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To all whom it may concern:

Beitknown that I, AARON SMITH, of Bloom-
field, in the county of Oakland and State of
M1ch1gan have invented certain new and use-
ful Improvements inthe Manner of Construct-
ing a Double Plow for Subsoil Plowing; and
I do hereby declare that the following is a full
and exact description thereof.

My double subsoil-plow has two mold-boards
and their proper appendages, placed one Dbe-
fore the other on the same beam, the hind plow
being so proportioned and arranged as to raise
and lay its furrow-slice on that of the forward
one.

In the accompanying drawings, Figures 1
to 8 represent the parts of the rear or hinder
plow in detail. Figs. 9 to 15 represent the
parts of the forward plow, alsoin detail. Figs.
16 and 17 show the plow when put together,
Fig. 16 representing it on the-land side and
Fig. 17 on the opposite or mold-board side.

Fig. 1 represents the inner side of the mold-
board, the landside and the share being re-
moved for the purpose of showing the wing or
head-piece @, by which the landside is con-
nected toit. The head-piece or wing a is cast
in one piece with the mold - board; but it is
separate in the pattern forthe purpoae of mold-
ing it with convenience,

Fig. 2 is a view of the same parts, looking
at the under side of the mold-board and wing
or head, when cast. The head or wing & stands
off from the mold-board at the proper angle to
receive the landside on its face ay Fig. 1, the

two parts being held together by a screw- bolt:

at b. A brace-piece at ¢ serves to strengthen
the wing by connecting it at its upper part with
the mold-board.

Fig. 8 shows the inner side of the wmg or
head a.

Fig. 4 represents the outer face of the land-
side-plate, and Fig. 5 its inner side. A flange, d
d, extends the whole length of its lower edge,
prmectmg out on each side. A noteh, e, is
cast in the lower edge of the wing a, into whlch
a corresponding . projecting piece, f, cast on
the inner side of the landside, fits. There is
also a flange or projecting fillet at g, on the
inner side of -the landside, and as the wing «
fits in between-the flanges d and g, these, Wl’oh
the screw-bolt at.b and the piece £, hold the two
parts together with great firmness.

Fig, 6 is a view of the sole of the share,

which is to be attached to the mold-board by
means of a screw-nut and a lip, %, as in some
other plows. When the share is in place its
edge i ¢ embraces the fore end of the landside.

Fig. 7is a plan of the hinder plow as I draw
it on my working-board when preparing to
make a pattern. The numbers on the line j j,
representing the landside, show the distances
between the principal points of the varying
outline of the mold-board, as marked by the
dotted lines drawn at right angles to the land-
side and terminating in those principal points.
The distances from the face of the landside to
these principal points are marked on these
dotted lines.

Fig. 8 is a right-hand or face view of the
mold-board with the 'share attached, showing
the outline of its respectlve sides. The line
% [ is erected perpendicularly from the point
of the mold-board. = The measurements on the
dotted lines drawn horizontally from the per-
pendicular give the outline of the head of the
board, said measurements being taken at the
respective distances marked on the perpen-

.dicular. The line m » is drawn in the plane
‘of the base of the mold-board, and the num-

bers on the perpendiculars drawn from the line
give the outline of the lower side of the end of
the board, and also of the top of it, as far as
the line o p, and the measarements from the
line p 7, drawn through the point p parallel to
the plane of the base of the board, give its re-

‘maining outline to the sheth.

The line u b’ ¢ p is a guide-line in forming
the face of the board. The manner of forming
the curve u b’ has already been given.  That
of ¥ ¢ p may be determined by the scale of
one and a half inch to the foot, which is that
to which the respective figures showing the
parts in detail are drawn The manner in
which the line u b’ ¢/ p becomes a guide- Ime
will presently be shown. ‘

The line o p is a perpendicular, standing at
the point where the furrow-slice is on its edge
in a perpendicular position. The face of the
mold-board at this point is exactly perpendicu-
lar, and the line o p, from ¢ to p, is in it. * 0 p
is also one of the guide-lines in forming the
face of the board.

By Fig. 7itwill be seen that the width from .
the face of thelandside to the outside of the end
of the mold-board iseighteen and one-half inch-
es; atthe pointooftheperpendicularelevenand
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one-half inches; at the heel s of the feather of
the share nine inches; at the heel of the mold
board ten and one-half inches; and the same at
the point ¢, this point corresponding to the
point # in Fig. 8. The rise of theline of tie
board from a’ to # is made at such rate, com-

_ pared with the spread of the board, as will

exactly preserve through thatdistancethesame
width of the plow as at the heel ¢/. From ¢
to the perpendicular the rise is such that the
increased width of the plow, Fig. 7, is to the
distance as one.to two and one-fourth inches,

_and from the perpendicular to the end of the

board these measurements are as one to one.
The spread of the board is made very rapidly
for the rise, for the purpose of carrying the
furrow-slice a little wayon that of the forward
plow, soas te preventit from falling back into
the furrow. The point # being where the ac-
tion on the furrow-slice following that of the
heela’ commences, I make that a point through
which to draw a line from the point of the
mold-board u to the perpendicular. This line
also lies in the surface of the board, and is a
guide-line. The lines vp and v« both being
in the surface of the board, the one where the
furrow-slice is nearly horizontal and the other
where it is perpendicular, the point », Fig. 8,
I take as a radiating-point, and from it [ draw
a series of lines which are to toueh the curve

“wb ¢ p. A straight-edge is to lie in each of

these radiating lines so as to fit the actual
mold-board. The same figure also exhibits
anotber series of lines which lie in the surface
of the board. These are parallel to the for-
ward part of the base u s of the board, and
touch the curve 4 0’ ¢ p and the perpendicular
0p. They possess the same character with the
radiating lines of being fitted by a straight-
edge. The angle formed by the Lase of the
landside and the line % s is one of about thirty-
seven and a half degrees. There are other
lines in the figure between the perpendicular
and the end of the mold-board; but these touch
it only at its upper edge, as between these
points the board overhangs. In other words,
the plane perpendicnlar to the base, which

“touches its upper edge, cuts the line 0 w, Fig. 1,

and the plane that touches its surface from the
top to the line y 2 cuts the line o #, the declen-
sion'of the latter being at the end and base of
the board just two inches. TIrom the dotted
lines y2 ¢’ to the edge of the board y g« its
face is chamfered or rounded off at the rate of
about one-fourth of an inch to the inch, the
widest part being about three inches.

The triangular space &’ s m represents the
heel of the mold-board, which is so formed as
to cause it to lift or carry up the furrow-slice
to the top of that of the forward plow, which
is from three tothree and one-half inches. The
form of this part is shown in Fig, 8Ys, which
is an end view of the heel, looking at it from
the rear end of the plow. Theline ’s isformed
by the termination of the curving out of the
mold-board, as seen at a/, Fig. 8¥s, the part a//

in the same figure being a vertical continua-
tion of the body of the mold-board down to
the sole, by which particular form this part is
removed entirely out of the way of the furrow-
slice of the forward plow. The slice cut off by
the fore plow may be about two and one-half

or three inches in thickness, and it is turned"

over by it into. the furrow last made. The rear
plow cuts a slice, say, fouror five inches deeper,
and this last slice is lifted by the mold-board,
so that its outer edge rises against that turned
over by the fore plow, and, passing above the
curved edge «/, is turned over and deposited
upon it. The plane a s’ m clears the slice first
laid over, and the desired end is thus attained.
The points which I have aimed at in this form
of the mold-board are toraise the furrow-slice
in the easiest manner and tarn it from left to
right exactly upon that of the forward plow.
The horizontal lines on the board show the
rise of the slice and the radiating ones the
manner of its turning as it rises until it falls
over., o

Fig. 9 is a left-hand view of the mold-board
of the forward plow separated from the share
and landside. Itisformed withawingor head-
piece, a, to which to fasten the landside in the
same manner with that of the rear plow, It
has no sheth ; butinstead of this it is furnished
with a flange or cap-plate, A, throngh which
it is bolted to the beam by two bolts, as seen in

Figs. 16 and 17. Near tothe end of the board

there are two projecting pieces, (shown at B,)
that form a dovetail gain to receive the foot ¢
of a brace, C, Fig. 10. The other end of this
brace constitutes a screw - bolt which passes
through the beam,

D, Tig. 11, is a plate which forms the land-
side of and constitutes a brace to this plow.
It is seen in place in Fig. 16. Its lower part,
D, constitutes the landside, and D’ the brace,
on the upper end of which there is a flange or
cap, by which it is bolted to the beam in the
same manner with the mold-board. 1t isfast-
ened to the wing a of the mold-board by a bolt,
b, said wing being received between a flange

or fillet, d,at the boftom of the landside-plate .

and a projecting piece, g.-

B, Fig.12,istheshare. - (Seen in placein Figs.
16 and 17.) It is made with a notch in its
point, as shownat B/, both sides of which slope
under. Into this notch so formed the lower

end, IV, of the colter I, Fig. 13, fits as a hook.’

Figs. 16 and 17showthemanner in which the
parts of the forward plow are fastened to the
beam. The bolt next to the sheth of the hind
plowisthatof thebrace of themold-board. The
next is that of the brace of the landside. The
others are those which fasten the mold-board
to the beam. This plow is made to be raised
and lowered on the beam for the purpose of
varying the depth of the furrow cut by the
hind plow. Thisis done by means of the bolts.
and the movable plates between the cap-plates
and the beam. The colter also may be va-
ried-in like manner, the upper end of it being

-
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split into two parts, one of which, G, Figs. 16
and 17, is bent over upon the beam, so that
by the wedge H it is raised or lowered. Itis
held to the beam by the band I, which con-
sists of two parts fitted together by serews and
nuts, so as to be tightened or loosened. This
manner of attaching the colter has several ad-
vantages. The colter may be moved forward
or backward on the beam, so as to be more or
less oblique. It may be raised or lowered, and
it strengthens instead of weakening both the
share and the beam. -

Fig. 14 isthe plan of the length and width of
this plow, corresponding to Fig. 7 of the hind
plow; butit is much narrowerand shorter, and
shows the point of the perpendicular to be
much nearer the end of the mold-board.

Fig. 15 is a right-hand view of the mold-
board, share, and colter as combined for use.
The corresponding parts of Figs.14 and 15 are
designated by the same letters as those of Figs.
7and 8. The manuner of finding the form and
surface of this mold-board is precisely thesame,
it will be seen, as that of the hind plow; but
the outline of its sides and the turn ofits sur-
face are different. This plow is desi gned to run
just beneath the upper soil or sward, and is
made with a long, narrow, tapering point. It
is to cut a furrow-slice of about three inches
in thickness and to Jay it in the bottom of the
previous furrow, and is made two and one-half
inches narrower across the heel than the hind
plow, in order that the right-hand side of the
slice may adhere and be kept from slipping
into the farrow while the other side is raised
and carried over. The perpendicular is lo-
cated nearer the end of the board that the rise
and spread of the board may be more moder-
ateand thetendency to erowd the furrow-slice
off diminished; and from the perpendicular to
the end of the board its surface continues per-
pendicular, so as not to throw the slice over
~ into the furrow, but simply to cause it to drop
there. The surface of the board as it ap-
proaches the heel is rounded off from the dot-
ted line a/z y to the edge, as in the hind plow.
The forward plow is sufficiently in advance of
the hind one to be free from the action of its
farrow-slice. Itsposition onthebeamisshown
by measurements given in Fig. 16. A roller
mnay be used on the end of the beam to regu-
late the depth of the forward furrow.

I temper my plow for our Michigan soils, so
that the forward one shall cut a furrow of about
three inches and the hind onea furrow of about
five inches, or an entire farrow of eight inches;
but in this respect the plow is so made that the
plowman can temper it to suit his soil.

The form and turn of the boards and the di-
mensions of the respective parts of the plow,
as herein described, I have adopted as a basis,
and in varying the size of the plow I preserve
the same form and turn of boards and the same
ratio of parts. ‘

In the construction of this kind of plow I

have had inview these important objeets: first,
to separate the mellow soil from the turf or
vegetable matter, whether living or decaying;

.and, secondly, to place the former on the sur-

face in condition to receive with the least labor
the seed for the crops, and the latter under the
surface, where it will decay the most rapidly, .
and where the gases from its decomposition
will not only tend to incorporate themselves
with and enrich the soil, but as they rise tothe
surface will come in contact with the roots of
the plants; but, under the practice as at pres-
ent prevailing, when a sward field is to be put

into crop the ground is to be broken up inthe -

spring and plowed once or twice and dragged
intermediate to seedingin the fall. This costs
a great deal of labor, and the summer’s use of
the ground is lost, as is also a great deal in
the richness of the soil by the surface decom-
position of the vegetable matter,

I do not in this patent make any claim to
the manner in which I attach the landside and
mold-board to each other; nor doI herein make

-any claim to the particular manner in which I

form the face of the mold-board, although these
are fully represented and described in this
specification, these improvements having been
made the subjects of claims in an application
for a patent for improvements in plows of cast-
iron, the oath appended to which application
is dated on the 20th day of February in the
present year, (1844;) nor do I claim the plac-
ing of two mold-boards upon one beam, nor
the causing of the rear plow to throw its fur-
row-slice upon that of the fore plow, these hav-
ing been eftected by a plow for trenching; but
having ascertained by varied experiments that
not only the special form of the ontline of the
two boards in their relationship to each other, .
as well as that of the turn of their surfaces,
are points of great importance, I do claim the
special form given to the two boards in their
outlines,as designated by the numbers on their
vertical and horizontal lines in Figs. 8 and 15,
and on the lines showing the width in Figs.
7and 14, these numbers, however, being taken
as relative, as the size of the whole plow may
be varied. It will be manifest that in making
this claim I cannot intend that these measure-
ments should be taken with mathematical ex-
actness, but that the outlines and proportions
should be substantially the same with those
set forth.

I claim—

The particular form given to the heel of the
hinder mold-board, as shown by the triangular
space a' s m, Fig. 8, and the hind view of this
part in Fig. 8", by which form the slice de-
posited by the fore plow is lefs undisturbed
and that cub by the hind plow is raised pre-
paratory to its being deposited upon it.

AARON SMITH,

‘Witnesses:

 GEo. H. SATTERLEE,
JAS. GrOW. '



