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To all whom it may concern:

Be it known that I, CHARLES STEINER, a
citizen of the Republic of Switzerland, resid-
ing at Elmira, New York, have invented a cer-
tam Improvement in an Apparatus for Clear-
ing a Canal Through Ice on Navigable Water,
of whleh the following is a spemﬁcatmn

On the northern rivers, lakes, and sea har-
bors of the United States navigation is limited
to a certain period of the year on account of
the ice, while during the remainder of the
year nm"lgatlon IS stopped or kept open only
with great expense by powerful steamboats.

It is the object of my invention to provide
an economical and efficient means to open and
clear canals through the thick layers of ice
which generally cover the northern waters for
hundreds of miles during winter-time, and
thusto keepnavigation open during the whole

year or such a permd as may be desirable and.

agreed upon.

The important advantage of having navi-
gation independent of the temperature has
not been accomplished as yet for large dis-
tances and with economy. Except through
great masses of floating ice, which, however
generally oceur only during a few days, the
invention is adapted to make navigation re-
liable.

The drawings show and hereinafter is de-
seribed a su1table arrangement of the appa-
ratus, the subject-matter claimed as novel
belnﬂ' hereinafter definitely speecified.

Figure 1 is a plan view of the apparatus at
work advancing in the direction of the arrow,
the parallel lines a b and ¢ d signifying the
Iimits or borders of the canal. Fig. 2 is a lon-
gitudinal section « ¥ of the apparatus, show-
ing its position on the ice when at work. Fig.
3 18 a cross-section v w through one of the
two floating vehicles or rafts, showmg in de-
tail the constructmn of the same.

Similar letters of reference indicate corre-
sponding parts.

In the drawings, A and B are the two r&fts,
composed of a number of pontoons connected

by trusses 7 ¢ and supporting an immersed

bottom with smooth lower surface over their
whole length and width, one bottom overlap-
ping the other at the interspace of the rafts,

, I

| at the line n 0 ¢

The bottom of the raft B
isinclined and has an edge z at the lower end
of the slope, which projects somewhat over
the bottom of the interspace and of raft A on
the whole width of the vehicle.
are connected by means of a strong central
hinge 0. The pontoons r s ¢ u, &c., are con-
nected by means of the trusses f q and allow
a vertical deflection of the raft by means of
hinges at points 7 <.

For a small-sized canal, where the floating
vehicle may easily be made strong enough to
resist bending, all rafts may be ﬁrmly con-
nected in one raft.

The pontoons are divided transversely in a
number of water-tight compartments, which
may be partly loaded with water:.

Ahead of the raft B are erected on adjust-
able platforms D a number of circular saws
C; one being located at the center and two
at the borders of the canal.

G and G are two cylindrical drums with
rough surface rotating on upright shafts,
which can be pressed awamst the evenly-cut
borders of the ice- canal

H is a paddle-wheel.
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Thetwo rafts -
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E and F are the buildings or sheds for the

motors, the transmission-gearings, and the
men.

I.1 are two chains for regulatmg the inter-
space 1n the curves.

K is a flat gunide-rail behind the central saw.

I, LLare n'ulde rails of stronger construction
on the bottom of the raft.

When at work, the ice is cut by means of
the ecircular saws, and the tables of ice are
pressed under the advancmn‘ inclined bottom
of raft B, sliding along the gulde-rall K until
the lower end z of the incline reaches them.
After passing beyond this line of the moving
inclined plane the tables of ice break at the
projecting edge 2z of raft B on acecountof their
buoyancy, and are then under the bottom of
the inferspace and of raft A, which is nearly
horizontal, and adjusted at such a depth that
it stands deeper than the lower edge of the
adjacent unbroken borders of ice at the bor-
der-lines a b and c¢cd. The strong guide-rails
L L, which diverge in a skew direction by
their forward movement, then shift the ice

so that the bottom of the raft B extends to | outwardly underneath the unbroken borders,
the line m o p and that of the raft A begins | leaving the canal free for navigation.
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known to me the inclined planes press the ice

. | 614,142

When the ice issolid and of sufficient thick- |

ness, the moving force is exerted by means
of the twolateral drums G, while the paddle-
wheel serves for moving through open water
or thin or broken ice, forward or backward,
the chains I I being used in curves. -

There may be employed only one or a num-
ber of motors to supply the necessary power.

The adjustment of the necessary draft and
inclination of the vehicle is done partly by
the load of water pumped into the pontoons
and partly in some other manner, as the in-
ventor may deem fit. |

This apparatus differs from former ice-

breakers in its construction as well as in its
In all former ice -breaking boats

outwardly and downwardly at the same time.
This cannot take place without crushing the
ice, and thus causing an enormous loss of mo-
tive power. In my apparatus, however, the

table or block of ice is first moved down- |

wardly and the outward movement is caused
only when said block of ice has been brought
before at sufiicient depth to pass without
hindrance underneath the borders of the
canal.

I elaim—

In an apparatus for cutting a canal through
ice a vehicle, made up of rafts, connected to-
gether, the bottom of one portion of said ve-
hicle being an inclined plane and the bottom
of the other portion forming two nearly hori-
zontal planes; guide-rails, attached to said
vehicle beneath its bottom and running cen-

trally down the inclined bottom onto the

nearly-horizontal bottom, thence diverging
to the outer side of said bottom, to press the
cut ice first downwardly and then outwardly
under the uncutice,substantially as set forth.
| CHARLES STEINER.
Witnesses:
KARL VON W AGNER,
HANS VON W AGNER.
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