M'archvz‘B, 1954 A. J. WERNER ET AL ‘ 2,672.994

HYDRAULIC IMPLEMENT CONTROL UNIT
Filed March 19, 1950

4 Shee ts-Sheet 1

Inventorg
ADOLFPH A WAGNER

PENOKYD . WLEENEEL
By

Qtforneys




March 23, 1954 A. J. WERNER ET AL 2,672,994
HYDRAULIC IMPLEMENT CONTROL, UNIT

Filed March 10, 1950

4 Sheets-Sheet 2

. 3
ADOLPY 4 mwasyes "
o PENUD U peenees

lakecds, locds sk,

Qttorney



March 23, 1954 A. J. WERNER ET AL 2,672,994
HYDRAULIC IMPLEMENT CONTROL _UNIT

Filed March 10, 1950 4 Sheets-Sheet 3

“ .\——-—)\

L ] _Z)

10 . 127 \p g %
2.
T /09
107y & /

#% /4, /Ziz s
/A\%%\:B% i

A ]

127 12/ ‘ 1/ 122
12/
779 w7 Wﬂéﬂ}?emou
"7 ; AO0L P / .
8
P i "2 BENOLD /. WEENER

Cttorneys



March 23, 1954

A. J. WERNER ET AL 2,672,994

HYDRAULIC IMPLEMENT CONTROL UNIT
Filed March 10, 1950

4 Sheets-Sheet 4

- X _
ADOLPH 4. WaGyes ™"
BENOLD o, Weewee

']

;M,M«m

Gttorneys



Patented Mar. 23, 1954

UNITED STATES PATENT

2,672,994

OFFICE

2,672,994
HYDRAULIO- IMPLEMENT -CONTROL UNIT

Arnold J. Werner, ElIm_ Grave,

Wagner, Milwaukee,
Iron Warks,
Wisconsin

and; Adolph A,

Wis,, assignors to Wagner.

Milwaukee, Wis., a corporation of

Application March 10, 1950, Serial No. 148,961
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This. invention relates to dipper stick attach-
ments for tractors and mmore. parficularly to a
dipper stick attachment having hydraulic front
end pawer lift. apparatys,

An.object. of the inventien is to, Drovide a dip-
ber stick attachment. haying an independently
eperable hydraulie front end Power means for
the -‘Pawered manipulation of an implement pjy-
otally attached to the dipper stick.. In this.con-
nection, it is a particular. objeet of the invention
to provide novel mounting structure for.the piv-
atal mounting of the hydraulic. power means at
the lift end of the dipper stick. . A further par-
ticular ohbject is to provide. a. hydraulic power
means.and novel mounting. structure in a.com-
pletely detachable ynig or-package which may he
readily. applied to dipper sticks not originally
equipped with hydraulic power means.

Another object of the invention. is to provide
for the rapid intere 1ange of a variety of. dipper
sticks.on. a single bage frame,
& variety of dipper sticks having: different. func-.
tions, purposes, and.applications. of use may. be
readily interchanged upon a single base. frame
without requiring dismounting of the. base.frame
from the tractor. o

These and other objects of the Anvention will
be more clearly abparent fo-one skilled.in the art
upon. examination ef the.following disclosure.

In the drawings: : '

- Pig. 1:is a perspective view of a.base frame ap-
plieable to the tractor and- upon whieh a dipper
stiek may.be pivotally Inounted, portions of the
hellow frame members being. cut away to €XDose
the oil reservoir. : =

‘Fig. 215 & cross seetional view.of the.novel piv-
otal econnection between the hase frame and g
dipper. stick frame,

Fig. 8 is a perspective view of & tracior equipped
With a base frame and with one type of dinper
Stick frame pivotally mounted. upon the. hase
frame. .

Hig, 4 is a perspective view of. a, hase frame and
& pivotally mounted. dipper stick separate from
the. tractor, : :

o HiR. 5 iy a.perspective view of 2 base frame and
a different, type of dipper stick pivotally mounted
thereon, the. dibper stick Hlustrated being pro-
vided. with. front, end. hydraulic. power. apparatys.

Fig. 6 is a perspective view of a, tractor equipped,
With a hase frame and dipper stick mounted

detachable hydrayl
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comnletely. detachable power apparatusshown
in Fig. 6.

Fig. 8 is a cross sectional. view ‘taken through
the rotatable front cross member of the. detach-
able power apparatus.

Fig. 9 is 2 perspective view of a modification
of. the bydraulie front end bower . apparatus
wherein the ‘hydraulie cylinder is connected ‘he-
tween the implement and the base frame for the
burpose of-controllably transferring the. weight
of the tractor onto the implement,

Fig. 10 is a view in side elevation of the appa-
ratus of Fig. 9, '

Fig. 11 15 a view in side: elevation. of similar
apparatus showing a. different type of implement,

Tig. 12 is a view in side elevation of a crane
adapted to be pivotally ‘mounted.at-the end. of the
dipper stick and to be controlled by the hydraulic
bower apparatus, . :

Fig. 13.1s a view jn side elevation, partly in

Cross section, of.a scraper blade adapted to be
pivotally mounted at the front; end. of -the dipper
stick and having a piyotal connection with one
of the extensihle members of the hydraulic eylin-
der. .
Fig. 14 is a view in. side -elevation of.a manure
fork adapted-to. be. mounted at the end of the
dipper stick and to be: manipulated by. the. hya
draulic cylinder, :

Fig. 15 _is. a perspective view of a fork 1ift
pivotally mounted at the end- of
the arms. of the dipper stick and having a.con-
nection- with the hydraulic apparatus. ’

Fig. 16 is a crass Section-taken on line 161§
of Fig. 7, : .

Pig. 17is a. rear perspective view.of. the base
frame showing the connective cross member or
tie bar. between  the Tear - frame mounting
brackets. B ) )

The.principal attachments for the tractor illus-
trated diagrammatically ‘at. 20 comprise a hase
frame indicated generally as 21 and which is one
of .. number of .such frames shown in the several.
views. :

‘The base frame 24 comprises a pair of laterally
spaced A-frames, each having an arehed tubular
member 22 and a connécting member 23. The
frontal portions of the respective arched mem-
bers 22. are curved to a mutual, and ' desirably
integral, connection to provide a U-shaped front
¢ross member 24 which embraces the front of the
fractor 20. Depending from the arched members
22 is an underslung tubular ' U-shaped memnber.
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2, means for rigidly mounting
the frame to the front part of the tractor. The
laterally spaced holt holes 21 in the bracket
facilitate the secure and rigid mounting of the
frame. An additional U-shaped tubular mem-
ber 28 bows over the top of the tractor hood, and
is reinforced in this position by the braces 30
which brace the members 29 from the arched
elements 22 of the A-frames.

The respective members 24, 25 and 29 pro-
vide spaced supports for, and are further braced
by, the laterally spaced curved angle members 31
which extend in front of the tractor for protec-
tion of the tractor engine and radiator and to
mount the hydrvaulic cylinder as shown in the
embodiments of Figs. 9, 10 and 11

The base frame 21 is further provided with
angle brackets or shoes 32 at the rear ends of
the arched tubular members 22 for the purpose of
mounting the base frame at spaced points on the
rear axle of the tractor. The rear shoes or
prackets 32 are connected by the tie rod 28, as
bést shown in Fig. 17, which adds strength to the
frame and does not interfere with the application
of the frame to the tractor as the frame is lowered
thereupcn hy means of a crane or the like.

The base frame provides & pivotal mount for
a, dipper stick, indicated generally in its different
embodiments as 33 in Figs. 3 to 6. For this pur-
pose, the A-frames 2| are Cross connected at
their apices by a tube 36 which has an internal
bearing surface 57 for rock shatt §8.

A simple form of dipper stick having a manual
trip control for manipulation of a working im-
plement is shown in Tigs. 3 and 4. The dipper
stick frame comprises jongitudinally extending
spaced tubular levers 34 which are pivotally eon-
nected at their front ends to the implement, such
as the material handling pucket 35, and at their
rear ends to the base frame. Each dipper stick
lever is of cantilever construction, having a cen-
tral upstanding strub at 340, a shorfer strut at
341, and o tension rod 342 (Fig. 3). Specifically
different struts are shown at 343 (Fig. 4) and
344 (Fig. B). B

The levers 34 are provided with paired arms
which may conveniently comprise downwardly
arched tubular members 37 welded at spaced
points to the respective levers 34, and which re-
ceive the thrust of the pistons of the paired hy-
dgraulic cylinders 33 and transmit such thrust to
the dipper stick, desirably at approximately the
1ocation of the strut 34C. The hydraulic cylin-
ders 38 are pivoted on the pins 4t to the base
frame mounting brackets 32. The dipper stick
2a is hydraulically lifted about its pivotal con-
nection with the base frame member 36 when
these cylinders are supplied with pressure by a
hydraulic system to be described. '

As hest shown in Fig. i, the interconnecting
srched tubular members 22, the connective mem..
sers 23, and the U -shaped members 25 and 29 of
#he bass frame are hollow 50 a8 to provide a reser-
voir for the hydraulic fAuid used to actuate the
eylinders 89, Dependent upon the type of tractor
used, and the pumping equipment supplied with
the base frame, the fluid from the base frame
veservoir is forced under control of a suitable
valve, such as that shown at 46 in Fig. 1, into the
respective hydraulic cylinders 38 either from =
ovump 42, mounted on the ansgle members 31 of
the hase frame as shown jn Fig. 1, or a pump 43
mounted directly on the tractor 20 as shown in
Pig. 3. .. ST
“"Tn the embodiment of Fig. 1, the pump 42
its intake connected to the reservoir through

thereon provides

has
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line 44 and its outlet connected through line 45
to the valve 486 where the lines 47 and 48 branch
to connections with the hydraulic eylinders 38.
T the embodiment of Fig. 3, the pump 43 is con-
nected through line 52 to & control valve 53 and
thence to the hydraulic cylinders through lines
54.

As best shown in Figs. 10 and 11, the pump 4%
mounted upon the bhase frame is actuated by &
tractor engine crank shaft extension &S. The
arrangement shown in Pig. 3 utilizes the pump 43
which is part of standard equipment supplied
with the tractor for guxiliary power purposes.

Interchangeability between & variety of dipper
sticks is accomplished by means of the novel piv-
otal mounting of the dipper sticks upon the base
frame. As best shown in Figs. 2 and 4, the dipper
stick is provided at the rear ends of the arms 33

- with sockets 56 which when properly positioned
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upon the base frame are aligned with the axial
bearing bore 57 of the base frame cross member
38. A pivot pin or rock shaft 58 is removably
disposed . in bore %1 and has its respective ends
projecting into the respective arm sockets 58 of
the dipper stick. The shaft 58 is clamped to turn
with the sockets 56, and is also held against axial
displacement, by means of the set screws g1 in the
collars or sockets 56 of the dipper stick. Release
of the set screws 64 permits the shaft 58 to be
removed completely to permit interchange of
dipper sticks.

A variety of different types of dipper sticks
are illustrated in Figs. 3,4,5and 6. In Figs. 3
and 4, the dipper stick 33 is supplied with a
manually operable release catch 83, which en-
gages an aperture in the pivoted implement 38 to
normally hold the jmplement rigid with the dip-
per stick and release the implement to dump its
contents when desired.

The manual implement release per se is under-
stood to be old in the art. Catch 63 is con-
nected to a link 64 which is pivoted at one end
to a fixed bracket 65 and its other end to a con-
trol rod 66. A hand lever 61 positioned within
the operator’s reach controls reciprocating move-
ment of the rod 66 to effectuate manual release
of the catch 63.°

The novel features of the invention directed
to power lft apparatus disposed at the work-
ing end of the dipper stick are best illustrated
in Figs. 5 to 15. In this apparatus, accurately
controlled power for manipulating the implement
independently of dipper stick movement respect-
ing the tractor may be remotely applied by the
operator. TFor this purpose, the dipper stick 33
is provided with a forward cross member 10
(see Fig. 5) which is welded or otherwise rigidly
secured between the levers 34. A second cross
member T1 is disposed relatively rearwardly of
the crosg member 18 Cross member T is sup-
ported somewhat above the level of the cross
member 10 and the arms 24 at the top of strufs
i2.

Hydraulic power means comptising a hydrau-
lic cylinder 75 including an extensible piston rod
14 ig pivotally connected at 7§ to the center of
the cross member Ti. The piston rod 74 is thus
disposed for extension past the front cross meni-
Ber 18 and may, in certain embodiments of the
invention, be connected directly to the various
implements as shown in Pigs. 12, 13, 14 and 15.

Hydraulic pressure may be applied or released
from either end of the cylinder through the lines
11 and 79 which connect with the source of hy-

the 78 draulic liquid through independent control valve
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¢ -eylinder mounting
Is laterally. hraced
angularly- disposed
¢h are fixed to the member
nd: which diverge
d-connection near

mber: 10;  Pront
aced by.the oh-

gamprising. cross member 11
by the forwardly extending
braces 81 and 82 w;

126F 1910, 8. fiXed connection i
nds: of the arms 34. T two . sets of
braces Supplement and. gooperate - with each ather
in stiffening the dipper- stick and third: cylin.
der-mounting. : '
~AUS construetion provides a strong -and vigid
mounting for. the cylinder 15. All stresges re-
sultant. from. either- powereqd. -extension. oyr. with~-
drawal of the niston: rod 74 are ahsorbed by.the
varipus stress members. In this manner, acgy-
rate manipulation of the implement may be ef-
Tected. with. a. minimum of lost motion. .
Several applications of the hydraulic -power
means to the control of various implements are
Mustrated in' Figs: 12 through 15. In Fig. 12,
& crane-arm 85, which is pivoted at 87 to the dip-
per stick levers 34, is connected. through the link
86 to the piston rod ‘78, In Fig. 13, a scraper
blade 88, which.is piveted to the dipper stick on
the pintles 89, is connected. by pivot ping 92 to
the piston rod 74. In Fig, 14, o manure hucket
93, which is pivoted on nins 94 te the dipper:stick,
Is.connected through the brac 495 to the piston
rod T4: 1In Fig, 15, the fork lift 96, which. is- piv-
ofed on the. pins 97 to the dipper stick, is con-
Bected through the pivots 98, bracket 89, and
cross member 100 to the piston rod 14, Various
bivoted positions which the implement may be
made to assume by hydraulic manipulation are
illustrated in dotteq lines in Figs. 14 ang 15,
Completely detachable hydraulic power means
and mounting unit or package may be purchased
by a user and attached to a dipper stick not, ini-
tially provided with implement power control
eans. In this manner, dipper sticks originally
supplied with manual trip release means as
shown in Figs. 3 and 4, may be inexpensively
provided with front end bower means. As best
shown in Figs. 6 and 7, the unitary detachable
apparatus includes an arched Cross member 103
having its ends 104 provided with clamp plates
105 removably clamped to the arms 24 of the dip-
per stick by bolts 106 or the like. . The inter-
mediate top portion (987 of the cross member {03
is provided with a pivotal mounting 108 on fixed
bracket 110, thus providing a pivotal connection
for the hydraulic cylinder {09, The cylinder pis-
ton rod 112 is powereq by the hydraulic fluid
lines 113 and 114 which provide for fluid pres-
sure in either direction. The fixed pivot 108 of
the hydraulic cylinder is reinforced by rods ii5
connected to the bracket {10 and which mutu-
ally diverse therefrom to a fixed connection with
the paired brackets {{1. Brackets 1T are pro-
vided with clamp plates {18 and bolts 119 to re-
leasably secure the brackets {17 to the levers 34
forwardly of the cross member {03.
Linkage means for transmitting power from
the piston {12 to the implement 35 desira-

84, which. ex- 1
th
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¥ afiits other end to the implement,

15 carries laterally
122, the. free end
g pivotally connected through
P A %o a link 123 which is in turn pivotally
connected to the implement 36 on pin 125. Crank
121 is pivoted directly to the piston 112 to receive
motion therefrom.. :
As. hest showa in Fig, 16, the bivotal connec-
tion between. the. implement 35 -and the paired
levers 34 comprises.af each lever a pivot pin. 125
ard-a cotterkey./27. '
~ The entire.p
package. may. he

/6r means and. mounting unit or
eompletely removed from the

dipper. stick . levers. by. loosening. the respective
clamps 195.and 118,

~As best shown in Figs,
end

] 9, 10 and 11, the front -
hydraulic. cylinder is. alternatively. mount-
le. somewhat. differently. to adapt. it to other
burposes. For example, when added down. pres-
Sure om @ back flll blade, 135 is desived, the hy-
draulie cylinder 134 may be connected at-one end
to froptal member 34 of the bagse frame 21, and

The connec-
tlon $o the hase frame includes a lixed pivot 132,
and the connection to the blade 135 includes g
pivol 134, In-operation of the back il hlade,
forward or backward thrust on the blade is trans-
mitted from the. tractor alopg a line defined. by
the. co-planar. arms 34. In the particular ar-
rangement just described, -the respective pivots
{32 and 134 are mutually offset from the line of
thrust and are disposad at. opposite. sides of the
plane. of the levers 34, Pivos 134 is disposed. be~
low the, lever plane, and. pivos. 132 is disposed
ahove the lever plane, Consequently, when fluid
pregsure is applied to. tha. extensible parts of the
1der, the. weight of the tractor may he trans-
erred from the. tractor wheels, to the base frame
and thence to the working edge 13§. of fthe blade
35, - In this manner, maximum downward pres-
Sine. on the: working-edge. 136, of-the blade. may
be readily applied. .

The general inclination of the blade 35 may
be varied by meang of the adjustable links 138
and 139, which are provided with g plurality of
registering apertures 142 and with interchange-
able connecting bolts i43.

A somewhat similar arrangement is shown in
Fig. 11 where a roller 144 is pivotally mounted
upon the levers 34 of the dipper stick 33 and is
pbrovided with paired brackets 145 for pivotal
connection at {46 to the piston rod (47 of hy-
draulic cylinder {48. The cylinder is pivotally
connected at 149 to the frontal members 31 of
the base frame 2(. As in the case of the back
fill blade attachment, the respective pivotal con-
nections {45 and 149 are oppositely offset from
the lever arms 34 of the dipper stick so as to in-
sure the development of downwardly thrust upon
the roller to the extent of the weight of the
tractor,

From the foregoing description, taken in con-
nection with the accompanying drawings, it is
seen that we have made novel brovisions for a
hydraulic power means at the forward end of g
tractor dipper stick attachment so as to permit
remotely controlled manipulation of an imple-
ment pivoted thereto. The various features of
the invention wherein the hydraulic means may
be embodied as a bermanent unitary part of the
dipper stick, or as g completely detachable unit
to be added at the user’s -option, have been
bointed out. The provision of the third cylinder
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parts as & separate applicable unit is particularly
desirable to permit progress gradually from a
velatively inexpensive manually operated dipper
stick to a more costly - power equipped frame.
The interchangeable pivotal connection between
the base frame and the dipper stick is further
provided to facilitate this and other interchanges
of dipper stick frames. '

The specific provisions for mounting and alter-
nate disposition of the third or forward cylinder
of the hydraulic power means respecting the im-
plement and the dipper stick or the base frame
will increase its range of use. When said cylin~
der is connected to the dipper stick, it is useful
for independent manipulation of the supported
implement throughout the course of movement
of the dipper stick respecting the base frame.
When the hydraulic cylinder is connected to the
base frame, it is useful primarily as a means for
transferring the weight of the tractor to the im-
plement. In both positions, the particular posi-
tions of the braces and the cantilever construc-
tion of the dipper stick have been found to con-
tribute maximum strength and adaptability.

As compared with other dipper stick attach-
ments for tractors, the arrangement whereby dip-
per sticks of various types are freely interchange-
able on the mounting frame has alsoc been found
to be of unusual service. Moreover, the connec-
tion between the rear ends of the mounting frame
holds the various parts in accurate alignrment
during shipment and use.

We claim:

1. In a tractor attachment comprising & base
frame applicable to a tractor, a boom pivotally at-
tached to the base frame and comprising truss
structure including laterally spaced boom arms
having upwardly extending strut parts and ten-~
sion rod parts above the arms immediately sup-
ported on the struts and connected with the arms
at longitudinally spaced points, an implement
mounted on the ends of said arms and having &
movable element, and means detachably mounted

10

20

49

on the boom arms for the operation of the ele-
ment, said means comprising a support having a
leg portion constituting a clamp member engaged
with the truss structure of one of said arms and
provided with & cooperating clamp member en-
gaged oppositely with said truss structure of the
same arm, and means for drawing the said clamp
members together upon the intervening truss
structure, an actuator on the support in operative
motion transmitting connection with the said im-
plement element, and means for operating the
actuator, said clamp members engaging different
parts of said truss structure at spaced points for
the secure positioning of said actuator on the
poom during operation of said implement element.

9. The device of claim 1 in which said support
further include means 1aterally spanning the
boom and having like leg and clamp members
engaged with the arm and truss structure at the
opposite side of the boom.

3. The device of claim 2 in which said actuator
‘comprises a rock shaft mounted for oseillation on
said supportand having a power receiving arm, in
further combination with a second support having
detachable clamp connection with the boom arms,
and a ram mounted on the support having an op-
erating rod connected with the power recelving
arm, and means connecting said implement ele-
ment and said rock shaft.

ARNOLD J. WERNER.

ADOLPH A. WAGNER.

neferences Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
2,451,101 Leschinsky - --eoememe Oct. 12,1948
2,482,612 Drott et al. ——cco-- Sept. 20, 1949
2,495,143 Simmonds ——e-——-- Jan. 17, 1950
2,517,582 VY 1 A — Aug. 8, 1950
2,530,414 Wells o Nov. 21, 1950
2,619,244 Smith - Nov. 25, 1952



