195 . Foot operated actuator 551 . . Rolling tool spring biased into ground
485 . . With ccmbined or optional hand conract

actuaticn . 552 . . Laterally exten bar or blade with
497 . Tool spring biased during cperation skeleten support (2.g., lawn mower
193 . . Blased to neutral positicn tvpe, etc.)
159 . . Spring means alternarely bia ool i . . . Tocothed bar or blad

cpposite ditections

300 . . Tool spring pressed dewnwardl , 1
501 - Lost motion connection Setw . Tooth or blade axially clamped o hud
and tool face (e.z., hoe wheel fipe, etc.)
302 . . Flexible connector 337 A I
203 . Actuator slidably cennected to ool 553 . rhane
204 . Screw actuator 552 . { cleanin:
308 . Teol connected to frame by bail ) af conve
306 . Spring assisted or spri 3 381 cpposite sid
507 CRCIND SUPPORT MOVAD 552 . . Plural cleaners for singl
308 WITH GJARD, S s 303 . . Cleaners with cormon oper
Fender for deflected S84 . . . Mounted on rock shaft
Rotary . 565 . . . Uperating means roves parallsl o disk
Perforated or scresning type zang axis
+ + Invertad U-shage 538 3 ing biased toward dis)
- . Laterally spaced funders for imwardly |547 . Disk zang and single disk on diverss axss
thrown earth - 568 « O gang with movadie or removable sec-
514 . Weed turner or trash holddown e
313 . . Spring biased or spring formed 355 . Disks pivoted on vertical Lot :
316 . . . Plural cocperating elements conneczad means ‘or g
517 . Plant deflectar
518 ROLLING. ROTATING CR CRSITALLY VOVING TCOL |57 . spring means ol
519 o ¥le le material rim (2.g., rubber, 571 . . 3priag is for tzol
2t 3 angling
520 . Tools on different axes in mutual driving . . Spring acts to meve
relaticnship ‘Plural tcols, indi
321 With power take-o
522 . Axis substantially ve 372 3
523 .« With verticailly extending teeth 575 . di
524 . .+ . Positicning means engaging Sop =4
ciramference o
336 . il i s
525 - 578 . ot }
327 579 of
#a : 530 cod
retation 531 go o
529 . . Positive stop 3




152

April 1973

CLASS 172, EARTH WCRKING
CLLING, MTATING CR ORBITALLY “DVING TCOL 634 . Parailel, pivotally adjusted tool bars

i
lural groups or disks
. With independent

froups of unegual
Yarn rRa=

ey

s .2r.lly spaced and wimaligned
: =2 _--1.*1ly movable on
S [ ik iy pasg
s S T S T ]
SGIE
. Natoll vespensic U0 ATAChIT molioaa
) Shiute Eztuzior

cratols

= = Sy -
wwatles for indspendens
T=nT

it hetwes2n v SLTS

5 directly setween group

. Supported for tilting and horizemtal
angling adjustoent

. Disks rotatable relsative to axla

Single disk freelv swayable

Disk horizentallv angularly changezble

Cerailed disk structure per se

SHIFTARLT HITCH MOVES TOOL EELATIVE IO

llar

tools

Tcol pivers on pivotsd memoer when zemper

Toves

. Tools connected to parallel pivotad bars

. - 3ars pivoted 3bcut vertical axis

. . . Also pivoted about horizontal axis

Tools assume diffarent angularicy for

cooosite draft

Plural teol Froups

Tmovable because of

. Parallel transverse

. . Spring b.ased bars

« « With actuator to vary inclination of
testh

. Groups abreast and in tandem

Plural groups movably connected to

forward transverse draft bar

relatively vertically

. . With alternate draft means (spacad
80" degraes)

.+ . Secricnal draft bar

. . Creups also connected to one another

. Similar groups arranged to fomm a tri-

angular shape
. Three or more

. Groups pivotad
longitudinal d
. Groups movabie .

]
~

O On O
ETLET
b L b

o OO O
-1 Qs L

UL U L L

o3

0
s
6

[= 4 §

i
I
|
|

. . with actuator
Tcols zalso adjustabie about vertical

ar longitudinal axes

-« . 2lural actuators, indspendenzly piv-
oted tool sars

. + u Gear

. . Sgecific mouncing for pivetsd zol bar
Tool group pivotaily adjustable about
fhorizontal axis

. Bean spreader of the pivoted ycks type

. Pair of tocols cooperate to move earth to
st from plant row
“rring formed ool or standard

dinally adjustable to and
rs2 2'impent

: simultaneously adjustable about
their individual, spaced vertical axes
Collapsible lazy tong gzroup

.« Teol groups relatively horizontally ad-
justable

« « « Also vertically adjustable

. . « Group pivoted abcut vertical ads

. « « » ¥-shaped

« + + « » Nested

. . Main central beam, tools laterally ad-

justable relacive thereto

Tool adjustable vertically and laterally
. Teol laterally adjustable

. Relatively movable because of operatien

. . With interconnecting means to prevent

independent lateral movement

. Adjustable zbout spaced horizontal axes

. . Concurrent adjuscment
. Vertically translatable
. Teol movable to non-use

tool
positicn

. Far adjustment about longirtudinal axis
For lateral adjusiment
For vertical zdjustment with
«hesled frame
WITH WAEEL; OR SUPPCRTED ON WHEEL FRAME
EROADLY CIADED DPLRENT
. All wheels on cne side of tool
- Mounted cn single lengitudinal beam in
ool path
Wheel secursd to tool
- Laterally adjustable tool
. With bracket to hold tcol off ground
. Vertically adjustable tcol
. Teol follows whesl path
WITH DRAST DETAIL
. Spring biased Rhitch
. Adjustable
. » Verzical
TOOL, STANDARD CR oM
Teol flexsd o change contour
. Latched in earth working positi
. Tecl pivots on mezher when

Tespect o

s

SECTION

TCVes




April

591 nd
832 . Angularly adjuscable bar
=83 Cbiique bar
£94 + o Laterally spaced too
295 s in echelon
556 . on opposize
team
. in transverse
2 laterally sp

-~ Oh O Cn
O YLD
030 U~y

2
754 . Share and

CANGATC

srandard

2 . Aeversible zarz 3
03 . Zarin engazing means =
Tos . . . Porticn of e=arth 2ngaging assembly .
705 . Spring biased or formed tool or tool part
706 . .+ Plural earth engaging parts relatively |[760 -
ti 741 i
707 : d tool or standard
708 -+ . With separate or rigid earth working |762
zorzicn 763 .
709 . . Laterally biased
7 . . Pivoted tool biassd beyond pivst 764 . With separate numrer, gauge, shoe or
. . Leaf or torsion spring landslide
Toel assumes diffsrent position fZor oppo- |76 g i
ite draf 76 :
. C 76 .

o

~1 -
o

O = Gl B e D0 GG - O

slice )
717 ... Belt 77
1 . Roller

MISCELLANEOUS [E.G. . TOAMES. SC.)

-

coint or surs

20 . Subsurface blade

st . Non-rectangular,

722 . .. Earth bre
attached °

723 « + « Draw cut coint

724 . .« . Wings integral

TES P

727 . - With attached nmner or

7138 + + . With additzional blades

nnner
« « . Adjustable
. « Winged

. - Lateral extent dscreases upwardlys
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Apparatus for erecting buildings
Attachments for earth-moving icas
Feed ::zbles for shearing machines
Gravity dunping devices

Auto and boat tilting and lifting
davices

Sneet and slab handling

. Wall and ceiling board manipulators

Trans fer devices

. Endless chain or endless chzin-mounzed

grippers

. Recmn:ca ing type

. r‘,or‘_:ontallf swingable

. a-**.::aily swingable

- Including suction grippers

" Qec,.::mc..u_n; tyre
Horizentally ya.nga.ule
i % 'v’e:—icalw 5ﬂ-ing.=b4.e

Devices n-oeut:‘ng air film sipport
301_)' mowmnted manipulators

ur“over davices
. Including coacting opposed movzbla

ams
. 3y rolling cb;ﬂc.. _lcr-g a surface
. Rotatien of .,o;ec: by flexible sling

. Uverhead pivotal suspensicn zeans to
cbje::'

. Manually cperated rocking devices
. ?".rotable about two perpendicular

. Including ramp and retractable step

Mail handlers

Measuring devicas

'!J.I"J.:‘.g systiens

Venicles with removabls bodies

;...31"5 ~.:.‘1. _eating equipment operated
without a‘—.s

Jemote contrel manipulator

STOCX FULLING Ok PUSHING
. With means ﬂjcc.‘.ng stock :e:nu".-".r.
With additicnal diverse motien stock

¥ith fluid pressure actuated ,,z..sn_ g OT
pulling means
Stock end face pushers

Tor shest stock

Sheet stock lead end pullers

WEIGTING
PIPE OR 20D RACKING }ECHANISM
CR TREE HANDLERS

GLASS CYLINDERS

. Brick stackers
. Mooile stackers

¢ or sucticn 2nd-

Fe

simem
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o
b
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]
on

s b

4

o

3
5]
6.
5.

+
-

§ i .f':: stacking Wi _n.,x.r. free fall
cluding endless shelf depositor
. « Elevatable depcsitor

. . Lowerable rscsiver

+ + Carriage-mountad suction or magnetic

. . Stacking tagered articlas (e.g.; match-
tooks)

. E:‘ge ﬂi’ing

. rame and handler

. Article unpiling

. + . Stack advancing

« « « With article orfset

. + . Gripping

+ « « « Sucticn or magnetic

S "—bl.s..a;ec_::r“

Lateral pushers

+ « . Endless Sonveyer ejecior

. . . Rotary ejector

. « . Escapement type

. . . Separating sub stacks

. Stack shapers

. Coal-storage type

. Piles, arrangemencs, holders or spaers

w2 Z..:‘lnt;.alﬂ spucers

. » Stack layer interlock

MANUAL LY CONTROLLED :::.T__C"L"~ DELIVERY

. . With awdlizry synchronized timer

« + Memory devices

MARINE LCADING CR UNLOADING SYSTES

. Ships at sea

. Ship and shore

CHARGING OR DISCHARGING APPARATUS

. Snip,

+ + . With weather cover

. . . Water conveying

. . . Hoist line buckst, SCO0p OT scTEper

+ « . Nen-hoist type conveyors

. « « Adjustable conveyor

. Sr.arenc-..se

« « . Discrete article

.5 Nn921ed vehicle

« « « » Radially arranged

+ « « . Storage carriers movable in endlsss
vertical path

+ + « « . Circular path

« « » .+ . Carriers pivorally supported Srem

endlass resber

+ + . Vehicle carried into storage stall

« « « . By whesl engagerent

« « « « . Interfingering dspesit

+ + » a o Pallet type

« + + « .+ . Endless horizontal travel path
« « « « .+ . With elevazor handling of pallet

i
« » « + « Conveyor in stall fleor
« « . Rolling or skidding of wvehicle en its

wheels
« « » « By tiltsble platfom
« « . . 3y push-pull device
. aheel engager o
. =propell
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£1ASS 214, MVATERIAL CR ARTICLE HANDLIN

O b=
g -, .
nousa EEPY .
ral shelsf 143
14
43 ;
15
-
4 §
%
.
. .
i .
.« « » Conirols 1 ,
« « +» « Rotary distributor type .

<« o« Non-gravicy
« « . ., Botiom; compound motien typa
. « Top; compound motien type

oy b
[t 1L~
e

. O ¢

)

ng nuclear
.« o Glass furnace ch
« % 4 Scrap charging

« « » Portable hoopers
.+ « Charging rotary

R CI".:i.*:*gzng 3 .
18.2 « » Marerizl controlle . .- Moving vehicle
18.22 . . Thrower type . Suspenced

et

18,24 . ., , With conveyer feed

13.26 . . . . Screw

18,28 .., . . Plunger

18.3 + » o Modifiad or directional flew
18.34 . . . Reciprocatin

18.3 + + .« o« Pivoted

13.38 . . . Rotarv 4
13 . « Inclined elevator 64,2

. + « « Concrete distribution
« 1+ » « Selective delivery

A OO W G = O U g L s S S = D O O O O

O T LY L L L L L L i i L L s Ja e e

i . « « Buckert orienting 30

1 . . Endless or rot: 301 B filling

22 . . Rotary levelers 302 ype recaiver

23 . . Reciprocating-bar conveyer 303 acle controlled inle: mean
23 < oo. Multiple 334 opaning reans

23 . « « Nith endless or rotary c<a T 323 QUL

Z_" P C-.:ir;_e supportin 306 ing

27 oz o o« Grab 307 u

2 i v swingin control means

308 . With jarrin

y
1 and hopper
otary Zfsaturs

ADING 28 INLOADING WITH
ZXTERNAL CCOPERATING MEWS

3
£
i
il

=tigin 331
. 332 . cl gager
. 335 . Cpposad horizontally reciprocibls sngagin
. A 334
p, alene 333 I
o oo SO rier VE2ENT
. Rural mail 3 iven canted roll or ring

- o 0

2OTATOR. ROLEER TNEE

3
lway car and hoist 3
. Vehicle lecading 3
+ o Moving we:

« « s o Aligrment of discharge means during] 35
turning of vehicie
423 « + + . Means praventing spillage betiesn

cars

Led el Lo
[PV
de Lo 1oy




April 1973 J13-3
) CLASS 214, MATERIAL 02 ARTICLE HANDLING
MOTTON TR DRAFT BESDONSTVE IOAD HANDIED ND | 33,14 . . Powar driven with Zcoperating
TRANSPORTER handling means
. Ground engageable mezns 35.13 . . With gate means
333 . . Wheel cperated 33.2 « o ultinle gzaces
356 « « » Locked to whes 353.22 . ., With —o\':b=-= \2 plate
357 . . Zlevator y,.e 83.2¢ . ., Llatarally -n:z"., :ig'-;i placiom mpe
333 + « « Verzically swinging suppors 33.2 g . le conv Wi
339 « « » . Cable and drm actuazad $3.28 .o
370 TILTING VEMICIE TYPE HANDLER. [.Z. PORTASLS| 33.3 2
-_xénr‘-'”- 85.32
37l . -\. Tticle zctuated sngaging means 33.34 . .

vz . Separable load rack 33.36 . .
375 . Successive sngaging means

oo
Y

374 . With band type e as . )
373 « Flexible strand 8s. < gl !-.a.ul:—.ge means, ¢.g§., cable

G
Ul
uu =

37 . Cppesed movable ja i . Haulage cabls
378 . . 3lidable 86? TRAVERS N

. Toggle type operator 25A
38 . Single movable jaw gzv '.;_:-.: 7
331 . . Wizh gperating mezn 23

382 . . Ajuszable

. . Slidable 8

334 . Rigid type grapple engaging means, =.g., | 90 'a’er:i:a;_; swin
hooks carrier

L
[#3]
L

390 QPPOSED S S0A . . . Orbital path

392 L o 1R . 'e“.rtha.'v swinging lead support and end-
324 less or rotary carrier

386 LR .+ . 3Jottle han ncling

150 92 . Vertically swinging load support and
431 « for ..n. hoist or drag line

452 . Plural 93 . Endless or rotary carrier and dragline
433 « . Movement sbout spaced pivot axes <

434 . . Simple arcuate or rectilinear movamen: | 94 K v with hoist Tope

200 SELF LOADING CR INLCADING VEHICLES 25R F_LOADTNG _"'D:’FJ,

301 . Having pivoted lcad body 5 ?E

= N L3

302 . . Elevatable type g
303 . . Discharge gate carried loading means B
304 . . [nterrelated moverents or drives Zfor 2
load bodyv and 1 cacy..s means 100
303 . « Movable to provide leading ram 101 i 3.::-.;..; tvpe
300 « « « Rockable on ruaning gear 102 A ?:‘mted track

autcmatic recurn

507 . . Rotary drum tvpe 103 . &
308 ; ¥var Teans 104 - 2 o
s0¢ mountsd conveyer 135 o

51 P Rec'araca'in5. e.g., 2jector
311 -+« . Two whesl hand truck

o
o}
o
=
&
O

312 - faving eleva lead body 107 . . . Return, buffer, or ccuntetweighs
515 . . With traversing hoist f=ature
314 .« With reciprocating ceonvever, a.z., 108 .+ . Skeleton or fork

gjector type 109 . . Outhaul feature

5 Separable load rack 19 . . Cairier mmning out from base

E31.] . weyver gperatsd 114 « Magnet and grab

317 . . Cable operated 629 . Convertible attachment

518 . Successive handling means 621 . Separable rack

519 « « Power driven conveyers 622 . With extemal cocperating rovible feeding
320 « + » Movably mountad or discharging means

321 « » o« Universally 623 . « Elsvator carrier movement responsive
522 « « « « » Pivotally 624 .+ . Vehicle handling

523 ; {}"45 line and vertically swinging suzport 625 oE % ..oar:nng TEaEns

T3 ; ..-e""or 1626 . . . . Flow control mechanism, i.e., voluce
730 hiftabie uor;;ht ;u'.:e Ié..'-‘f-' + « » » o+ IT2D Chamber ----._=

75i P so has traversing (horizon-[6283 .+« . Movable to feeding position over

carrier
75T » 629 + « « Vabred carrier
7R 530 . . Adjuszably mounted discharge guide
77P " 630R . Grab
78 4 630SG % » Te
T3 § 6351 5w i é-.g.. indussrizl
30
32 632 o
3 . 633
35.1 . 532 :
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CLASS 214, MATERIAL CR ARTICLE HANDLING
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SELT LOADING AND. 7B INTOADING SiEvaTrR orR - [743 -« . Latersily ¢

HOIST TYPE shovel or

. Gra’ 789 w8 ..ur:::

& - ? I "ﬂ"-gm.s
ire e e . ¢ =or ...J‘Sa...-.,..
fas

. 776 + + » .+« . Swinging support mounted linkage
. Movably Tm.u:-»d Juide 7T . « . Induced by swing of swinging suppor:
. . 3winging 778 . . . By extensidle iink betwesn lea
. « . Vertically, i.e., about horizontal engager and swi z o

ads 779 « « o toldable in diff tch positions
<o+ . Limit control curing lo'*a;."g )
.« . . Hydraulic actuating means -+ . Cnwmla

. Tilting carrier

. . Selective

v - w» « rorwatd tilt

.« &+ . Lateral rotation

. « Sectional platzfom type

Zxtans -1-3 3

. + « 3pring

. . Hay rerainers

On U e Ll b s O

.« Yalved R « « + Qdmping mechanism
. . Latch release E S R Zucker ajsctor
ook carrier engaging cam means Sid o

a
bl
. . . Cantileveraed car
. . Caming traciway
« « « Adjustable
. « . Yoke suspended carrier
. » Tethered type
. . Abutmenc or 1i
« « . Swinging
. . . Engageable upon reversal or lowering (152
of carrier
. + + . Cantilevered carrier

o fo b Bo fo o Ia be $n ge 1a $a B0

Pt Bt B et et et b gt gb gt ped ped i ]

o
Oooo

mit stop

Tﬁ-t...g carrier
TALLY SWINGING 1nsp SmeroT

-
1
—

. . « Carrier and guide supported cooperat-|DIG. 1 Perforated articls handling
; ) DIG. I Remote control azndlers
DIG. 3 Hollow cylindar handlers
DIG. ¢
DIG. 5
DIG. §
DIG. 7 Handling wvehicl
aperator
DIG. 83 Handler type toys
DIG. 9 Shaft mucking mic
DIG. 10 Handlers utilizin
. - Concrete n.mdl-ng DIG. 11 Transmissicn line
. . Coil handling handler

Ly -

rovel or fork type

. . . Removzble venicular mount

. « Horizentally swinging

. . . Vertically adjustable

. + . Trolley supported pivoted handle
. . . Reciprocating handle

« « « .« . Single cable for crowding and

« « » . Link supported

. . . Handle pivoted o bocm

. « +. o » Adjustable horizoatal swing axis

« » Guided

+ » Filtin

+ + - Including indicator

. « . Control means reosponsive to sensed
cendition

« + « + To maintain pitch during swinging

« + = . l0 stop tilting at selec

. « « Overshot type

< a8 -»n-g,ng TemSer att:
mounted draft merber

¢ -.:'.c;ua....g 1gaé ejector, STFiker or

Tetainer
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SOLID MATERIAL COMMINUTICN OR DISINTEGRATICM

Qriginal 464 -

-\ 46B -

. . Garbage disposers
. . Vertical axis

45,02 . . . With material feed zeans
1 than force of 46.04 . ., . Including adjustable coopenent
surface 46.06 . . . 3y coocperating memkers
2 With cell ng or liberation af 46.08 . . . . Including cenerifugally driven
ccntained striking rember (i.s., hammer mill)
3 With salidifying, consolidating or 46.11 . . . . Including izpeller-type agitating
shaping means
2 . Laminated or fibrous mineral material 46.13 . . . . Reciprocacing er oscillating
5 8y urilizing kinetic energy of projected | 46.15 . . . . Including roiler or roller-like
or sustended material merper (e.g., ball, cylinder, atc.)
) . Cereal and other seeds or seed parcs 46.17 . . . By rotating irpeller-Type agitating
7 . . With gperaticn to detach or leosen means

adhering hull portion ., 47 . . Gas swept ccrminuting zons

With application of fluid to, or 48 . + . With recirculaticn of zas to commi-
heating ccoling of, whole seed nuting zone

With separation or classification ) . . . Gas bome material applied =0 scraen
h recombination or recirculation 30 « « +» « Elevating fan on comminutor shaf:

o

or frothing
. With additional heating or cooling
. Gas or vapor
. . To classify or separate material

of separated parts 51 « « - . Screen fotms part of comminuting
11 + « . Successive altemate separation and surtace
comminution steps 52 « + » With return of removed oversize
12 - . With application of fluid material to cominuting cne
13 . . Plural successive comminuting operations| 53 - + - .+ Suction applied above and csaxially
14 . Selective or diffarencial camminution of of comminuting member or members
mixed or bonded solids 34 . . . Horizontal gas current though rotary
15 . With applicarion of fluid or lubricant dnum
material 35 . + « Caminuting elsment or caminuzing
16 . . To aid dispersicn or prevent chemical element attached, gas moving means
reaction, deliquescence, agglomeration 36 . . Gas moving means and rotary commi-

nuting elemenc cn same sharf:

. .+ Lecal application within comminuting
zone

. . Suction applied zbove and coaxially

Liguids added to classify or separate of comminuting member or members

matsrial 53 . . . With non-automatic gas flow control
21 . . Liquids added to make pulp or suspension means

22 . Aoplicatien ef solids to material 60 . . Applied. subsequently to comainuting

23 . With heating or ccoling of material 61 « « » With recirculacion of material to

24 . With classification or saparation of inuting zone
zaterial ) 62 . 0 commmutin

25 . Canbined 83 L simultaneous control of intar-related

26 . By contact between relatively moving feed, drive and/er surface positicning
porzions of matertial means

27: . Subjecting material to impact by meving 44 . . Control of feed and surface gosition-

cominutiag surface ing means only

23 . Wood and similar natural fibrous vegetablef 33 . With temperaturs modification of material
material 86 . » Terperature modificaticn of commmiting

29 « Plural successive cpmminuting operatioms member

30 . Misgellansous 87 .+ . Thermal fluid within or carried by

APPADaTIS moving cemminuting member

k)| . With explosicn preventing or relieving 68 . With separation or classificaticn of
means material

32 . With overlcad release means 69 . + Comminuted material discharge permitting

32.3 . With sink drain stopper interloeck screen

33 . With automatic control 70 . + . Screen partitien or end wall in rotary

34 « . Of feed of material dnum

35 + » . 3y speed or torque of cosminutcr drive| 71 « » + » Plural partiticns or ead walls

36 . . Of cominutor drive 72 « + « » « Series flow of material

37 . » Of corminuting surface contiguicy 73 .+ . Arcuate screen conoentTic with Totary

37.5 . With means to protect operator from injury comminucting member

38 . Including means spplying fluid to material| 74 . . . Annular screen abeve or surrounding

3 . . Fluid comminutor type comminuting zone

40 . « . Stationary abutment impact enly 78 . . Parallel material flow through plural

s
—

. Plural fluid applying means cn same cemminuting zones and/or separataers

matarial 76 . . Series material flow only through plural
2 « « . With plural comminuting :zcnes altermnate comminuting :ones and
43 . With plural comminuting zones separators
14 . « « Parallel material flow type 77 Comminuting zcne interposed between
15 . + + Horizontal fluid current past succes- plural separatcrs
sive comminuting zone 73 . . Separator interposed becween plural
L8R . Liguid submergzed Comminuting zone comminuting zones
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MATERIAL COMMINUTION

7e.1
-g 2
9.3
30
31
a2
§2.1
az.2
82.3

34

84.1
84.2
84.3
84,3

35.1

36.2

W G
T R T
e L

IYRTSRTs)
e ra

zone
. . 3y a*‘*esi‘.n, crce,
specific ¢r change

?acat..ng comminutor combined with a

sifting davice

« « . Sifting device rotates

. . Qversize return to cocmminuting
; Senar:tnr in feed to comminuting
tcjected material trzp chamber

Helical pusher inside tube moves material

toward perforated member

. With means tg vary particle coarseness
Wherein the perforatad member is othe

than flac

With series of axially

knife blades

With rotary knife before member

one
Ione

(e}

alined Totary

. . Tube having configured interior
sSurtace
With rotary knife after member

Ccr:nl.r‘u.mg surface provided with

cpenings to permit discharge of material

. Ccoperates with moving comminuting
surface or member

. . Leose o

Travelling rol 1 sx.rmcn oT merber

Oscillating surface or member

.+ Rectilinearly reciprecating surface

or member Cooperitsas with rotary
..cm:t..n._.-ng m I"..’.“!!.'

. . Rotary comininuting surface havin
\.pem 1S CDOFE"‘:LC":. with moving sur-

face
. . Cooperates with rotary member commi-
nucing

. . Material thrown 35_2:15.. perforated
surface by ‘“'1-‘.":.:'.:“‘3.,. force
Coamminutor mounted Ior movement

relative to rotating support

Tember
vo « ScTeen o Ve
&iring
« « o Offset ._r.gerb n =_.=l:i.:na"

surface and cn rotary rember
Provided with special camminuting
surfaces or cs
Perforation tounded by si‘la-p cdge
And auxiliary imperforate surface
(eag:s breakergxa.ﬂ}

Three or more serially acting
alternate perforate and imper-
forate suriaces

Spaced partallel bars (e.gz.,
||_,3'.BH)
Hinged or dumping type screen or
suppert

With means to change or adjus:

c ..;.‘_':'_'.::'1; position of screen or
screen 2lement

Removable or intarchangea
or screen portien

¢haracteris

bie screen

« + . Staticnary concave suriface

- . . Staticnary flat ¢ suriace

. Rotating comminuting surface having
spenings

. « Radial comminuting face

- . Quter peripheral comminuting face

. Peciprecal comminucing surface having
openings

[T+

5

(TP RTs
-1 Cn

3 v
O3

100.5
1012
1014
1018
101C
101D
Y
101,

101,
101.

Gl da s

101.4
101.3
101.9
101.7
102
163
104

109

119

-
=
-

[reyrarye
-
b= Lk T

rejection by comminu

-f= th w*‘-mTa:ion of matarial to

Igzsle
With independent

..n.?.l..l. ng Icne
gizaror
tile Sreakers

removable or de

material receiver or recsiver engaging
oeans

Combined with sink drain

Ccmbined or convertible

P

. Unbalers with

Mill and mixer
Animal powered mill
Plural

fluffer znd blowsr

. Mobile crusher

\.cr..e....::’“ to non-ccominuting =

Cembined with non-cemminucing meas
With means to indicace cmd;:;:n af
appara_us. work or produce

. Prior shaping means (e.3., quarzTaring)

. With material handling other zhan =3
or Irom comminuting zone

. . And means to mix plurzl ma

. Ambulent supporting means

C cmminuting surface deformable by concaes

Rolls ar
oy relatively moving surfaces

with material

ctionally driven and suppor:
4

chasars)

With additional diverse tvpe of comi-

Plural _-mﬂut.n; ones
ictional drive surface cn horizental
B

Plural totary or oscillatory surfacss

<goperace with commen surfacs I‘E

'L.s,rg aills) ?
with addizicnal diverse
autor
With material feeding rechanism or
control
Plural surfacas
surifsce
Quter perigheral contacs of
surface by plural surfaces
. With surface cl eare' or scraper
Plural sur
Radiazl Zac

Type of commi-

TOVEe acloss ©

Flural sets of plural suriaces coopata:z-

ing with plural cormon surfaces

. Coaxial rotors radially _arTangss ¢n
same side or common surface axis

Cormen surface moves during comminu
With planetary movement of plural
surfaces
With material moving or discharge
Teans

. Posizively driven plural

. Plural surfaces forcit
cormen surtace

Common surface rotates

axis

Planetary rovement o u

. With material moving or

Teans

. Compounded planetary movement
. Positively "r""er' plural surfaces
. Forcible away frem common surfacs
. Pivotally mownted for “orced —ova-

mEent
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APPARATLS 164 . . . All comminuting zones cf Teciproeac-
, Plural rotary or oscillatory surcacss ing :qr'ac= Tyoe
soperate with commen surface (e.Z., 163 . . . Wersical rectilinear movement
chasing mills) 156 . Wi h cemminucing member cleaner or scraper
. . Planetary movement of piural surfaces (167 3 ng working surface of rotary
. . . Forcible away from common surace comminuting mewber
. . . . Pivotally mounted for forced 163 Hand support ComminuesT
movement 169 v i Qec'nrcczt:ng ccoperating ccmminuting
129 .« + . . Centrifugally ‘..I5E'i toward contacy surtaces
130 . . . . ..With centrifugal force modify- [169.1 . . Retary toel
ing means 169.2 . + Masher or pestle
131 . . . . Centrifugally urged teward cont 170 ¢ L..ose grinding body cominuzor (e.g., bzll
132 .« + . With means in addtuon 0 .e..:nt of or rod m..lls}
piural surfaces for urging surfaces |171 . . With feed and/or discharge
toward contact 172 . . With indegendent means roving or suiding
135 . . . . Rstors indegendently forcible the material and/or grinding bodies in
away frem comren surface recepracle
134 , Parzllel material flow through plural 173 . . . Rotary grinding bedy pusher (e.3.
corminuting zenes ball chasers)
133 . . Wizh wunitary or interconnected feed 174 “u . Horizontal axis
zechanisms or csntrols Zor plural zones |173 . . Compound movement receptacle
136 . . . Interconnected means Zforcing material |176 . . Rotating receptacles
against moving comminuting surface or 177 . . . Tilrable axis of rotaticnm
surfaces 178 . . . Roller supportad receptacle
157 . . All comminuting zcnes of lcose grinding (179 . + Receptacle structure
body type 180 . « . With non-axial cpening
133 . . All comminuting zones of rotary strik- 131 . . . With lifting or dist :bu‘.-ng at

U
WL e -

-
[N

e

Lyt
Gl

PP [
[ (1]

(=

L

o

u

(===

1

de

w

-

ing ::'emi:er type

., All comminuting zones of cogperating

surface type

. . All comminuting zones of compound

Tovement type

. « All cominuti

surface Type

i« G1 rm-‘renna‘ or tangential
material flow cnly

zones of rotary

. « « . » Botary surfaces of separat
-ones coaxial
.+ .+ . . Simultaneous adjusting or

DOS.'LEI.OI'LJ."!.g of separate surfaces

Axial or radial material flow

cnly

.. ALL
ing suriace Tpe

. . . Oscillating surface

. . . Vertical rectilinear movement

cemminuting zones of single

1
SL."":JCE ones
5

comminuting Iones

All cooperating surt faces rotate

=

comminuting tones of Teciprocat-

. Annularly mounted -cv*ng surfaces

material flow enlv through plural

. . Varicus oypes of comminuting Zones
.-U.l comminuting zones of lcose grinding 193 :

bedy type
. All comminuting zcnes of rotary
ing member type )
. All comminuting
surface tpe

zcnes of cogperati

. . All comminuting sones of corpoun

movement TyTe
. . All comminuting cones of rotary
surface Tyre
. . . Circmferential or tangential
material flow only
. . . . All ccoperating surzacess T2t
. . . . One surface of 2ach owle n
Totary
Axial or radial matarial ZIlcw
. . . . Commen zxis of ratation

.+ + « » Horizontal axis

ng

d

182 .
183 .
134 .
1858 %

T, .

1384 .
182R i
1894 :
150 .
191 .
192 .
194 :
125 .
196 .
197 .
198R .
1984 ;
159 :
1se.1 .
169.2

|

1

188.3

!:;9 R
fiea.s .
lize. 5

D.:Jta

extremity of receptacle

. With lining

. . With lifting or distribucing charac-
teristics

Grinding bodies

. Pump and rotary disintegrator

Wizh feed and/or discharge mechanism

or control

. . Screw fesd
With distinct ¢
ing member

. With means

charge
. Including means to alter directicn
of flcw

di

. Rotating or oscillating feeder
With movin cooperating surface or
merber
Axial and/er radial flow of material
. . ?in disc comminutor
Circumferential or tangential flow
. . Reversible rotary mills
. With intermeshing impact members
Rotor structurs
. With striking merber adjusting means
. With lcosely mounted striking member
. Striking member pivoted to roteor
Striking mesbers or hammers

Loose ring Type
. With attached wear member

Cooperating comminuting surfaces (e.g

aw crushers)

. :i.ng‘.e roll jaw crushers

atch type {e.g., mortar and pestl

. With means
SUppoTt

i W -ntem:.':em. Tovement af $

with moverent o

-
t5 move batch containe

rarrelar ad

« + « Rocking iz

. . Uni-directicnal movement ot support

. . . With means o fesd or dischargs
batch

striking zerler (e.z., hamrer mills)

A
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APD: 3 s s o« s o« o IntaTmeshing
. Cooreracting comminueing surfacses {e.g., |237 + « = « With non-totary surface moving
Jjaw cTushers) means
. . Barch tvpe (e.g., morzar and pestle) 3 .« . . With plural alzernatively usablz
. . . With means to move tatch container or non-Tatary surfaces and/or retrics-
support able projectisns and/cr
.+ . . Uni-direczicnal movement of suppor: ijustably or yieldsbly mounzad

199. . « « « . With revolving tool ot
199.3 <+ o+« o With rectilinear reciprocatin 239 G e
b

ace adjustabie or
-
i

tool el to rotary surface

199.9 . . . Statiepary container or suppers 40 PG e e e D8 suriacs
199,11 . . . With rectilinear reciprocating tcol h r adjustzdle
189,12 . . . ., With rotary tool
200 . Endless belt type comminuting surface |[I41 v i

or surraces 242 L.
m . . Compound novement comminuting surface

ar suriacas 243 -
202 . + . With feeding and/or discharging Fad 5 £1 srial

mechanism or control ' (e.g., disk mill or ccne and shell

203 « . . Ratary ccapeonent mills)

204 « + « « Circumferential or tangential flow [245 .« . . With feed and/or discharge mechan-
of marferial ism or control

205 « « » « Rotating and reciprocating sur- 245 « + « o« « Adally mounted rotary propellsr
face or scraw '

206 « « » .« With moving cooperating surface 247 v+ 4« « « . Horizonral axis

207 « « « . Gyratory or planetary movament 248 « « - . . Hopper supplv

208 « « « . Eccentric drive sleeve within 249 « + + . . . Subjacent shaking shee er

gyTatoTy memb receptacle

209 ¢ = » « » With upper guide or supporz for [250 « « . . With moving cooperati
gyTatory memper 251 « « « « . Both cooperating su
210 .« « + o+ . Unbalanced weighr drive 1582 v s s e e« Non-coaxial or ecc
211 e« o« .« Gyratory member yleldingly 233 . o« . Yertical axis
mounted 234 . » - o With rotary & non-ccaxial
212 + o+« + « . Lpper gyratory drive or 1L a nen-rotary
213 .+ + + « . Bottom shaft adjusting means surface axis
214 .+ + « o cccentric shaft gyratory drive 25TR v . Verctical axis
215 « « « » . Bccentric gyratory sleeve belew (257G <« « « . . Garbage disposer
YTAIOTY member 238 « « « .« . Rotary shaf: supcorsed zbove
216 « + + .. With gyratory mesber sealing meany ; inuting member
217 « + » Unitary comminuting memper and i:S? . » . Adjuszaple rotirs member
: 1259.1 . . With means vary spacs between
218 .« . . With moving cooperating surface i - surfaces
219 .+ « Comminuting member pivoted o 23932 vov e e By fluid
1258.3 . .« Surface yieldably held in zecsitian
229 o 1250 + . « . Cooperazi: surface
221 i 3t |
., Toll mills or 260.1 « .+ . . WOTM OT SCTew comminutor
and concave mills) 261 . . Intermeshing
223 « « = » ¥ith material feed and/or discharg=|251.1 « « « . Ceneidal surface
mechanisa or control 2612 « + « « « Cpposed, Ilat coaxial sur
223 « <« + « Endless beit copvever (e.g., disk mill}
224 . s« « Hopper 251.3 + « « « . . daving plural angularly relzzed
225 < % sy« » With roil or totary i land ind zraocve d
agitator 262 . Reciprocating surface or surfices
226 « o+ . « With material re 763 « « + Parallel motion
ial end of rotary suriace 254 . « Oscillating <3
227 . « . . Both cooperating surfaces roiate 1255 o+ . With fead an

{e.g., roll mills) or control

2248 « « + « . Intenal comminuting surface 256 + + « . With moving cooperating surfaca

229 .+« + + . Surlzces rotate in same direction|267 . . . . Link and eccentric sype actuazor
and/er mounted on nen-horizontal 258 . . Serial pivoted links type actuster
axis or link with lever ovpe actuatsr

230 v« o« » Adjustably or yieldably mounrted {e.g., toggle tpe}
rotary surfacs 269 « « . . . Means actuating piver of serial
231 « « « o . . Hydraulic or pneumatiz mounting links
and/er axially yieldable or 270

+ o+ . Verticsl

s ez
adjustadle statp mills)
S : 3 R s =
232 « e s « Pivoted roll suppers wowom o W eding and/or discharging
235 -« v+ - .« .« Adjustable pivet mechaniss or zoncrol
134 « « « s+ . . BOLh rotating surfices adjust- . . Wi *0 roTate mevin
able or vieldable face on nen-comminutin
135 « » =« - . Cocperating non-smooth suriace « + « Gravicy projected sur?
characteristic C
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37352
AR
275.4

600

=01
602

LS P PP )

(]

-barbed comminucing face (e.g.,
grater)

. . Cn radial face

« « Cylindrical

. . Stationary curved face

. Stationary comminuting surface or matari-
al bed

. « Centrifugal prujection of material

. . Conveyer materizl forcing means (e.z.,

scToll typeror locomotive stroker type)

. Rotating comminuting surface

. . Internal or radial comminuting facs

. Intemal comminuting face

With means to support material

Totation during comminution

With means to forca material toward

periphery of comminuting surface

. Means engaging sidss of

material

Fadially arranged rectilinearly

reciprocating follower

Elongated edgaed merber

+ + . Detachably secured to a rotary ela-

ment

. Reciprocating comminuting surface

. Mutual attriticn or compression commi-
nutors

. Cominutor mounting means, frames or
other normally stationary structure

« + « Removable cr displaceable housing

section

. + . Rotor type; pivoted housing section

With means to adjustably or yieldably

fount normally szaticnary comminuting

slement

« « . Pivotally mountad

« + « « Self adjusting (e.g., tniversal

meunting)

. Yielding

« .+ .« Yieldingly mountad

. Cominuting elements

With balancing means

Edged blades extending radially

Cylindrical or frusto-conical (i.e.,

peripheral comminucting face)

. Secticnal or separable surface elsment

. Annular sectiens

Disk-like comminuting surface (i.e.,

radial! comminuting face)

. Plural comminuting Faces

. Prefabricated assembled surface
sections or parts

Annular intemnal comminuting face

Wear face to backing cocnnections

Plural stationary edged bladas

. Misczllanecus

for

olimn

ot

(e

.

.

CRCSS REFERENCE "ART" COLLECTIONS

Furnace stokers
Sand mullers
Scap dispensers

DIGESTS
Automazic
3all mills

Wiz

Disc =mills

Dispensar with disintagrater
Dispersion mills

Grinder with dryver

DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG,
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.
DIG.

Expleosion disineegracing

Foundry sand trearment

Grain preparatien

Grinding aids

Grinding with heating and ccoling
Grinding in inert, controlled acmosphere
Hydraulic drives

Impact mills-plural stage

Ice crushers

Leather grinding

Material flow circuits and controls
Mill lubrication means

Metal slag disintegrating

Metal crushing

Molasses mixers

Paint processing

Mill and furnace combined

Pill or tablet crushers

Plastic

Pulverizers with feeder

Rubber slements in mills

Rubbter preparation

Seals

Vacuum treatment

Washing of grain

Wet impacting

Ray control
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