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1. 
This invention as indicated, relates to amate 

rial moving apparatts, More particularly; it re 
lates to a means of more expeditiously carrying: 
out various E. operations whereinmaterialisiele: 
wated and noved to a predetermined position or 5. 
carriad to a distant places of disposal. It is of 
particular utility for earth-working Operations or 
for handing bulk material, Such as 'sand, gravel, 
coal, snow ashes, chemicais, minerals: and othel 
similar: materials: The. apparatus is , in the 
nature... of a universali earth-working machine. 
adapted in, a. single: unit to perform; functions 
usually carried outsi by Specialized types of appa 
ratus, such as graders; bulldozers, slopers, motor 
patrols, dichers and the like. This is a continui 
ation in part of our: Patest 2:34:8,196, May 16, 
1944. 
The invention includes an apparatus.“With an 

extension boom of exceptional radius of action, 
and with preeision control, and with positive locks. 
ing features.winich is cadapted for."operating in 
places, where; other apparatus could not function. 
It also includes material gathering and lifting-op 
erations: off wide: variety and satia-relatively high 
raités of: speed alad with six-pie, effective: control 
ands; manipulation. The invention includes 8 a. 
combined boom extension and implement posi-- 
tioning mechanism of Siiraple? character; and rela, 
tively light weight which may operate wholly dific 
ferent types of implements. 

In the form illustrated the implement is era. 
bodied in aihoe-type: scoop: Which may be oper 
atédialone or as a surface: finishing unit, or may 
be moved into cooperative action'. With a cloSure, 

5, 

member whereby theiscoop will act, somewhat aft- - 5 
er the mainer of a bucket or shovel, It thus can. 
shape: the adjacent earthSurface and Scrape-sex-r 
cess material to a loading point and then rapidly. 
perform: the loading operation... 3esides... the 
scoop a double cylinder mechanism is provided to i :): 
operate theisame; such mechanismelongating the 
boonto.a. degree. suited to the work in handlandi 
at the same time permitting...an irreversible: ad 
justment of the scoop or scraper angle particular 
ly suited for:" such operation. IEli addition to 
utilizing a double-cylinder mechanism for a scoop". 
or 'scraper type: implement, Variots; other highly : 
specialized types of implements may be used in 
cluding ditching::type units; clan-shell. 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 is carried on by a combined unit having 
a differential action to permit such dual function. 

2. 

45 

55: 

2 M 
The invention, also inciudes:the method of ima 

terial moving through the: use; of hydraulically 
controlled elements operating in pairs and adapt 
ed to be moved relatively to each other: under 
Various, operative conditions of the apparatus: 

line; princial object of the present invention is 
&O. proVide: an in proved types of material moving 
agparatts adapted to fulfil a wide variety of ope 
exations:With high efficiency. 
Another:object of the invention is to provide-an 

8,223:3ttas adapted to move material to a loading: 
point and thereafter to:load Scimaterial on ve. 
hicles for transportation to other locations: 
Another object of the invention is to provide-an 

apparatts suitable for 'earth-working at various 
Operative? angles in the direction of earth move-, 
Irea, and tranSYersely thereof. . 
Another object of the invention is to provide an 

apparatusha Ying an eXtensible boon and amas 
terial.handling...inplementatitherendthereof with 
dullal Operative means Serving to elongate? the: 
boom and to: Operate:Stlch implementatianyi pre 
determined angle- and thereafter:' to retract the 
coor to any predetermined extent. 
Another object of the invention is to provideia. 

material moving apparatus.S. operated by: a... hys 
draulic Syster: of control and whereinia, Special-r 
ized irnplement is provided forming part of the: 
hydraulic System and subject to harmonious consis 

: trol With the movement of the apparatts. 
Anothere object of theirVention...is to provide:a: 

method of material moving wherein a dualisys. 
ten? of control is employed for engaging the mated. 
rial and thereafter noving it to a predetermined: 
position. 
Another object of...the invention is to providé: ae 

method of engaging certain material to be moved 
by means associated with the noviiig operation, 
and operable at any range of movement of such 
apparatus; in conjunction with such moving 
mechanism. 
Other and further objects of the invention will 

appear in the course of the following description., 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of the 
means hereinafter fully, described and particular 
ly, pointed out in the claims the annexed drawing: 
and the following description setting-forth indes 
tail certain meanssembodying the invention, such a 
disclosed-means constituting however, but sever 
eral of Various forms in Which the principle of thers 
invention may be used, 

In Saidannexed drawing: 
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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 l; 

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 scraper angle adjust 
ment shown in dottedlines; - 

Fig. 7 is a side elevation of a clamshell bucket 
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O 
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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 f, 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 circu 
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 enlarged 
platform T, 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 f, over which a sprocket chain f2 is engaged, 
The Sprocket chain f2 is preferably of a length 
adequate to carry the platform 7 through a rota 
tion around the turntable of at least a complete 
circle. 
The means for rotating the platform in the 

full hydraulic System illustrated provides a hy 
draulic cylinder unit at each end of the sprocket 
chain f2. These cylinder units 3, 4, 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 5, 6, respectively, a long 
range of motion. A double acting valve in the 
valve unit 5, 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 8 be 
tween the two cylinders, transfers air from one 
cylinder to its companion cylinder to correspond 
with the direction of movement. 

. The rotatable platform 7, at its forward por 
tion at one side is provided with an operator's 
can 2 ?, 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 
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4. 
Some distance above the floor of the platform . 
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 2 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 29 to a point 
adjacent the floor of the platform and immedi 
ately inside the walls thus provided, boom rais 
ing and lowering cylinders 3, 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 2; heretofore described. 
The rearward portion of the frame 37 is formed 

of a built-up cross-member 38 having a large 
central bearing 39 for the main rotatable boom 
body 5 which terminates in a large circular end 
plate 42, carrying centrally a stub shaft (not 
shown) engaged in the bearing 39. 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, 47. The pistons 48, 49, 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, 54, 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 5 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, 53, 54, brackets. 57 carrying grooved 
rollers 58 are provided for cooperation. With the 
extensible or telescopic inner boom section 6. 
The boom section 5 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 secured 
thereto. 
The inner boom section 6 is very similar in 

Construction to the outer boom section 5 hav. 
ing three triangularly related tubular members 
62, 63, 64, with bracing members 65 at intervals ture supporting the boom horizontally in a plane 75 of their length. At their rearward ends the 
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tubular: members. 62,635 and 64; each carryia, 
bracket. 66 carrying a "grooved roller, 6. Similar 
to: the rollers: 58 on the boom section 5. It Will 
beinoted that the tubulari members of the inner 
boom section bear against the rollers: 58 at the 
forward end of the boom section 5), and that the 
rollers 6E, on theirearward end; of the:section, if 
bear against the tubular members of their boon 
section: 5. The structure thus has very, little 
friction to overcome when the boom extension 
moves outwardly, or in the reverse direction. 
The two boom sections5 and 6:-just described 

provide all the range of action usually, required 
by the work in hand, but occasionally a: Soner 
what greater. extension is necessary. Where, other 
wise: inaccessible areas; are to be: coveredi. Such 
additional, range is provided by a manually ads: 
justable telescopic section mounted on the: for 
ward end of the inner: boom section, 6., 
This auxiliary boom section is provided With 

tubular members 72, 3,74, formed, of tubes of 
a diameter to sidingly, engage Within the tubular 
members 62,63,64: The auxiliary boon, section 
7, may be adjusted to several different...lengths 
of extension, being; held by, locking, pins: 5 era: 
gaged in aligned apertures, through; the tubular, 
members. The forward portions of such tubular 
members have bracing members 6: . 
As has been stated, various types of material 

moving implements: may be used with the appa 
ratus;... but the particular impleinent. SiOWin?; in 
Figures 1 and 6 is the preferred type inaSIEuch 
as it lends itself: to a wide; degree of Operative 
adjustments and includes: the raterial loading 
elements along with the Scraping and Shaping ad 
justments of the device. The implement as illu:S- 
trated comprises a hoe-type Scoop member. Sl 
connected. With theiforward end of the inner hoOIn 
member:6; by means of rivets 82 engaged through 
depending airns: 83 secured to the respective sideS: ; 
of the Scoop, by means of trunnions, 84. Operat 
ing arms: 85 are pivoted above: the arms: 83, and 
such ... operating arms have föWard extensioF. 
members: 86 connected by near Sof links '8's With 
pivots 88;on the closed:end of the hoe-type SCOOp. 
A link. 89 pivotally connected with a sleeve: 9. 
adapted to be secured to the piston: rod of the 
control cylinder will be presently described. 
The hoe-type. bucket; nay, thus be turned to any 
desired angle: of , contact With the Surface. Op- : 
erated on, and is adapted to..be drawn; against 
a load of material; thus:... filing the SCOOp3 and 
thereafter, will be closed: upon reaching a posi 
tion of contact with a closure 92 nourited. On the 
non-sliding, telescopic section, 5 of the boon. 
The closure: 92 comprises: a suitably shaped plate: 
or gate and conforming to: the general: Configu 
ration of the scoop when in closed position. The 
closure is carried on arms 33, at each Side of the 
frame 5; such arms: having central pivots: 94. 
Said arms: are provided With croSSgins: 35. 
adapted to be engaged by closure operating a Frns: 
96; supported on pivot pins, 9 adjacent the end 
of the inner boom section. Said closure operating. 
arms, have short extensions 96 engaging against 
stop, lugs. 99 mounted, on adjacent bracing ele-- 

The ciosure is: normally held in, ogen. 
position by means of a spring 5' engaged. With: 
an apertured lug 62 centrally of the closure. 

ments, 

member, with the opposite end of the:Spring els 
gaged with an apertured lug: 03 mounted on the 
under side of the frame. Section-5. 
The hoe-type Scoop structure...just describedkiss 

shown in closed position-in Figure.1 and in Open 
position in Figure 6. In the last-mentioned posi 
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tion, the scoopi body may be turned to a number 
of, angular: positions, one of which is indicated. 
in Figure 6, in Which: position...it may acti, as a 
Scraperblade, Ehis... angular adjustment of the 
blade is preferably, brought about by meanSofa, 
dual cylinder: operating unit. positioned. Within 
the skeletonized boom structure. . 

AS: is shown in Eigures 1 and 5 the boom extern 
Sion and blade or implement control cylinders are: 
an operative unit. i. 5; comprising the main cylia 
inder 6:and the positioning cylinder. Which 
provide: equal areas d and d. Within the respecte 
tive:CylinderSScausing pistons. 8 and 69 to move 
in: unison, when the boom is to be elongated 
When the:blade.8i or other implement is, to be 
turned to...a...different...angle to the line of Operate 
tion, the differential action of the valves...is made 
use of and the desired angular adjustinent brought 
about... When So... adjusted the angular. relation, 
Set, up is maintained dEe:to certains of the valve 
passageWays being closed. and a: fluidiock thius, 
established. 
The fluid pressure is provided by a closed hyia. 

draulic system: wherein...two oil pumps-are-driven 
by a gas engine. Which nay, beinhouinted on the 
platfornia as: shown in dotted lines in Figure 1. 
The Operation of the various elements embodied 

it the apparatus. Wilbest be understood by refera. 

30 

70 

is 

eace to. Eigure. 5. Which, shows diagrantinatically 
the Corpete hydraulic systein with the actuating 
cylindel'S and listOnS, and their associated mecha 
anism. In the closed hydratic System just rea 
ferred to tWO, oil pt.inps; if, 2 are a provided 
with an intermediate pulley; drive; 3, which, as 
indicated in Figure it is consected by means' of 
Suitable belts With a gas engine, he: mecha 
list for operating the bicoil extension and blade 
Or Scoop position: Will next...be described: 

Oile pimp. Inenbei of the dial pump f : 3 draws 
oil from the reservoir. 6: through the pipe, if I 
and Supplies it: to the valve 85through the pipe 

3. The companion pump, raenker."of the dial 
pump 2, Supplies, oil fion, the reservoir's 6 
through the pipe 2.É. to the waive 22 through 
the pipe, 23. The valve 22 is a single acting 
valve. ... that diverts, the flow. fron: ; the . pump to 
either: the Vaive -3 or to the manifold tank 24 
When oil is diverted through the valve. 22 into: 

the valve fit Will double the victine and thiereby: 
dotable the Speed of the boom introvement. Wher 
the plunger 25 of the valve 8 is in neutral po 
Sition...the ports; 26. and 28.are blocked off and 
the oil passes freely: through thie, valve, 83 and 
through the pipe 3 to the manifold 24; Wiea, 
the plunger 3 is in neutral position the ports: 
2i and 23; are also blocked off. When the 

piLE:nger: 25 for operating the boom ; extension is 
pulled out the oil flows from the valve port; 28: 
to the cylinder port. 22. As the booi is extended; 
the oil fovis. from the cylinder port 33 to the 
cylinder: port. 363 of the cylinder. E. At Such 
time the oil cannot flow to the valve port 27 be 
cause this port is blocked off by the plunger. 3: 
When the handle is...iii. neutral position. The oil. 

5 foWS from the cylinder port 35 into the valve 
port. 28, and, throughi to the anifold tank. 24: 
When the plunger 23:is pushed in the -oil flow is: 
reversed. The oil leaves the valve port, 26 and 
flows: into: the cylinder, port 35 and oty, of the 
cylinder port. 34; into the cylinder port 33, out 
of the cylinder: port. 32 into the valve port: 28; 
and back into the manifold tank. 24. 
The: displacement of the cylinder: O is: less: 

than the displacement of: the cylinder 36 to: 
compensate for: the ; differential: caused by the 

  



7 
pistori rod displacement. This allows the piston 
rod of the cylinder of to extend at the same rate 
as the piston rod in the cylinder 06. 
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 continuously 
adjusted as to the contact angle to spill or roll 
the Snow into the proper line of discharge while 
the Work is in progress. 

... When the blade or scoop operating plunger 3 
is pushed in, oil flows from the valve port 27 
to the cylinder ports 34 and 33. But oil Will not 2 
flow through the cylinder 06 because the piston 
is locked due to the valve port i28 being blocked. 
AS oil enters the cylinder port 34, oil leaves the 
cylinder port 35 and the piston operates the 
lever or operating arm 85 on the blade or scoop 
adjusting it to the required angle. Oil enters the 
Waive at the port 29 since the port 26 is blocked 
off. When the plunger 3 is pulled out oil flows 
Out of the valve port 29 into the cylinder port 
35 retracting the piston. Oil leaves the cylinder 

port. 34 and enters the valve port 2 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 to the valve 3. When the valve plung 
er 38 is in its neutral position oil by-passes 
through the valve into the manifold tank 24. 
When the valve plunger 38 is pulled out in boom 
raising position, oil flows out of the valve port 
4 and into the cylinder ports 42, 43 raising 
the boom. Oil leaves the cylinder ports 44 and 
45 and returns to the valve port 46. 
valve plunger 38 is pushed in to lower the boom, 
oil leaves the valve port f48 and enters the cyl 
inder ports f44 and 45. Return oil passes 
through the cylinder ports 43 and 42 into the 
valve port f4 f and thence into the manifold tank 
24. 
The axially rotating, the tilting operation and 

the turntable rotation or sluing operation are each 
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 5 
is Supplied from one of the pumps if f of the dual 
pump assembly. When the valve plunger 52 is 
pushed in, oil flows from the valve port 53 into 
the port S4 of the cylinder 3. Since the cylin 
der 3 is fastened to the rotatable platform 7 and 
the Sprocket wheel if is stationary the move 
ment of the chain will turn the cylinders and 
platform pivoted on the turntable 5 in a clock 
Wise direction. This movement will extend the 
companion plunger or piston rods f6 in cylinder 
4 and the oil will flow from the cylinder port 
56 into the valve port 55 and thence to the 
manifold tank f 24. 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 56 and causes a counter-clockwise 
rotation of the rotatable platform 7. Oil flows 
from the cylinder port 54 into the valve port 53 

When the 
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and into the mariifold tank (24. When the valve 
plunger 57 is pulled out, oil flows from the valve 
port f 58 into the cylinder port 59 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. 60 
into the valve port 6 and thence to the mani 
fold tank 24. 

... When the valve plunger 57 is pushed in its 
operation is reversed. Oil flows from the valve 
port 6 into the cylinder port. 60 which will 
cause oil to flow from the cylinder port S9 into 
the valve port 58 and thence to the manifold 
tank 24. 

All oil from the manifold tank 24 flows into 
the reservoir Supply tank 6 which in turn feeds 
the two dual pumps , 2, as heretofore de 
Scribed. 

It is to be understood that the main oil supply 
tank 6 and the manifold tank 24 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 Walve housing 00, mounted within the 
cab, and connected beneath the foor by Suitable 
pipe 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 
OWS: - 

Walve 22 controls by means of the plunger 
65 the flow through the pipe 23 shown in Fig 
ure 5 to divert the oil into valve 8 controlling 
the boom extension and blade, angle, position, or 
to by-pass such oil to the manifold 24. 
The valve 8 just referred to controls by 

means of the plungers 25 and 3, the extension 
of the boom with the pistons 08 and 09 (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. r 

The valve 37, by means of the plunger (38, 
controls the vertical angle of the boom and holds 

(O 
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it locked in adjusted position, as above described. 
The valve structure 5 provides two double 

acting valves, each connecting with a separate 
hydraulic operating unit. The valve plunger 52 
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 8 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. 

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, T , 72, having 
reinforced marginal edges 73. The member 7 : 
is provided with a pivot 74, centrally of an exten 
Sion arm T5, mounted on the upper edge of said 
member. The extension arm is provided with a 
pivot 76 at its upper end, connected by a link, 
f77, with the sleeve, 9t, secured to the piston rod 
of the control cylinder, f O7. The pivot 74 is 
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Supported: on a bracket, 79, connected with the 
auxiliary Section of the boom. The shell mem 
iber 2 carries an extension arm, 8, having a 
;pivots 82.at its extreme upper, end, engaged with 
Ea: bracket, '83, removably mounted on-the-aux 
-iliary-frame. A cross link, 84, is connected with 
- an intermediate portion of the arm, 8, by means 
1 of a pivot spin, f85, and at its opposite end is 
'engaged on the pivot pin 76, heretofore de 
Scribed. It is believed the operation of the device 
*Will be obvious from the description of its con 
struction, and the showing-in dotted-lines in Fig 
lure 7, wherein the retraction of the operating 
piston:9 serves the purpose of Swinging the shells 
:Widely-apart. 

The structure shown in Figure 8 is intended 
ifor, use in deep-ditching operations, and the like. 
:It is somewhat in the nature of a post-hole dig 
iger in its structural features, but the jaws of the 
implement 91, -92. are appropriately in shape 
for the work in hand. The jaws, are: supported on 
a tubular member, 93 of extended length, the 
lower-end of which is cut-away to provide a nar 
grow terminal portion, 94, provided with a pivot 
pin, 95. Toggle. links 496, 8 are provided at 
the upper-ends of the arms supporting the jaws 
above the pivot, i95, and the toggle links are 
connected to a pivot pin f38 on the end of an op 
erating rod, 99, extending through a central 
aperture 2) at the upper end of the tubular 
member,193. An upstanding lug, :282, is provided 
on the forward edge of the upper portion of the 
tubular member, 93, and a bell-crank lever is 
pivotally mounted on a pivot pin, 234, on said 
lug. One end of the bill-crank lever is provided 
With a slot which engages over a pivot pin, 285, 
in the upper end of the operating bar, 99. The 
opposite end of the bell-cranklever carries a pin, 
266, engaged in a slot, 207, in an extension plate, 
208, Secured by suitable fastening devices to the 
end of the operating piston, 9?. Various means 
of fastening the tubular member to the auxiliary 
Section of the boom may be used, but an adjust 
able device is desirable in order to have the ditch 
'ing Operation take place on approximately a ver 
tical line, with the operating apparatus at var 
ious angles to the work at hand. A plate, .299, 
is provided secured to the forward end of the 
auxiliary Section of the boom, having a curved 
front edge, provided with notches permitting vari 
ouis angles of adjustment. The tubular member is 
pivotally secured centrally of the plate by means 
of a heavy, pin, 2: , and a latch membir, 2.2, en 
gaging in the notches serves to hold the tubular 
nenber at various. angles of adjustment. 
Cther nodes of applying the principle of our 

invention may be employed instead of those ex 
plained, change being made as regards the means 
herein disclosed, provided the means stated by 
any of the following claims, or the equivalent of 
Such stated means be employed. 

Wetherefore particularly point out and dis 
tinctly claim as our invention: 

1. An apparatus of the character described having-in-combination a vertical-support, a plat 
form rotatable on said support, standards on 
said platform, a telescopic boom pivotally sup 
sported on said standards, hydraulically operated 
imeans for moving said boom on its pivot, hydrau 
lic means for operating the telescopic elements 
of Said boom, a scoop member on said boom end 
and a closure member for said scoop movably 
supported inwardly thereof on the guide portion 

f boom, and means automatically bringing 
asurginienber closing action through 

20 
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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 axiallyro 
statable main boom Section supported on said 
frame, means acting between said frame, and said is 
b0On Section for axially rotating the same, at 
least one extension boom Section slidably mounted 
Within Said inain: boom Section, a material mov 
ing implement carried at the free end of an exten 
Sion...boon. Stiction, and means acting between said 
main boom Section and an extension boom see 
ition for projecting and retracting the same, and 
-associated means for: changing the angle of said 
.implement With reference to its supporting boom 
vextension Section. 

3. Apparatus comprising, a vehicular base, a 
b0On on the base mounted for sluing and come 
prising a free end, the boom comprising sa, 
snain member attached to the base and ex 
tending ...outwardly therefrom, a working mem 

O 

5 

25 ber movable longitudinally of the main member 
to extendandi retract the free end of the boom 
and operable to perform a Working strokeby, re 
tracting the free end of the boom, a scooping-in 
plement attached to the working member at the 

30 free end and operated by the working member 
sperforming a working stroke, a closure member 
sfor the scooping implement attached to the main 
-ms-mber: at its free-end and being positionable to 
automatically close the implement when the 

35 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 of the main-member to extend and 
retract the free end of the boom, a scooping im 

i; plement attached to the working member at the 
free end, a closure member for the scooping im 
plement movably, attached to the main member 
at its outward end and being positionable to 
automatically close the implement when the 

50 Working member of the boom is retracted, means 
Operable by the retracting movement of the work 
ing member to actuate the closure. member into 
position to close the implement, and a power sys 
ten operable to slue the boom and to actuate the 

55 working member. 
5. Apparatus comprising, a vehicular base, a. 

boom on the base mounted for sluing and com 
prising a free end, the boom comprising a main 
member attached to the base and extending out 

to wardly therefrom, a working member movable 
"longitudinally of the main member to extend and 
retract the free end of the boom, a scooping in 
plement attached to the working member at 
the free end, a closuremember for the scooping 
implement movably attached to the main mem 
ber at its free end and being positionable to 
"automatically close the implement "when the 
working member of the boom is retracted, means 
operable by the retracting movement of the 

to working member to actuate the closure member 
'to push material into the scooping implement 
and to close the implement, and a power system 
operable to slue the boom and to actuate the 
working member. m 

. Apparatus comprising a base, a booth 

(s 
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mounted on said base for sluing, mechanism for 
sluing said boom, said boom having a base Sec 
tion and an extensible section telescopically 
mounted on said base Section, mechanism to ex 
tend and retract said extensible section, an in 
plement attached to the free end of Said exten 
sible section and having a working edge, Said 
base section having a 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 
extending longitudinally of Said boom, and mech 
anism for oscillating said one boom section. 

7. Apparatus comprising a base, a boom 
mounted on said base for sluing, mechanism for 
sluing said boom, said boom having a base sec 
tion 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 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 
'mechanism for oscillating 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 
stion 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 
extending longitudinally of said boom, Said ex 
tensible section being mounted non-oscillatably 
about Said axis relative to said base Section, and 
mechanism for oscillating said base section about 
Said axis. 

9. Apparatus comprising a 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 
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 be 
tween said base section and said extensible sec 
tion for extending and retracting said extensi 
ble section of said boom, and an implement at 

t 

s 

3 () 

45 

35 

si 

12 
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 longitudinally relative to said base section, 
a scooping implement attached to said extensi 
ble section and having an open side toward said 

5 base section, 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 telescopic boom comprising 
a base section and an extensible section movable 
longitudinally relative to said base section, a 
scooping implement attached to said extensible 
Section in fixed orientation relative thereto, said 
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 

tached to the free end of said extensible section is ble section in fixed 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 base 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 tilting 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, a 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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