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UNITED STATES PATENT OFFICE.

CHARLES A, FRAYER, OF TOLEDO,

OHIO, ASSIGNOR T0-THE VULCAN STEAM SHOVEL.

COMPANY, OF TOLEDO, OHIO, A CORPORATION OF OHIO.

 MATERTAL-HANDLING APPARRECR;

1,000,166. o
' Application filed

To all whom it may concern: . ]
“Be it known that I, CragrLes A. FRAYER,

o citizen of the United States,

Toledo, Lucas county, Ohio, have invented

new and useful Material-Handling Appara-

“tus, of which the following is a specification.-

This invention relates to features of oper-
ation and control in material handling ap-

This invention has utility- when adapted
to bucket handlin
many features o%.
embodied in éxcavators. = . ° RS

Refering to the drawings: Figure 1 is a
fragmentary view in side elevation of an
excéavator of the power shovel type in-which
have been incorporated .features of the in-
or dig-
%"mg toward the machine; Fig. 2 is an en-
arged detail view, with parts broken away,
of the forwardly overhanging frame- or
boom, showing certain of the features of
mounting and control; Fig. 3 is ‘a trans-
verse sectional view of the directing member
or bucket stick, showing the auxiliary guide
Tig: 4 is a transverse sec-
directing member, show-

tional view of the

ing the fixed mounting of the cutter or plow:| .
thereon ; Fig. 5.1s a section of the cutter.on |

the line V—V, Fig. 4, looking in the djrec-
tion of the arrow. Fig: 6 is a front view of

" the diagonal block mounting the directing

meniber in thé
of said block.

boom ; and Fig. Tis a section
. Mounted on the vehicle or car deck 1. 1s

* the: turn ‘table’ or . platform 2 carrying. the

forwardly. overhanging frame or ‘boom, 3,

" from the outer free end of which extend the

40

giiys 4 to'the A-frame 5 mounted on the deck
1 adjacent the platform 2. '
Mounted.-centially:

. actuated by a:prime mover, in this instance

45

. “and ‘disposed diggonally as:

.50

" bolts in Iig. 2, del‘emuit\e,t‘h(_a',‘extbnt.o_f the’
“plock. 9 hetween the parallel: I-beam portions
. ..of the directing.member,

B

.carrying pintons:Z:to. coact

showii as engines on the. boom, is the shaft 6
pi with the direct-
‘ing member 8, whiel is provided with racks
to be held in mesh with'the pinions by the

ivoted block :9-Jopsely moynied on -shaft 6
to the general
the curved .or crooked

line -of direction of the c '
The bosses about the

directing member, 8.

notwithstanding
have a. greater extent on

theplate portions

soid" members. This arrangement of the

1l

Speciﬂcatidn of Letters Patent.

R -tion to be primarily
residing. at-

‘| through - gear

machinery, and possesses-
exceptional value when

. member- 8, while when

Patented Aug. 8, 1911,

January 20, 1910, Serial No, 538,045,

‘block 9, which Holds the member 8 in posi-
-ciprocated, permits clearance between the
parallel portions of the member 8 for the
“controfling connection 10, passing about
guide 11 mear -the outer end of the boom,
.and about sprocket wheel 12 near the base
of the boom 3. 'This sprocket wheel 12,

‘13 is controlled by prime
mover ‘14, so that the auxiliary guide 15 on
_the directing member 8, to which the connec-
.tions-10 lead from: guide 11 and wheel 12,

‘{ may be held, permitted to move freely, or

actuated. . Actuation of uide 15 will sexrve
.t0. oscillate or raise and
held, it limits the
travel of the directing member to reciproca-
‘fion in its general line of direction, shown
Aag the arc;of a circle. T
The guide 15, while havin bail connec-
tions. to the lines 10 pivote centrally to
.avoid binding, is additionally anti-friction-
-ally mounted
ribbed rollers 16 to effectively avoid lateral
-shifting, which action is supplemented by
‘the tollers .17, one of which is shown in
.section in Fig. 3. : '
.. Extending from
int and between

the guide 15-at a central
the longitudinally extend-

of ,the’ i)odm 3" to be

ng elements of the:
the. bail 18 connecting to- the hoisting, line
19, which extends over the guide 20 (Fig. 4),
from which guide 20 is pivoted. the link 21
carrying the movable guide 22. The line 19
‘extends over this guide 22, about the guide
23 near the outer end -of the boom 3, thence
over guide 24 and throughthe platform 2
to the source of power. :

~ “Clonnected to_the movable or free end of
the link 21 is the flexible connection 25 ex-

uided as well as ye-,

ower the directing.

directing member 8, is -

60

a5

Kl

bn the member 8, by centrally .

80

90

96

tending to the after portion of bucket 26, the "

forward end of which has pivotal connection
97 with, the: directing member or dipper
‘handle 8, - : e

The outwardly swingﬂ_b]e‘pivoted back 28

of the digging or working. member 26 has

its tripping latch 29 eiigaged by line 30 ex-
tending. past-the guides 31, 32.

prise relatively reciprocable means, the lat-

ter of which, guide 32, is carried by plunger -

.83 reciprocable in cylinder 34, shown in Fig.

* Thesde com- -

100

105

9 as conpected to.three-way valve 35 con-

trolled by mannally o
for power tripping o

erable ynn,ﬂectinns 36

end of the line ‘being connected to the di-

“the bucket, the other:

1_10:» E




o o

recting member 8 at end 37 remote from the-
#ickef 26. . The lever 38 of the valve 33, is
normally so held by spring 39 that the mo-
tive fluid from the cy}inder 34 is exhausted
through .exhaust pipe 40. Actuation of the
connection 86 against the resistance of

© . gpring 39, closes exhaust 40 and allows mo-

10

20

25

30

35

40

50

tive {Tuid to enter cylinder 34, force plunger
33 upward and thus laterally enga%e by
means 32, the line 30, normally free

tending from the bucket 26 to attachment.
37.  This travel of guide 32, carrying the
line 30 between the guides 31, not only in-
terferes with the free running of the line
30, but o tilkes up the line as to trip the
latch to the bucket back and to bring about
dumping of the bucket. The positioning of
this tripping device is such that the least
possible resistance will be given line 30 dur-
ing the reciprocations, of the member 8.
The intermediate position between the high

and low directions of the bucket 26 -from

the after terminus 37 of the member 8 is
shown by the dotted line #1. ¥t is to be
noted wlhen the line 30 assumes this direction
it runs practically free between the guides

31, 32.

he shovel 26- may work effectively in
certain kinds. of material: “It:is especially
designed to cut away, according .to condi-

tions, layers of material, two, three, or move

iriches in thickness, and to add-to its effec-
tiveness in this duty undeér:-severe condi-
tions, the, material may be prepared for
ready gathering in to fill the - shovel or
bucket 26, by the cutter 42, shown as a
working or digging member rigidly mount-
ed on the. member 8.- Centrally of the cut-
ter is the rib or plow 43 (Iig. 4).

In operation, an excavator wvehicle or

mounting frame of a usual type, by slight-
-alteration may be equipped with the fea-
.tures herein to. permit of back action han-

dling; that is, have the machinery travel over
the Titie where the material is to be taken

out, as a sewer or trench. The directing- |

meniber 8 may be quite extended as to length,
thereby permitting of excavating to a depth
considerably below the -machinery. Thus
drawn into position for filling of the bucket
96, the extension of the member 8 past the
pivot mounting 27 effectively braces the

bucket, which is firmly held in position by

. the connection 25, drawn taut-by the hoist-

55

60

ing' line 19, which simultaneously hauls
guide 15 toward link 21 to tighten conuec-
fions 10, thereby firmly holding the guide
15 at & maximmn spacing from the guide
block 9. This results in o rigid holding of

{he member 8 at two points and -effectively

determines its direction of reciprocation as
the hoisting line 19 actuates the bucket
toward the platform 2. During this dig-
ging or filling operation, the wheel 12 may

5 be held, or the prime mover 14 may even

y ex-.

1,000,166

force gradually the working members into
the material. With the bucket filled, free-
ing of wheel 12, will permit swinging of
the member 8 about shaft 6, through opcra-

tion of the hoisting line 19. This swinging

may be effected by prime mover 14.. This
swinging of the member 8 is upward, and
notwithstanding the long back or rearward
extension of member 8, owing to its crooked
line or direction, it: in ‘mo wise interferes
with the A-frame, and due to its curvature:
permits of considerable increase in height of
dumping over a straight member. ‘With the

hoist line freed, after swinging of the mem- -

ber 8 upward, shaft 6 may be actuated to
thrust . the : bucket ~upward- still farther
while guide. 15:is held or actuated higher.
Upon slacking.of the hoisting line 19, link

| 21 is pulled toward the dipper- by the con-

nection. 25 ‘as:the hegvily loaded dipper
swings irto.a dOWQng?@f;r hanging posi-
tion ghout its pivot moutiting 27, as shown
in dotted:lihe position Fig.l. In this posi-
tion, the dipper back isidt the bottom -per-
mitting free discharge: as the latch is
tripped. The cutter 42 may be so disposed
as to,

turn table 2 permits 6f swinging the over-
hanging frame or boom'3 to such point as

degited for the dumping..

To repeat the filling operation, the boom
is swung oves the trench, wheel 12 is freed
or actuated to cause guide 15 to lower, with-
the member 8 prope¥ly extended. “As the
hoisting line 19 is drawn taut, the bucket 26°
swings up
position 1ts back' 98 readily.latches,

; 28 : and all
1s in readiness for proceeding. '

70
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imit the swing ‘of the bucket. The -

96

1090

against the member 8, in -which

With the connections to the bucket as .. -

herein shown, watlitn the bucket-width, there
is no necessary roughening of side walls to
treniches and where straight smooth walls
are: desired, no subsequent trimming: is re-
quired. This ineans quite a considerable
saving in many instances in practice.
What is claimed and it is.desired to secure
by Letters Patent is: o
"1, 'A material handling apparatus com-
pising a friame, a digging member, a direct-
ing~member for the digging member, said
directing member reciprocably mounted on

_the frame, an auxiliary guide for the direct-
_ing meniber spaced: laterally from and mov:

able‘pow\rm‘d and from the frame, a pair of
flexiBle lines divergingly extending from
the auxiliary guide to different points on
the frame to position said guide, and ac-
tuating. means extending from the digging
meniber to the frame. :

9. A material handling apparatus com-
prising a frame, a bucket, a directing menr-
ber for the bhucket, said directing member
movably niounted in the frame, an auxiliary
guide for the directing member spaced later-
ally from and movable toward and from the

105

11¢

11k

12¢

125

13(C



om

10

15

20

25

- 30

35

frame, a pair of lines divergingly éxtending
from the auxiliary guide to the frame, con-
trolling means for oppositely operating said
lines, and actusting means extending from
the digging member to the frame.

3. A ‘material handling: apparatus com-
prising a frame, a digging member, a di-
recting member for the: iri;ipg member,
said directing member movably mounted in
the frame, an auxiliary guide for the direct-
in%‘member spaced laterally froih and moy-
able toward and from the frame, a pair of
lines divergingly extending from the auxil-
iary guide to the frame, guide actuating

means for oppositely operating said lines,.

and actuating means for the digging mem-
ber extending from the frame.

4. A material handling apparatus com-
prising a frame, a_working member, a di-
recting member for the working. member,
said frame having a primary guidé for the
directing member, an auxiliary guide for
the directing member spaced laterally from
and movable toward and from the frame,
one of said guides having means to recipro-
cate the directing member, and the other
having adjustable means divergingly ex-
tending therefrom to direct such' reciproca-
tion, and actuating neans “extending from
the working member to the frame to effect
‘movement of the working member rela-
tively to the frame. » B

5.-A material handling apparatus com-
prising a frame, a bucket, a directizig mem-
ber to which the bucket is positively con-

~nected against relative travel, said directing

40

" directing member

.45

60

55
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member mounted on. the frame; a- cutter
mounted on' the directing member and
.apaced” from .the . bucket, and actuating
means diverging from the directing means
in its extensions from the bucket, snid means
effective to operate the bucket, cutter, and
in normal bucket filling
operation. : . '

6. ‘A material -handling apparatus com-
pricing .a frame, .a directing: member
mounted on the frame, a bicket engaged by

the directing member, a. rigidly mounted

cutter spaced from the bucket, and -actuat-

ing means diverging from ‘the directing.
eans in its exteénsions from the bucket, said-

means effective to operate the bucket, cutter,
and directing member i normal bucket fill-
iu’g~ operation, o :

7. The combinntion with a boom, of a di-
recting member' longitudinally reciprocable
therein, a bucket having ‘a receiving end,

and-a cutter rigidly ‘mounted on the:direct- -
_ing member forward of the bugket receiv-
cutter having a.medial plow.

ing end, said
gection, C
< 8. A material

‘prising ‘e - frame,

© 1,000,166

‘tending 1
“mhately paralle

handling ' apparatus: com-. lel blo T
), ) 15. A-materigl handling apparatus com.

a - directing member:|
mounted thereon, 8 werking member, pivot-.
#lly carried by’ the' directing member, ac-

e

‘tuating means for the directing member, a

link carried by the directing member. and
with which said -means coacts, and a flexible
connection from said link to the working
member to oscillate the working member.

9. A material handling apparatus com-
prising a boom, a reciprocable directing
member mounted theréon, a bucket, a piv-
otal mounting connecting the forward end
of the bucket to the directing member at .a
point spaced from the forward end of the
member,.and a hoist line coacting with the
bucket slackable to permit swinging of the

70

75

rear” end of the bucket downward away |

from filling position against. the forward

-end of the directing member to material re-

taining position.

80

10. A material hondling apparatus com-

prising a frame, a directing member

mounted thereon, a working member carried .
by the directing memberi)an auxilidry guide

for the directing member, and ' actuating
means for hoisting -the directing member,
said means extending from the frame to
the guide by way of the directing member.

1. A materia{ handling apparatus com-
prising a frame, a -directing member
mounted thereon, a guide-for the directing
member, actuating means  extending from
the guide to the directing member :and
thence to the frame, and additional guide
control means extending directly. from the
guide to the frame, : o

12. A material handlihg apparatus coni-
prising an overhanging frame, a directing
member niounted thereon, a guide for the
directing member movably spaced relatively
to the frame, .controlling means from the

guide to the directing member, and over the -_-

frame to guide the directing member, and.
additional controlling means extending to
the guide for determining the position of
the guide as to the frame. =

~ 18, A material handling apparatus com-
prising an overhanging frame, a pivotally
mounted workihg member, a longitudinally
réciprocable "directing - member pivatally sus-

tained by the. overhanging frame and car-~

rying the working member, said divecting
member extending past the pivotal ‘mount-
ing of the working member to provide a.

BS

90

8] ]

100

105

110

115 .

brace toward and. from which. the working.
member is free to swing in operation, and -

‘| working member actuating means extending 120

“:"14. A material handling apparatus com- =’

from the frame to the working member,

prising a frame, & directing member, a block -

diagonally " disposed ds.to the member for
mpunting the member in :the frame, and.

‘operating ‘connections - for, the member ex-

fo the'block., = -

prising s frame, a-‘curved directing memb;

8 block disposed at.an angle to the curvature:

126

bhrou;{h the member and “’PPPOX.i-_ -

186,




10

o -

of the member for mounting the member in
the frame, and flexible operating means for
the member extending through the member
a'/l} .approximately parallel to. the block.

. '16. A material handling apparatus com-

"prising a frame, a_directing member, a block

pivotally mounted in the frame and diago-
nally disposed as to the directing member,
and operating connections for the member
extending through the member and approxi-
mately parallel {0 the block.
17. A material handling apparatus com-
rising a curved directing member, s frame

3y which said member is longitudinally re-
15

ciprocably mounted, a guide in said frame
through ‘which the curved portion of the

- meinber is reciprocable, and a digging mem-

20

26

.30

‘ber connected against travel along the di-

recting member.
-18." A material handling apparatus com-
rising a frame, a crooked directing member
ongitudinally reciprocably mounted in the
frame, a guide in said frame through which
the crooked portion of the member is re-
ciprocable, and a working member connected

-against trayel along the directing member,

said working member pivotally carried by
the directing member. - . »
_19. The combination with a boony, an A-

frame for supporting the boom, a crooked-
directing member, a mounting for the direct-

" ing member in the boom through which the

85

40.

45

50

crooked portion of thé directing membher
may reciprocate, and a wopking member car-
ried by the directing meinber.

~ 20. The combination with a boom, a
curved difectiig member, and a mounting

for the directing member in the boom

throngh which the curved portion of the
directing member may reciprocate, of a mov-
able guide for the directing member, said
guide spaced from the béom

21.. The combination wi

a bmck-action laigging member connected
against travel along the directing member

-in normal digging operation, and operating

means to the boom extending from the dig-

ging member in a direction diverging from

- the directing member.. :

55

_rectin %

‘ber, and a trip

92. The cembination with. a frame, a di-
member réciprocably mounted there-
ucket carried by the directing mem-
device for dumping the
bucket, said device comprising a flexible con-
nection normally freely extending from the
buckets t6-74 . refote . pount onith

on, a

5

) th a frame, pro-.
vided with' an overhanging boom, of &
curved dirécting -member mounted therein,

he directing |

1,000,166

member, and means mounted on the frame
intermediate the length of the flexible con-
nection, said means embodying a pair- of
spaced . guides disposed in a line approxi-

-mating an intermediate position of the di-

recting member, and a third guide recipro-

‘cable between the pair.of guides to actuate

the connection laterally of its normal direc-
tion to effect tripping of the bucket.

3. The combination with a frame pro-
vided with a boom, of a curved directing
membeg, a mounting for the member in the

60

65

70

beom and through which the curved portion -

of the member is reciprocable, a cuatting
member rigidly conuccted to the dirvecting
member, a guide for the directing member,
flexible connections from said guide. and a
prime mover operable to control said guide
through tlic connections and thereby deter-
mine the direction of reciprocation of {he
directing member.

24. A material handling apparatus com-
prising a boom, a crooked directing member,
a mounting for the member in the boom and
through which the crooked portion of the
member is reciprocable, and a colting mem-
ber rigidly connected to the directing memni-
ber.

95, The ¢ombination with a boom. and a
boom supporting platformn on which the
boom is directly wiounted. of a directing
member reciprocably mounted in the boom,
a hoist line guide in the boom more remote
from the platform than the dirvecting mem-
ber. a digging member carried by the di-
recting member, and a hoist line coacting
with the guide, said line effective to actuate

the digeing member toward the platform in.

normal digging.

26. The combination with a bbom, and a
boom supporting. platform on which the
boom is directly mounted. of a directing
member reciprocably mounted in the boom,
a hoist Tine gunide in the Boow more remote
from the platform than the divecling men-

ber, a working mewber carried by the divect-.
_ing mémber, and a hoist line coacting with

the guide, said line provided with connec-
tions coacting ‘with the directing member to

platforin in normal digging.
In testunony whereot I allix my signature
in the preseuce “of two wilnesses.
‘ CHARILES A, FRAYER.
Witnesses: A
« Geo. E. Kirx,
(rapys J AMESON.
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acthate the working member toward the
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