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ing of the crank 44 whenthe linkis shifted vertically. A 
nut 46 engages the screw-threaded portion of the link 
45 andis arranged above the crank 44 and is turned by 
a handle 47. Pivotaly connected with the lower end of thelink45,at43,isabel-cranklever49,whichispivoted 
at Sö upon the vertical bracket 51,rigidly mounted upon 
the upper plate 27,and positioned to hoid the bell-crank 
1eyer at the transverse center of the plate 27. It is thus 
Seen that means areprovided for Supporting the rear end 
of the frame including the bars ?0 from the Wheels 34 
and 35 and aSSociated elements, 
Arranged in advance of the extensions if of the barS 

19is a tractor 52, having a rear axle housing 53. The 
extensions ii are pivotaily connected at 54 with hori 
zontal linkS 55 which extend inwardy and are pivotally 
connected with stationary links 56,at 57,These sta 
tionary links are rigidly secured near their upper ends 
to the body of the tractor,as shown in 38 and are alSo 
connected with diagonal links 59. The numeral 6@ desig 
nates inverted L-Shaped brackets which are rigidly 
mounted upon the axle housing53,These brackets have 
opehings 61 formedin their horizontai arms,to slideably 
receive eye-bolts 62,having upper Screy-threaded ends 
63,receiving nuts 64,turned by handles 65. Mounted 
upon the frame bars 1@ near their forward ends are fixed 
bearings 66,pivotaliy receiving a horizontal transverse 
rock shaft 67,carrying forwardly extending horizontal 
cranks 68,rigidly secured to the rock shaft. Flexible 
elements or chains 69 are Secured to the forward ends of 
the crankS 68,and the lower ends of the eye-bolts é2. 
The numeral70 designates agenerally horizontalcylinder, 
havingitsforwardendprovidedwith a rod71,rigidly se 
cured thereto,and this rod has an apertured head 72, 
pivotaly receiving an upstanding crank 73 which is 
rigidly mounted üpon the rock shaft 67 The opposite, 
ends of the cyinder 79 are closed and the cylinder re 
ceives a piston 74,connected with a piston rod 75,ex 
tending rearwardy beyond the end of the cylinder and 
carrying a forked-head 76,which straddles the forward 
end of a shifting element or plate 77. This Shifing ele 
ment or plate is horizontaily arranged and is preferably 
tapered rearwardly,and its reduced end has an opening 
78 for receiving the shaft ?6,and the shifting element 
or plate 77is rigidy clamped to the shaft 16,by nuts 
79. The forward large end of the shifing element or 
plate 77 has a slot 80 formed therein,extending trans 
versely of the plate,and this slot may be curved. At 
its ends,the slot 8@ has notches or end slots 81 and 82, 
upon the rear side of the slot 89,The end portions of 
the slot 80 are straight and diverge toward their free 
ends. The ends of the slot 8@ extend forwardly with 
reSpect to the center line when Such ends are shifted to 
the alternate positions close to the center line C. In Fig 
ure 13 it will be seen that the slot extends rearwardly 
withreSpect to the center line C throughout its entire 
1ength, and hence the pivot element $3 will move to the 
notch 82,when the piston 74is shifted forwardly. The 
pivotelement 83 will now occupy the position shown in 
Figure 14,and will be on the left side of the center line 
Cas viewed from the rear of the machine. When the 
piston 74is Shifted rearwardiy,plate 77isturned to the 
1eft,as viewed from the rear of the machine,Figure 15. 
The slot 8@is now inclined forwardly toward the notch 
81 with respect to the center ine,and when the piston 
74 is shifted forwardly,pivot element $3 wil move to 
the notch81,Figure16. When the pistonisagainshifted 
rearwardly,plate 77 wil be swung to the right,viewed 
from the rear of the machine,Figure14 
Theforked head 76 hasthe pin orpivotelement 83 se 

cured thereto and extending through the siot 8@,The 
plate 77 extends longitudinaly ofthe implement bar29, 
anditscentral longitudinal axis coincides with the centrai 
1ongitudinal axis of the bar 2@ The plate 77 and bar 
20 Swing as a unit, 
?a Figure1,the shifingelement orplate77has been 
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4 
shifted to theright,viewedfrom the rear of the machine, 
and this movement ofthe shifting element or plate has 
swung the implement bar 20 to the right,The forward 
end of the cylinder 70 is pivotaly connected with the 
crank73,sothatthe cyinder can swing horizontally upon 
this crank,and folow the movement of the plate 77. 
Apipe 841eads into the rear end of the cylinder 70 

upon the rear side of the piston 74 and a pipe 85 leads 
into the forwardend of the cylinder7@ upon the forward 
side of the piston 74. 
An upstanding crank86is rigidly Securedto the rock 

shaft 67,and a rigid link 87is pivoted thereto,and this 
rigid linkextends rearwardly above and over the shifting 
element or plate 77 and has a downwardly incined por 
tion 88,pivotally connected at89with the lower end of 
the vertical arm of the bel-crank Iever 49. It is thus 
seenthat when the rock shaft 67is turned clock-wise,the 
cranks 68 wilturn upon the chains 69,and raise the for 
ward ends of the bars10. The clock-wise turning move 
ment of the rock-shaft 67 will shift link 87 forwardiy 
turning bell-crank lever 49 counterclock-wise,whereby 
the bell-crank lever will Swing upon the pivot 48,and 
raise the tail Supporting unit 26 which in turn will raise 
the implement bar 26 and the frame including bars 10. 
In this manner the forward and rear ends of the main 
frameincludingthe bars ?6 are raised,and theimplement 
above and out of contact with the ground. - 
bar 20 is raised So that the disc plows 25 may be shifted 
The forward end of the implement bar 20 is sideably 

mountedin the Slot9@ of a horizontal curved guide rail 
91,arranged beneath and rigidly Secured to the frame 
bars10,Thisguideraiextendstransversely of the frame 
and is concentric with the pin 16. Atits ends,the guide 
rail 90 is equipped with adjustable stop-bolts 91° having 
Screw-threadedengagementtherewith,and these stop boltS 
limit the swinging movement of the implement bar 20 
and the shifting plate rigidly connected with the imple 
ment bar, 
The operation of the plow is as folows: 
When the parts are adjusted as Shown in Figure 1,the 

plow is moving longitudinally forwardy,and the imple 
ment bar has been shifted to the right,as viewed from 
the rear end of the plow The main frame including 
the bars10 and associated elements are in the lower po 
sition, since the fuid preSSure has been exhausted from 
the forward end of the cylinder 70 and applied into the 
rearend of the cyinder. This action causes the all-over, 
1ength ofthepressure-operated device to shortensince the 
piston rod 73 now moves into the cylinder 70. When 
the frame bars 10 were lowered,the plow disc or blades 
25 were brought into engagement with the ground,to 
turn the furrow,and hence the implement bar 20 is 
held against the Swinging movement with reSpect to the 
frame bars 10. The pivot element 83 which was atthe 
hotch 8?, when the plate 77 was shifted to the right, 
viewed from.the rearend of theplow,hastraveledin the 
Slot80from the notch 8í to the notch.82,since the piston 
rod 75 has moved forwardly into the cylinder 70,the 
cylinder being free to Swing horizontaly upon the crank 
73. The pivot element 83 bears against the forward wall 
ofthe slot 89,holding the plate 77against turning move 
ment. The implement bar 2@ is now angularlyarranged 
for holding the plow discs 25so that they wil turn the 
furrow toward the right,viewed from the rear of the 
plow. The angular position of the plow discs 25 tends 
to exert a lateral force or pressure upon the plowas.a 
whole,which would Shift the Same to the left,atits rear 
end,if not compensated for. When the implement bar 
2@ has its forward end shifted to the right,its rearend is 
shifted to the left,viewed from the rear of the machine, 
and the tail Supporting device 26is bodily shifed to the 
1eft,viewed from the rear of the plow,carrying with it 
the post39 and wheels 34 and 35,and these wheels,par 
ticularly the one traveling in the furrow wil exert an 
increased pressureagainst side-wise shifing ofthe frame 
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vice onlyincludinga pair of relatively movable parts, 
onepart beingconnected withsaid memberandthe other 
part connected with the adjustable mounting means, 
said single fuid pressure operated extensible device be 
ing adapted when extended to raise the supporting Struc 
ture while the ground-engaging implement means en 
gagestheground ata selected depth and to Subsequently 
swing the implement bar about the substantially vertical 
aX1S? 

2. Areversible plow comprising,ground-engaging sup 
porting means,a Supporting structure associated with the 
ground-engaging Supporting means,ageneraly horizontal 
implement bar.extending generaly longitudinaly of the 
line of travel of the plow,ground-engagingimplement 
means.carried by the implement bar,means to pivotally 
mount the implementbarupon the supporting Structure so 
that the supporting structure will raise and lower the im 
plement barand theimplement bar can be swungabouta 
substantially vertical axis to assume angular positions 
with respect to the Supporting Structure with its free end 
upon opposite sides of said substantialy vertical axis,a 
member connected with the implement barto Swing the 
Same about the substantialy vertical axis,said member 
having an elongated guide extending transverSely of 
said line of travel,adjustable means mounting the Sup 
porting structure upon the ground-engaging Supporting 
means andadapted to be operatedforraising and lowering 
the Supporting Structure,and a Single fiuid preSSure op 
eratedextensible device onlyincludingapair of relatively 
moyable parts,one part slidably engaging the elongated 
guide and the other part connected with the adjustable 
mountingmeans,said single fluid preSSure operated exten 
sible device being adapted when extended to raise the 
supporting structure while the ground-engaging imple 
ment means engagesthe ground at a Selected depth and 
to subsequently swing the implement bar about the sub 
stantialyverticalaxis. 

3. A reversible plow comprising,ground-engaging 
supporting means,a Supporting Structure associated with 
the ground-engaging Supporting means,agenerally hori 
zontal.implement bar extending generaly longitudinaly 
of the line of travel of the plow,ground-engaging im 
plement means carried by the implement bar, means to 
pivotaly mount the implement bar upon the Supporting 
structure so that the Supporting structure WiH raise and 
1ower the implement bar and the implement bar can be 
swungabouta substantially vertical axis to assume angu 
1arpositions with respect to the supporting structure with 
its free end upon opposite sides of a longitudinal line 
extending through Said substantially vertical axis,a 
member connected with the,implement bar to Swing 
the Same aboutthe Substantially vertical axis,said mem 
berhaving an elongated guide extending transversely of 
said longitudinal line,adjustable means mounting the 
supporting structure upon the ground-engaging support 
ing means and adapted to be operated for raising and 
1owering the supporting structure,a single fuid pressure 
operated extensible device only including a pair of rela 
tively movable parts,one part slidably engaging the elon 
gated guide and the other part connected with the ad… 
justable mounting means,said single fuid pressure op… 
erated extensible device being adapted to raise ?he Sup 
porting Structure and to Swing Said member,and means 
to limit the Swinging movement of the implement bar 
in each direction so that when Said member is Syung to 
the end ofits travelin one direction oneend cf the elon 
gatedguidewill be upon one side ofand remotefrom Said 
1ongitudinal line and the opposite end cf Said elongated 
guide wil be dispoSed upon the opposite side of Said 
longitudinal line. 4. A reversible,plow comprising,ground-engaging 
supporting means,a supportingstructure associated with 
the ground-engaging Supporting means,ageneraly hori 
zontal implement bar extendinggeneraly longitudinaly 

10 

15 

20 

30 

40 

45 

70 

75 

8 
of the line of trayel of the plow,ground-engagingim 
plement means carried by the implement bar,meansto 
pivotally mount the implement bar upon the Supporting 
Structure So that the Supporting Structure will raise and 
lower the implement bar and the implement bar can be 
SWung about a Substantialy vertical axisto aSSume angu 
1arpositions with respect to the supportingstructure with 
its free end upon opposite sides of a longitudinai line 
extending through said substantially vertical axis,a 
Swinging member connected with the implement bar to 
SWing the Same about the Substantialy vertical axis, 
means mounting the supporting structure upon the 
ground-engaging Supporting means and adapted to be 
operated for raising and lowering the Supporting Struc 
ture,said mounting means including a rockable device, 
an extensible device having one end pivotaly connected 
with the rockable device,and means forming a pivotal 
connection between Said memberand the oppositeend of 
the extensible device,the pivotal forming means being 
shiftable transversely of Said longitudinal line. 

5. A reversible plow comprising,a rearground-engag 
ing Supporting device,a tail Supporting device verticaly 
adjustably mounted upon the rear ground-engaging Sup 
porting device, a Supporting Structure,a generally hori 
Zontalimplement bar,ground-engagingimplement means 
carried bythe implement bar,means to pivotaly mount 
the implement bar upon the Supporting Structure So that 
the implement barand Supporting Structure move verti calytogetherandtheimplementbarmaybeswungabout 
a Substantialy vertical axis to assume angular positions 
upon opposite sides of a ine extending longitudinaly of 
the Supporting Structure,means pivotally connecting the 
rear end of the implement bar with the tai supporting 
device So that the rear end of the implement baris sup 
ported bythe tail supporting device,linkspivotaly con 
nectingthetail Supporting device andthe SupportingStruc 
ture,a forwardground-engaging Supporting device,means 
mounting the forward end of the supporting structure 
upon the forward ground-engaging supporting device,rear 
operating means mounted upon the tail supportingdevice 
for raising and lowering the rear end of the supporting 
member,forward operating means for raising and lower 
ing the forward end of the supporting structure,means 
connectingthe rearoperatingmeansandtheforward oper 
ating means so that they operate in unison,a pressure 
operated extensible device connected with the forward 
operating means,an operating member connected with 
the implement bar to Swing the same about the substan 
tialy vertical axis,and means connecting the pressure 
operated extensible device and operating member. 

6.Areversible plow comprising,ground-engaging Sup 
porting means,a Supporting structure associatedwith the ground-engaging Supporting means,agenerally horizontal 
implement bar,ground-engagingimplement means carried 
bythe implement bar,means to pivotaly mount the im 
plement bar upon the Supporting Structure so that the 
implement bar wil move vertically with the supporting 
Structure and can be swung about a Substantialy vertical 
axisto assume angularpositions upon opposite sides ofa 

? line extendinglongitudinaly of the Supporting structure, 
a member connected with the implementbarto swingthe 
Same about the Substantially vertical axis,means mount 
ing the Supporting structure upon the ground-engaging 
Supporting means and adapted to be operated forraising 
and lowering the Supporting structure,a fuid pressure 
operated extensible deviceincluding a cylinderand piston 
connecting Said mounting means and said member and 
tending to move Said mounting means and said member 
Simultaneously,the engagement of the ground-engaging 
implement meanswith theground ata Selected depthpre 
Ventingthe Swinging of Said memberso that the extensible 
device will firstelevate the Supporting structure. 

7. A reversible plow comprising,a forward ground 
engaging Supporting means,atail supporting device in 
cludinga sleeve,ageneraly verticalpost pivotalyand 
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longitudinaly movablymountedwithin Said sleeve,wheel 
means carried by the lower end of said post,rear rock 
able means mounted upon the tail Supporting device and 
connected with the post and operable to elevate the tail 
supporting device upon the post,a Supporting structure 
mounted upon the forward ground-engaging Supporting 
means,forward rockable means Secured to the Supporting 
Structure near its forward end and Serving to raise the 
forward end of the Supporting structure with relation to 
the forward ground-engaging supporting means,means 
connectingthe forwardrockable means and the rearrock 
able means So that they move in unison,agenerally hori 
zontalimplementbar,a Substantially Vertical Shaft mount 
ing the implement bar upon the Supporting Structure and 
having a Substantially Vertical axis So that the implement 
bar can be Swung about the Substantially vertical axis to 
assume angular positions upon opposite Sides of a line 
extending longitudinally of the Supporting Structure, 
ground-engagingimplement means carried by the imple 
ment bar,an operating member Secured to the Substan 
tialy Vertical shaft and extending radialy thereof,an 
extensible fluid pressure operated device pivotaly con 
nected with the forward rockable means and having a 
pivotal Sliding connection with the operating member, 
Said extensible device when extended tendingto move the 
torward rockable means and the operating member,the 
operating member being held against movement When the 
ground-engaging implement means engages with the 
ground at a Selected depth So that Said extensible device 
wil then operate the forward rockable means,links con 
necting thetail Supportingdevice andthe Supportingstruc 
ture,means pivotaly connecting the rear end of the im 
plement bar and tail Supporting device,and meansto lock 
the post with said sleeve against turning movement When 
the sleeve is lowered to a Selected elevation, 

8. A reversible plow comprising,a Supportingstructure, 
a generally horizontalimplement bar extendinggenerally 
longitudinaly of the line of travel of the plow,ground 
engagingimplement means carried bythe implement bar, 
a substantially vertical Shaft Secured to theimplement bar 
and mounted upon the Supporting Structure and adapted 
to Swing the implement barabout the Substantially verti 
calaxis of the substantialy vertical Shaftto assume angu 
larpositions with respect to the supporting structure with 
its free end upon opposite sides of a longitudinal line 
extending through Said Substantiallyverticalaxis,an oper 
ating member mounted upon the Substantially Vertical 
shaft to turn the Same and extendingradialy thereof and 
adapted to be Swungtransversely ofSaid longitudinalline, 
Said member having an elongated guide device extending 
generaly transversely of Said longitudinal line,means to 
limit the Swinging movement of the implement bar and 
operating member in each direction So that when Said 
operating member is Swungto the end ofits travelin one 
direction one end of the elongated guide device Wil be 
disposed upon one Side of and remote from Said longitu 
dinal line and the opposite end of Said guide device wi 
be disposed upon the opposite side of Said longitudinal 
1ine,an extensible fluid preSSure operated device extend 
ing generally longitudinally of the Supporting Structure 
and pivotally mounted upon the Supporting Structure to 
swing transversely of Said longitudinal line,the extensible 
fuid pressure operated device including a part slidably 
engaging Said elongated guide deyice,and means for Sup 
porting the Supporting Structure and for raising and low eringthe SupportingStructure. 

9. A reversible plow comprising,ground engaging Sup 
porting means,a Supporting structure aSSociated with 
the ground engaging Supporting means,agenerally hori 
zontal implement bar extendinggeneraly longitudinaly 
of the ine of travel of the plow,ground engaging im 
plement means carried bythe implement bar,a Substan 
tialy vertical shaft secured to the implement bar and 
mounted upon the supporting structure so that the im 
plementbarwilbe raised and1owered bythe Supportng 
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structure and theimplement barcan be swungaboutthe 
Substantially vertical axis of Said Substantialy vertical 
shaft to assume angularpositions with respect to the sup 
porting structure with its free ends upon opposite sides 
of a longitudinal line extending through Said substan 
tialy vertical axis,a member mounted upon the substan 
tialy vertical shaft to turnit and adapted to be swung 
transversely of Said longitudinal line,Said member hav 
ing an elongated Slot extending transversely of Said lon 
gitudinal line,means to limit the Swinging movement of 
the implement bar in opposite directions so that when 
Said member is swung to the end of its travel in both 
directions the ends of said Slot will be on opposite sides 
of Said longitudinal line,means mounting the Support 
ingstructure upon the ground engaging Supporting means 
and adapted to be operated for raising and lowering the 
Supporting Structure,a single extensible fiuid pressure 
operated device only extending generally longitudinally 
of the Supporting Structure and pivotaly mounted upon 
the Supporting Structure to swing transversely of Said 
longitudinal line,means to connect the fiuid preSSure 
operated device with the mountingmeans,and an element 
carried by the fuid pressure operated device and en 
gaging within Said slot. 
10,Aplow comprising,a frame,wheels,means inter 

connecting the wheels and frame and operable for rais 
ing and lowering the frame,a Substantially vertical Shaft 
pivotally mounted upon the frame,a tool bar mounted 
upon the shaft to be swung thereby,a plate mounted 
upon the substantially vertical shaft to turnit,Said plate 
having a main slot and end Slots leading into the main 
slot nearits ends and arranged transversely of the main 
slot,a pivoted fluid pressure operated device,an element 
connected with and moved by the fiuid preSSure operated 
device and operating within the main slot and entering 
the end slots,and driving connecting means connecting 
the fuid pressure device and the interconnecting means 
so that the interconnecting means raises and lowers the 
frame when said element enters the end Slots. 

11. A plow comprising,a frame,forward and rear 
wheels,means interconnecting the wheels and frame and 
operable for raising and lowering the frame,a Substan 
tially vertical shaftpivotaly mounted upon the frame,a 
tool bar mounted upon the shaft to be swung thereby,a 
shifting plate mounted upon the Shaft to turn it,Said 
plate havinga main slot and end slots leadinginto the 
main slot near the ends of the main slot and extending 
transversely of the main slot,a fiuid preSSure operated 
device,an element connected with and operated by the 
fluid pressure device and operating within the main slot 
and enteringthe end slots,said element moving the shift 
ingplate whenitengages the end of either end Slot,and 
driving connecting means connecting the fuid preSSure 
device and the interconnecting means and Operating the 
interconnecting meansforraisingand loweringthe frame. 

12. Aplow comprising,a frame,a tool bar,a Shifting 
plate associated with the tool bar and having a main 
slot and end slots leading into the main Slot near its 
ends,saidend slots extending transversely of the main 
slot,means mounting the tool bar upon the frame for 
swinging movement and connecting the Shifting plate 
with the tool bar,an operatingelement to trayel within 
the mainslot and to enter the end Slots,fiuid preSSure 
operated means mounted upon the frame and connected 
with the operating element to move it,and adjustable 
means connected with said frame for raising and lower 
ingitand connected with the fluid pressure means to be 
operated by the fuid pressure means. 

13. A plow comprising,a frame,ground engaging 
means associated with the frame,interconnecting means 
connecting the frame and ground engaging means and 
operable for raising and lowering the frame,a tool bar 
pivotaly mounted upon the frame,a member connected 
with the tool barto swingthe Same,Said member having 
amainguide device and end guide devices near the ends 
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of the-mainguide device and extendingtransversely of 
the mainguide device,power operated means mounted 
uggn the frame and including an element for operating 
within the mainguide device and endguide devices, and 
driving connecting means connected with the power op 
erated means and the interconnecting means foroperat 
ing the interconnecting means by the power operated 
IneanS. 
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