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UNITED STATES PATENT OFFICE
MATERIAL M;f:’i,lgif ‘APPARATUS -

Ray-Ferwerda and Koop Ferwerda, .
Lake-Lucerne;.OGhio

Application May15; 1944, Serial No. 535,706
(CL..214—132)

16 Claims.:
1.

This invention;asindicated, relates:to a:mates
rial imoving: a,‘apuratus .. More particularlyy itires
lates-te a:means-ofinmore expeditiously carrying:
oubvarious: operations «wherein mateérial” isseles
vated and movedto- as predetermined position or-
carriad: to.a distant place:of!disposal.: Itiis-of
particular utility for earth-working operations or
for handling-/bulkimateridl) suchy as:sand, gravel;
coal, snow; ashes; chemicals; minerals-and-other
similar: materials:
nature: of { ai universal: earth-working: maekine:
adapted in-.a:singlé:-unitsto- performs functions:
usually -earried:'out:by: specialized ‘types-of ‘appa--
ratus, such as gradérs;bull-dozers, slopers, motor:
patrols,; ditchersand the:like.,: This'isqa-continu-
ation:in part of ourPitent:2;348796; May 16}
1944:.

. 'Theiinvention- includes-an sapparatus with-an-
extension boom of "exeepticnal 'radius of 'actiony
and-with precision: control, and with positivedock=-
ingv features - whichis< adaptéed for--operating-in-
places wheresotherapparatus could not-funection.
It also includes material gathering-and lifting op=-
erations:ofiwidesvariety andiatia-relatively-high
ratés ofspeediand i with simpie-efective-control
and: mantpulation.. The~ invention: includes: a:
combined:iboom extension:and’implement: posi<-
tioning:mechanism-of simpléccharacter-and-rela:-
tively light weight which may operate: whollydif<-
ferent types:of implements.

In the form illustrated the implementiis-ems=-
bodieck:in axzhoe-type: scoopuwhichi-may:-be oper-
atéd alons: orias: ansurface finishing unit; or:may:
ba-mowed :info :cooperative action with :a: closure:

member:whereby thescoop will act somewhatiaft-- a5,
It thus can:
shape: the :adjacent earth surface:and scrape-ex+-

er-the:manner-.of a‘bucketor;shovel.

cess material te-a loading pointand then rapidly:
perform: the: loading: operation:. Bésides« the:

scoop a double cylinder mechanism is provided te: »y:

operatethewsame;such mechanismrelongating-the

boom-$o: a:degree: suited:-to the . work in hand and:

 atthessame time.permitting-an irreversible ads:

justment of the.scoopior scraper angleparticulars -
1y suited: for- such - operation. In: addition: tor 45
utilizing a-doublé.cylinder mechanism f6r a-scoop::

or:scraper type: implement; various: other highly-

specialized types-of:implements: maybe usedyin=-
cluding rditching::type uni’s; clamesshell:diggers;.

specialized rakes and the like.
The:invention includes:the method of :material

moving :whereby the-operations:of:.engaging;the:
load and: thereafter:moving the:load:to another:

position. ds carried. on by a-combined: unit having:
acdifferential action to.permit such dual function:

The: apparatus- is. in - the:
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Thednvention alse.includes-the method ‘of:ma-
terial moving through' the: use~of hydraulically
controlledrelements operating i® pairs-and adapt-
eduto bermoved relatively to:eaeh :other: under

» various.operative conditions of the apparatus:

Thierprincipal object of ithe presend inventionris
to.provide:animproved-type: of ‘material ‘moving:
apparatus:adapted torfulfil o wide variety ‘ofops-
erations:with high sfficiency.

Anotherwohject ofthe invention:isto provide-an:
spparatusiadapted tormeve material to-a-loading:
peint and:thereafter:to: 16ad such material on ve=
hicldgsfortranspertation dovother:locations:

Ancthuz objectofthednvention is-to providé:an

. apparatus suitable:for earthi~working.at various

operativesanglessin ithe direction of fearth move--
mentand transversely thereof. .

Anotheriobjieetof the invention is to provide:amn
apparatus:having anextensible boom and a- nya=-
terial hamdling:ifaplement attheend thereof with
dual operative means serving to elongate~the”
boocmrand:teroperatessuch implement atanyipre-
determinedanglé-and:thereaftér-to . retract thex
boonm:toany predetermined.extent.

. Another.object of the:invention: is:to providéra:
ma/seria,lf tmoving : apparatus: operated: by as hiys:
drautic .system of icentrol anduwhersin g special+-
ized:implement ismprovided iformimgipartiofithes
hydraulic systemrand subjéct to:harmoenious cons-

- trol withr-the movementiof :the apparatis;.

Anotherobjeetofithesinvention: is to providea:
methodiiof "material moving . wherein a dualisyss-
temsof controlisemployed.foriengagingsthemates-
riat and thereafter moving:itto a predetermined:
position:..

Anotheri objectiof-the invention is<to providd:ar
method of engaging-eertain matsrial *o be moved’
bymeans-associated with"the~moving-operation.
and-operablé-at'any Tange of movement’of:such”
apparabus; in- conjunctxon witii- sueh™ moving”
mechanismi:

Other.ang further objects of the.invention will”
appear ifn.the course of the following.description...

To.the accomplishment of. the féregoing and.

' related ‘ends,. said invention, then, consists-of the:

means hereinaffer fully described.and particular.-
ly. pointed out.in the.claims, the annexed drawing:
and.the:following deseription setting.forth in:. de~-

50: tail certain means.embodying-the.invention; such.-

) disclosed means.constituting,; however, butrsev--

56¢

eral of various forms in which: the.principle.of thes
invention.may beused; .
In sald annﬂxed drawing 3
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porting apparatus with the material moving ap-
paratus shown in side elevation;

Fig. 2 is a top plan view of the structure shown
in Figure 1;

Fig. 3 is a view of the structure shown in Figure
1 as seen in elevation from the left-hand side of
Figure 1, or front of the material moving appa-
ratus, the implement being omitted;

Fig. 4 is a view of the structure shown in Figure
1 as seen in elevation from the right-hand side of
Figure 1;

Fig. 5 is a diagrammatic view or schematic out-
line of the hydraulic control system:;

Fig. 6 is a side elevation of the forward boom

end portion showing a hoe-type scoop and closure
in open position, and with a seraper angle adjust-
ment shown in dotied lines; . .

Fig. 7 is a side elevation of a clam shell bucket

2,641,045 B

10

15

type implement in closed position, with the open -

position shown in dotted lines; and

‘Fig. 8 is a side elevation partly in section of a
deep ditching type implement.

. .As is clearly shown in Figures 1 to 4 of the
drawing, the material moving apparatus com-
prises ‘a support i, preferably in the form of a
vehicle of rigid construction with heavy wheels
2 .and axles 3 and a substantial frame or body
member 4, on the upper side of which a cireu-
lar turntable unit 5 provided with roller bear-
ings 6 is mounted. The upper turntable mem-
ber is-secured to the under side of an enlarsed
platform 7, which is provided at a central point
-with an opening through which a fixed vertical
standard 8 secured at its lower end 9 to the
vehicle body member 4, is engaged. The stand-
ard 8 carries at its upper end a stationary sprock-
et 11, over which a sprocket chain 12 is engaged.
The sprocket chain (2 is preferably of g length
adequate to carry the platform 7T through a rota-
tion around the turntable of at least a complete
circle. i

‘The means for rotating the platform in the
full hydraulic system illustrated provides g hy-
draulic cylinder unit at each end of the sprocket
chain {2, These cylinder units 13, 14, are pref-
erably anchored on the platform floor along diag-
onal lines at each of the rearward corners. Each
cylinder should be of sufficient length to per-
mit its piston rods 15, 16, respectively, a long
range of motion. A double acting valve in the
valve unit 151, presently to be described, supplies
oil under pressure selectively to one or the other
of these cylinders according to the direction of
motion desired. An air line connection 18 be-
tween the two cylinders, transfers air from one
cylinder to its companion cylinder to correspond
with the direction of movement.

. The rotatable platform 1, at its forward por-
tion at one s:de is provided with an operator’s
cam 2f, and the valve controls are centered at
such point, as will later be described in de.
tail. :

Centrally of the platform 7, an extensible boom
22 is provided, the forward portion of the main
body of the boom projecting beyond the front
edge of the platform, in the apparatus illus-
trated, approximately half its length. In order
to obtain longer range of action and balanced
operation the boom is pivoted on the platform
at an intermediate point, in the apparatus illus-
trated, at a point approximately one-third the
distance from its rearward end. 'The horizontal
pivot for the boom is somewhat in advance of the
turntable center and is part of a broad rigid struc-
ture supporting the boom horizontally in a plane
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some distance above the floor of the platform 7.

The supporting structure for the boom 22 com-
prises a pair of heavy plates 23, 24, securely
mounted centrally of the platform 7 and spaced
apart a distance somewhat greater than the
turntable width. At the forward upper edges of
the plates trunnion bearings 25, are mounted,
within which the stub axles 26 are engaged, the
stub_ axles being secured to the opposite sides of
an annular roller bearing track 27 within which
an annular roller bearing shell 28 is rotatably
engaged. The plates 23, 24, are cut away on
an angle at their rearward portion 28 to a point

" adjacent the floor of the platform and immedi-

ately inside the walls thus provided, boom rais-
ing and lowering cylinders 31, 32, are pivotally
mounted on pivot bearings 33 mounted on
the platform immediately below the trunnion
bearings 25 of the boom. The piston rods 35
of the boom raising and lowering cylinders are
pivotally engaged with pivot pins 35’ mounted
in brackets 36 at the lower rearward ends of
a rearwardly extending frame 37 securely mount-
ed on the rearward face of the annular roller
bearing track 27 heretofore described.

The rearward portion of the frams 37 is formed
of a built-up cross-member 38 having a large
central bearing 3§ for the main rotatable boom
body 5f which terminates in s large circular end
plate 42, carrying centrally a stub shaft (not
shown) engaged in the bearing 88. The end plate
42 also has securely mounted thereon. a bracket
44 providing two pivot pins adjacent its upper
margin above the central bearing 39.

The cross-member 38 has upturned end mem-
bers. providing spaced brackets 45 within which
are mounted the axially rotating, tilting; cylin-
ders 46, 41. The pistons 48, 48, of said cylinders
are connected to the respective pivot pins of the
bracket 44, and oil pressure. selectively directed
into one of these cylinders produces axial rota-
tion of the entire boom structure, as will be ex-
plained in detail hereinafter. ]

The extensible axially rotatable boom structure
comprises the rearward section 5i, preferably
formed of a skeletonized frame of three tubular
members 52, 53, 58, of extended length secured
in the rearward end plate 42, preferably ar-
ranged in triangular relation to provide two lower
parallel track-ways 52, 53, and a central upper
trackway 54. ' -

The rearward boom section 51 is securely en-
gaged within the annular roller bearing shell 28
which, as stated, -rotates within the annular
roller bearing trackway heretofore described.
Adjacent its forward end the boom section 5{
is provided with a triangular bracing member
55, and it may also have one or more similar
intermediate bracing members, such as shown
at 56. )

At the extreme forward ends of the tubular
members 52, 58, 64, brackets .57 carrying grooved
rollers 58 are provided for cooperation with the
extensible or telescopic inner boom section 61f.
The boom section §1 is preferably made very rigid
and its central portion may be provided with rein-
forcing webs or gusset plates of sheet metal 59
welded to the tubular members 52, 53, 54 on their
outer surfaces or to the brace bars seccured
thereto. ‘

The inner boom section 61 is very similar in
construction to the outer boom section 51 hay-
ing three triangularly related tubular members
62, 63, 64, with bracing members 65 at intervals

75 of their length. At their rearward ends the
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tubular’ mMembers. 62, . 63: and? 64 each carry:a
bracket . 6= carrying a-groovediroller: 61 similax
te:the rollers:58 on:the:shoom:section 5. It .will
besnoted:that:the tubular: members: of: the inner
boom : section:bear: againstthe rollers:58 at: the
forward end.of the:boom:section 81, and:that.the
rollers 6%:on: the:rearward end:of the:section.6d
bear against the tubular members.:of: the:boom
seetion: 54 The strueture: thus: has: very; little
frietion: to: overcome: when the: boom: extension
moves -outwardly; or:in:the reverse direction..

Thetwo:boom sections:5 t-and 64-just: described
provide:all. the-range of actiom: usually. required
by the work in hand, but occasionally. aisomes
what greater. extension-igmecessary where-other-
wiserinaccessible -areas: aresto. be:covered:. Such
additional: range is :provided: by: a manually ads
justable telescopic section mounted on the:for-
ward: end: of the inner: boom: section: 61:;

‘This auxiliary boom :section:Ti.is provided with
tubular members 12, 18, T4y formed- of: tubes:of
a:diameter: to slidingly: engage;withim:the: tubular
members 62,83, 64; The auxiliary boom: section

4= may: be adjusted:to.several different:lengths

of extension;. being-held: by; locking: ping: 7§ en=

gaged  inaligned . apertures; through: the: tubular

members: The forward: pertions.of such tubular
members havebracing members 76: .

As has-been:stated; various: types: of material
moving implements: may. be: used: with:.the appa-
ratus;. buti the - particular: implement; shown; in
Figures 1 and 6 is the preferred type inasmuech
asit: lends: itself: to o wide: degree of: operative
adjtistments and includes: the: materiall loading
elements along withithe seraping ang:shaping ad=
jonstmentsiof.the:device:. The implement:agilluse
trated comprises: a: hoestype scoop: memker: &l
connectedwith thesforwardiend of theinnerdhoom

member; 61:by means-of rivets:82engaged through:
depending: arms: 83 secured-to the respsetivessides: «

of .the scoop:by:means: of trunnions:347 - Operat-

ing arms:85>are pivoted above:the:arms: 83, and

such: operating arms: Have: fdrward extension

members:36 connected: byrmeans:of links 87:with
pivots:88-on the:closed:end:of: the:hos=type scoop..
A link 88 pivotally connected with a sleeve:8i!

adapted: to: be: secured: to: the: piston:rodr of- the

control” eylinder: 187 will be: presently: deseribed:.
The: hoestype buckst: may thus:be turned: to any:
desired angle: of' contact with: the surface:op- !
erated: on,. and is:adapted: to: be: drawm: against
a: 1oad: of: materialy: thus: filling: the scoop: and:
thereafter: will: be closed: upon: reaching &: posi=
tiont of contact with-a closure: §2:mounted:on:the:

non~sliding: telésconic. section: 51 of the hoom:

The closure: §2-comprises:a suitably shaped:plate:
genergl: configi--

or gate and conforming. to:the
ration;of theiscoep. wher in-closed :position:
closure is carried:on.arms: %3vat e
frame- 51i such:arms: having central pivots: §4:

The

Said: arms: are provided with cross+ping: 25:
adapted: to: be engaged by closure:operating ‘arms:
96 supported . on: pivob:pins- 871 'adjacent the end:
of the inner boom section: Said:closure operating:

arms: hiave short: extensions §8 engaging against

stop - lugs' 89 mounted: on- adjacent: Bracing ele~-
The: closure’ is: normally held in: open:
position by means of 'a spring: 181 engaged with:
an apertured: lug 102 centrally of: the: closure:

ments.

member. with-the.opposite end-of the:spring.ens

gaged with:an. apertured lug.103: mounted-on the:-

under side.of the.frame section.5.!..

_‘The hoe~type secoop structure-just described:is-
shown in closed .position.in Figure. 1 and .in-open:
position in Figure. 6. In the last-mentioned posi-

aehr sidé of the:
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tiom; thezscoop: bodinmayrbesturnsd o o number
of: angular: positions;.one: of: which: is -Indicated:
in Figure 6, in:which:positién.ittmay: actias:a
seraper:blade.. This.angular adjustment:.of the
blade:is:preferably. brought:aboutiby: means:of a:
dual’ cylinder: operating: unit;. positioned: wathm
theskeletonized boom structure. .

As:is shewn in . Figures Land.5 theboom exben-
sionand blade or implement:control cylinders:are.
an operative unit. i05;:comprising the main cyl=
inder 86:and: the positioning cylinder.{07; whiclk
provide.equaliareas ¢ and.q! within.the respecs
tive:cylindersscausing pistons: {88 and 189:t0.move
in: unison: when' the : hoom: is to. be elongated:
When:the: blade. 84 or-other: implement :is-tobe
turnedsto. a. different.angle to the line: of opera=
tion, the differential action:.of the valves.is made
use:of and the desired angulgr:adjustinent brought
about:. When: so. adjusted the angular. relatiom
setiuprisimedntained ;dire - to certainsof the valve:
passageways: being: closed: and: a: fluid: leck: tHus:
established.. :

The-fluid. pressure is provided by a:.closed hys.
dramtcesystem: wherein. two:oil pumps-are:driveny
by a-gas engine which .may: be: mounted on-the
platforrn? as:shown in.dotted lines in Figure 1:

The operatiowof the varisus elements embodied’

. imthe apparatus willbest ke understood:by refer~
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5 the pips 123..

ence to:Figure 5 which.chows: diagrammatically:
the:comprete hydraulic systemy with the-actiating
cylinders and pistons and:their-asseciated mech-
anism, In the closed hydrauiic systémy:justi re~
ferred: o . two. oil: purnps: #i4; { L2! are provided
with anvintermediate: pulley: drive: #{$ whieh, ag
indieated in Figure 1 isrconuected by means:ofé
suitable belts with a gas engine. The: mecha~
nism for:operating the beom extension .andiblade
or scoop position: will next:he described:

One pumpmemberof thecdiial pump (12 draws
oil’ from: the resegvoir (i@ thirough the: pibe (4T
and supplies it:to the valve: 1§§ through the pipe
{18, The companien.pump member of the:dual:
pumsp: 112, supplies: oili from: the- reserveii (1§
through the. pipe: (ZF t0: tHe: valve: 122 through
The: valve (821 is: g single- acting:
valve: that - diverty the: flow from: the- pump’ to
either: thesvalve & orrto:the manifold tank (24

When oil ig-diverfed through the valve-{22into-
thevalve (18 it:will'double the veliume and thereby:
double the speed: of . the boom movement: When:
the plunger 128 of the valve {48 is in neutral po=
sition:tlie: ports: 126: and’ {28 are: blocked' off "and
the: oil: passes: freely: through . thHe - valve: 118! and:
through-the: pive {38 to the'manifold  1948: When-
the plunger 34 is in neutral pcsition the ports-
127 and: 429 are also Dblocked” offi When- the-
plunger: 125 for operatihy the-beom: extension:is:
pullad out .the oil: flows from the valve port: {28
tothe:eylinder porti £22; Asthe-boom is extended!
the. oil flows. from the:cylinder port {33 to-the
cylinderr port: 134! of "tHe eylinder- 187 At such-
time:the 0il ¢cannot fibw to the valve port 12F hew
cause this'port is blocked:off By the plunger-13¥F
when' the Handle is.in neutral position: The oil!
flows  from: the-cylinder- port: 185 into the valve
port. 1268 and’ through to:the manifold tank: 1247
When the plunger: | 25:i$ pushed’ih tHe-oil flow is’
reversed. The:oil leaves the valve port (28 and’
flows: into:the' cylinder port: 185 and” out of the
cylinder; port: 1841into the cylinder port 182; cut’
of: the- cylinders port: 132/ into. the:valve port' 128;
and.back into the manifold tank: 124:

. The: displacement: of: the cylinder: 107 is: less:
than: the: displacement of! the: cylindar {88 to:
compensate: for: the: differential: caused by the:
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pistont fod displasement. - This allows the piston
rod of the cylinder 107 to extend at the same rate
as the piston rod in the cylinder 106.

While combined extension of the boom and
operation of the implement may be carried on
under certain conditions, the operation of the
apparatus has in view the use of one valve at a
time. . However, where bulk material is to be
moved as the apparatus traverses an area on its
own power or. with a tractor, for example, in
pushing back high snow drifts by stages in suc-
cessive levels from the top of the snowbank with
the boom held stationary at the selected working
height-and angle, the blade may be continuousty

adjusted as to the contact angle to spill or roll i

the snow into the proper line of discharge while
the work is in progress.

. When the blade or scoop operating plunger {31
is-pushed in, oil fows from the vaive port {21

to the cylinder ports (34 and 133. But oil will not ¢

flow through the cylinder 108 because the piston
is locked due to the valve port 28 being blocked.
As oil enters the cylinder port {34, oil leaves the
cylinder port 1385 and the piston operates the

lever or operating arm 85 on the blade or SCOOP v

adjusting it to the required angle. Oil enters the
valve at the port 129 since the port 126 is blocked
off. 'When the plunger {3/ is pulled out oil flows
out of the valve port 129 into the cylinder port

135 retracting the piston. Oil leaves the ¢ylinder :

port 134 and enters the valve port {27 returning
to the manifold tank {24.

The hydraulic system for raising and lowering
the boom comprises a simple double acting valve

associated with two double acting hoists con- =

nected in parallel.

Oil is supplied from one pump of the dual pump
unit 111 to the valve {37. When the valve plung-
er 138 is in its neutral position oil by-passes
through the valve into the manifold tank {24.
. When the valve plunger 138 is pulled out in boom
raising position, oil flows out of the valve port
141 and into the cylinder ports 142, i43 raising
the boom. Oil leaves the cylinder ports {44 and
145 and returns to the valve port 146.
valve plunger 138 is pushed in to lower the boom,
oil leaves the valve port 148 and enters the cyl-
inder ports 144 and 45. Return oil passes
through the cylinder ports 143 and {42 into the

valve porp {41 and thence into the manifold tank -

i24.

The axially rotating, the tilting operation and
the turntable rotation or sluing operationareeach
carried out by means of two double acting valves
each of which is connected to single acting cyl-
inders which oppose each other. The valve 15t
is supplied from one of the pumps {11 of the dual
pump assembly. When the valve plunger §52 is
pushed in, oil flows from the valve port {53 into
the port 154 of the cylinder 13. Since the cylin-
der 13 is fastened to the rotatable platform T and
the sprocket wheel I is stationary the move-
ment of the chain will turn the eylinders and
platform pivoted on the turntable 5 in a clock-
wise direction. This movement will extend the
companion plunger or piston rods 16 in cylinder
14 and the oil will flow from the cylinder port

156 into the valve port 155 and thence to the:

manifold tank 124. The pipe line {8 between the
two cylinders-transfers air from one cylinder to
the other.  When the valve plunger {52 is pulled

out, oil flows from the valve port {55 into the

cylinder port 156 and causes a counter-clockwise
rotation of the rotatable platform 1. 0il HAows
from-the cylinder port 154 into the valve port 153

When the

10

and into the maxifold tank {24. When the valiie
plunger 157 is pulled out, oil flows from the valve
port 158 into the cylinder port 199 forcing the
piston 49 from the cylinder 47 causing the com-
panion piston 48 to be forced into the cylinder
46 and its oil to flow from the cylinder port 160
into the valve port 161 and thence to the mani-
fold tank 124. -
+When the valve plunger {57 is pushed in its
operation is reversed. Oil flows from the valve
port 161 into the cylinder port 160 which will
cause oil to flow from the cylinder port {59 into
the valve port (58 and thence to the manifold
tank 124.

All ofl from the manifold tank 124 flows into
the reservoir supply tank {16 which in turn feeds
the two dual pumps 11, {12, as heretofore de-
scribed.

It is to be understood that the main oil supply
tank (16 and the manifold tank 124 may be ar-
ranged on the apparatus at any convenient posi-
tion, such as beneath the internal combustion
engine shown in Figure 1. The several control
valves with the valve plungers are positioned
within a valve housing 100, mounted within the
cab, and connected beneath the floor by suitable
bipe lines with the oil supply tanks and cylinders
as clearly shown in the diagrammatic view or
schematic outline comprised in Figure'5.

The various valves used to effect the operations
just described co-operate with each other as fol-
lows: .

Valve 122 controls by means of the plunger
{85 the flow through the pipe 123 shown in Pig-
ure 5 to divert the oil into valve (18 controlling
the boom extension and blade, angle, position, or
to by-pass-such oil to the manifold 124. :

The valve 118 just referred to controls by
means of the plungers (25 and {31, the extension
of the boom with the pistons 188 and 109 (shown
in Figure 5) moving in unison and by differential
action of said valve as heretofore described in
connection with Figure 5 controlling the opera-
tive angle, or operation, as the case may be, of
the implement mounted on the free end of the
boom. .

The valve 137, by means of the plunger (38,

- controls the vertical angle of the boom and holds
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it locked in adjusted position, as above described.

The valve structure 15! provides two double
acting valves, each connecting with.a separate
hydraulic operating unit. The valve plunger 152
controls the horizontal angle of the platform and.
locks the same in adjusted position as above de-~
scribed in connection with Figure 5 and the valve
plunger (57 controls the axial rotation of the
boom as set forth above.

As has been stated, the structure shown in
Figure 7 is substantially identical with the hoe-
type scoop 81 heretofore described and illustrat-
ed in Figure 1. Two different types of imple-
ments to. be actuated through the differential
action of the dual hydraulic cylinder units are
illustrated in Figures 7 and 8. o

In Figure 7 a clam shell bucket-type of imple-
ment is illustrated, the open position being shown
in dotted lines. ‘The clam shell implement com-
prises two complementary shells, {71, 1712, having
reinforced marginal edges {13. The member (11
is provided with a pivot 114, centrally of an exten-
sion arm 175, mounted on the upper edge of said
member. The extension arm is provided with a
pivot 1716 at its upper end, connected by a link,
171, with the sleeve, 81, secured to the piston rod’
of the control cylinder, 107. The pivot 1714 is
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ssupported on g bracket, .119,.connected with the
auxiliary section of the boom. ‘The.shell mem-
«ber 12 -earries-an-extension-arm, 181, having a
spivot -182.at its extreme: upper end,:engaged with
ta-bracket, 183, -removably mounted on-the-aux-
-iliary-frame. <A cross link,-184, is connected with
-aniintermediate portion of the arm, i8{, by means
«of ‘a . pivot pin, 185, -and  at its opposite -end :is
-engaged .on ‘the pivet -pin 1§, ‘heretofore - de~
sscribed. -Itis believed.the operation of the-device
-will .be .obvious -from the-description .of -its con-
struetion, and:the showing-in dotted:lines in Fig-
-ure 7, wherein -the retraction - of .the operating
piston 91 serves-the purpose of swinging.the shells
‘widely-apart.

The:structure . shown .in .Figure :8 -is -intended
for.usz in deep—di-tching operations, and-the like.
It:is .somewhat in the nature of a post-hole dig-
+ger.in its-structural features, but the jaws of the
-implement -191, .192 .are -appropriately .in shape
der.the work in: hand The-jaws. are: supported. on
a tubular member, 193 of extended length, the
.lower.end of which.is.cut. away to provide a . nar-
Tow terminal.portion, 184, provided:with a pivot
pin, 1 95, !Toggle.links 186, (187 are provided -at
'the upper .ends.of the arms:supporting .the jaws
above ‘the .pivot, -{98, .and :the .toggle links .are
connected to a pivot pin 198 on the end.of.an op-
erating rod, 198, extending through a -central
‘aperture 201 .at the .upper end .of the tubular
membe1 -183. ‘An upstandm'r lug,:202, is-provided
ont the forward -edge of:.the upper portion.of the
‘tubllar member, 193, .and a bell-crank . lever is
rplvotally mount°d ©on & pivot, pin, 234, on - said
‘Tig. ‘One end of the bill-crank lever.is provided
w1th a slot which engages .over a.pivot pin, 285,
‘in“the uppér end of .the operating:-bar, 199. The
“opposite énd of the bell-crank lever carries a pin,
206, engaged in a $1ot, 267, in an extension plate,
‘248, secured by .suitable fastemng devices-to the ¢4
end of the operating piston, 81. WVarious. Jreans
‘of ‘fastening the tubular member to the auxiliary
Section of the boom may be. used, but an.adjust-
“gble device is desirable in order to have.fhe ditch-

‘ing ‘operation take place on approximately a ver-
tical .line, with the-operating apparatus -at -var-
‘lous ‘anglés o the work at hand. .A plate,-288,
‘Is provided secured to the forward end of :the
fuxiliary secticn of the boom, having .a .curved
‘frodtedre, provided with notches permitting vari-
ous angles of adjustment. The tubular member is
Pivetally secured centrally.of the.plate by-means
of.a heavy.pin, 27t,and alatéh memb-r,. 212, en-
‘gdgiig in"the notches serves to hold the tubular
member at various-angles of ‘adjustment.
_ ‘Cther modes of ‘applying .the principle of our
“invéntion may be employed instead of those ex-
‘plained, change being made as regards the means
‘herein disclosed, .provided .the means stated by
“#uy of the Tollowing claims.or the equivalent .of
$uch’ stated mesns be employed.

“We “therstore” paltlcularly point out. and dis~
%motly claim- as our invention:

1.°An apparatus of the charvacter -described
havmg in. combination.a vertical.support, a. plat-
form ‘rotatable on -said .support, .standards .on
“sadd . platform .3 télescopic hoom .pivotally .sup-
poited on said standards, hydraulically-operated
“iheans Tor moving.said boom. on. its pivot, hydrau-
lic means for operating fhe telescopic elements
6f said boom, a séoop member on said boom end
and “a c¢losure priember for sdid .scoop . movably
"siipport;‘—‘d 1nWardly ‘thersof on the. guide. portien
f ;boom, Bl Mmeats: adtomgtically bringing
osure member . closing aofion through
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‘the -inward -movement- of said :scoop toward said
.closure -member.
:2. “An -apparatus -of -the -character ‘described
having in combination -a -support, -a rotatable
5 -platform on-said support, a pair of standards-on
Said. platform, a vertically adjustable frame:piv-
otally:mounted on-said-standards,- an-axially:ro-
tatable ‘main -boom :seetion :supported :on -said
frame, means acting-between:said frameand said -
boom isection for axially rotdting'the .same, at
Jeast one-extension: boom section slidably mounted
withinsaid madin:boom section, a material:mov-
ing implement.carried:at the free-end of-an-exten=
Sion. boom s:etion;and means acting between-said
main-boom:section -and -an exterision boom :see~
stionrfor projedting and:retracting:the same, and
-assoeiated ‘means . .for:changing the angle of-said
Implement with referenceto.its supporting:boem
vextension section.

3. “Apparatus comprising, a vehicular -base, -a
-beom -on the-base mounted:for:sluing and com-
.prising - a .free end, .the -boom -comprising -a
smain -member -attached -to .the -base and ex-
fending -outwardly therefrom, a -working mem-

10
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.95 ber.movable longitudinally of -the -main. member

to.-extend-and-retract the -free end. of -:the boom
and operable.to;perform a working stroke:by:re-
tracting. the free end-of the boom, a scoeping-im-
-plement.attached. to -the .working member at-the

.30 free-end and-operated by -the working -member

:performing .a. working-stroke, .a closure member
:for the:scooping:implementiattached.to:the main
amzmber:at.its.free.end and being- positionable 4o
automatically close the implement when .the

a5 -Working member .of the-boom.is retracted,-and a
.power.system -operable to slue the boom -and to
actuate the .working :member.

-4, Apparatus comprising, -a vehicular -base, »a
boom on the base mounted. for :sluing  and-com-

40 prising a.free.end, the boom comprising a main
member-attached.to.the base and extending-out-
wardly .therefrom,.a -working .member movable
longitudinally.¢f the main member to.extend.and
rétract the frée end.of the boom, a seooping. im-
5 plément attached to the working member.at the
free ‘€nd, % ¢losure member for the scooping im-
plement movably. attached to the main member
gt ‘its outward énd and being positionable to
automatlcally ¢lose the -implement when the

50 Workilig member (6f.the boom is retracted, means
"6perable by the rétracting movement of the work-
Ing Member to actuate the closurs member into
.position to ¢lose.the implement, and a power sys-
‘Yem ‘operable to slue the beom and to actuate the

55 working “member. ‘

5. Apparatus comprising, a vehicular base, a
Toom - on “the base mounted for-sluing and .com-
“prisivg 5’ free end ‘the’ boom comprising a.main
member attached to the base and extending oub-

g0 wardly “therefrom, a wmkmg member movable
’Iongltudinally of ‘the main member to extend and
Tetract’the “free end. of the boom, a scooping -
‘Plement “attackied “to “the “working mwiember “at
‘the free end, 4 c¢losure mémber for ‘the” scooping

63 1mp1ement movably attached to the main méms=
“Her 4t “its “fres “end - and being positionable ‘to
“automatically “close “the ‘implement “when “itie
“working: ember- of thieboom iy retracted, meats
‘operable “by “the “retracting “rnovement -of r_the
ro Workifig ember -to-actuate the ¢losure ‘meémber
“fo ‘push ‘miaterial ‘into ‘the “scooping 1mp1ement
“and-to close thre’ 1mp1ement and a power system
operable o -lue “the “boom “and “to “=sctuate “the
Workite ‘member.
ﬁpamtus oomprtsmg ‘g basa

'-l
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mounted on said base for sluing, mechanism for
$luing said boom, said boom having a base sec-
tionn and an exten31b1e section telescopically
mounted on said base section, mechanism to ex-
tend and retract said extensible section, an im-
plement attached to the free end of said exten-
sible: section atid having a working edge, said
‘bdse Section having & transverse pivotal mount-
‘ing, mechanism for tilting said base section
-about said pivotal mounting, one of said boom
‘sections having a fixed orientation relative to
said implement working edge, said one boom sec-
tion being mounted for oscillation about an axis
éxtending longitudinally of said boom, and mech-
arism for os¢illating said one boom section.

7. Apparatus - comprising a base, a boom
‘mounted on said base for sluing, mechanism for
:gluing said boom, said boom having a base sec-
tion and an extensible section telescopically
mournted on said base section, mechanism to ex-
tend and retract said extensible section, an im-
‘plement attached to the free end of said ex-
tensible section and having a working edge, said
‘implement having a fixed orientation relative to
‘the longitudinal axis of said extension section,
:said base section having a transverse pivotal
mounting, mechanism for tilting said base sec-
“tion' about said pivotal mounting, means mount-
‘ing said base section for oscillation about an axis
extending longitudinally on said boom, said ex-
‘tensible section being mounted non-oscillatably
‘about said axis relative to said base section, and
‘imechanism for osc111at1ng said base section about
‘said axis.

8. Apparatus comprising a base, a boom
mounted-on said base for sluing, mechanism for
sluing said boom, said boom having a base sec-
dion ‘and an extensible section telescopically
mounted on said base section, mechanism to ex-
tend and retract said extensible section, an im-
‘plement attached to the free end of said extensi-
‘ble section and having a working edge, said im-
plement having a mounting on said extensible
section including a’ linear pivot extending cross-
‘wise of said boom, means for holding said im-
plement in various positions about said pivot,
said base section having a transverse pivotal
mounting, mechanism for tilting said base sec-
tion about said pivotal mounting, means mount-

ing said base section for oscillation about an axis 3

extending longitudinally of said boom, said ex-
tensible section being mounted non-oscillatably
about said axis relative to said base section, and
mechanism for oscﬂlatmg said base section about
said axis.

" 9. Apparatus comprising 3 base, an annular
track having a horizontal pivotal mounting on
said base, a telescoping boom having a base sec-
tion and an extensible section slidable longitu-

dinally of said: base section, said base section 3

having an annular bearing in said track so ar-
ranged that said base section of said boom is
held against longitudinal movement relative to
said. annular track, power means operatively
connected between said base and said base sec-
tion of said boom. for tilting said boom about
said -horizontal pivotal mounting, power means
operatively connected between said base section
.and said annular track for oscillating said boom
in ‘said. bearing about an axis longitudinal of
said boom, mechanism operatively connected bhe-
-tween said base-section and said extensible sec-
tion for extending and retracting said extensi-
ble_section of said boom, and an_implement at-

tached to thé free end of said extensible section
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in fixed orientation about the longitudinal axis
of said extensible section.

10. Apparatus comprising a vehicular base, a
rotatable platform on said base, an annular track
having a horizontal pivotal mounting on said
platform, a telescoping boom having a base sec-
tion and an extensible section slidable longitu-
dinally of said base. section, said base section
having an annular bearing in said track so ar-
ranged that said base section of said boom is
held against longitudinal movement relative to
said annular track, said base section on the side
of said bearing opposite said extensible section
lying wholly within the dimensions of said base,
power means operatively connected between said
base and said base section of said boom for tilt-
ing said boom about said horizontal pivotal
mounting, power means operatively connected
between said base section and said annular
track for oscillating said boom in said bearing
about an axis longitudinal of said boom, mech-
anism operatively connected between said base
section and said extensible section for extending
and retracting said extensible section of said
boom, and an implement attached to the free
end of said extensible section in fixed orienta-
tion about the longitudinal axis of said extensi-
ble section.

11, In material handling apparatus of the

‘character described, a telescopic boom compris-
-ing a base section and an extensible section mov-

able Tongitudinally relative to said base section,
a. scooping implement attached to said extensi-
ble section and having an open side toward said

3 base secfion, a closure member for said imple-

ment open side positioned on said base section
to register with and close said open side when
said extensible section and implement are re-
tracted toward said base section, and means for
extending and retracting said extensible member.

12. The combination of claim 11 including a
pivotal mounting for said closure member per-
mitting oscillation of said closure member toward
and away from said open side, and mechanism
for so oscillating said closure member.

13. The combination of claim 11 including a
pivotal mounting for said closure member per-
mitting oscillation of “said closure member to-
ward and away from said open side, and means
operable by retracting movement of said exten-
sible ‘section for oscillating said closure mem-
ber toward said implement open side,

14. In material handling apparatus of the
character described, a telescepic hoom comprising
a base section and an extensible sect'on movable
longitudinally relative to said base section, a
scooping implement attached to said extensible
section in fixed crientation relative thereto, szid
base section comprising a plurality of spaced
parallel beam members, a fixed annular track,
a bearing secured to the base section of said boom
and engaging in said track for mounting said
base section of said boom for oscillation about
its own longitudinal axis, mechanism operatively
connected between said track and said base sec-
tion for so oscillating said boom, and mechanism
operatively connected between said base section
and said extensible section for extending and
retracting said extensible section. :

15. In material handling “apparatus of the
character described, a telescopic boom compris-
ing a base section and an extensible section mov-
able longitudinally relative to said base section,
a'scooping implement attached to-said extensi-
‘ble section in fized orientation relative thereto,
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said base section comprising a plurality of spaced
parallel beam members, a bearing mounting said
base section for oscillation about its own longi-
tudinal axis, a horizontal pivotal mounting for
said bearing mechanism for oscillating said base
section in said bearing, mechanism for tilting said
bearing and base section about said horizontal
pivotal mounting, and mechanism for extend-
ing and retracting said extensible section.

16. An apparatus of the character described
having in combination a support, a platform
pivotally mounted on said support, hydraulic
means for rotating said platform acting between
said platform and said support and operative
through an angle of not less than 180 degrees of
circular movement around its pivot, a telescop-
ing boom comprising a hase section and an ex-
tensible section, means mounting said base sec-
tion on said platform for boom oscillation about
an axis longitudinal of the boom, a horizontal
pivot for said base section mounted on said plat-
form, hydraulic means for tilling said base sec~
tion about said horizontal pivot, hydraulic means
for rotating said boom base section axially, hy-
draulic means for extending said extensible
boom section, g material moving implement piv-
otally mounted on said extensible section, and
means for moving said implement about its
pivotal mounting.

RAY FERWERDA.
KOOP FERWERDA.
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