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- (No model.)

To all whom it ma; 1 CONCer:

Be it known that we, RAPHAEL S. GREEN
THEODORE S. EDEL, and MARX PAGEL, all
of the city and county of Philadelphia, and
State of Pennsylvania, have invented an Im-

Pprovement in Ice-Boats, of which the follow-

ing 18 a specification.

Our invention has reference to ice-boats;

and it consists in certain improvements fully
set forth in the following specification, and

- shown in the accompanying dIawmgs, Wthh
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by foot or other power.

form part thereof.

The object of this invention is to promde a
frame on runners adapted to move over the
ice with suitable reciprocating frames adapt-
ed to catch into the ice in one direction but
not in the other, the same being reciprocated
In Oper&tmg these
frames the parts are arranged so that the
frames may be held clear of the ice or allowed
to catch thereon to the end that in returning
they shall not drag over the surface thereof;
and, secondly, whereby both the frames may
be supported clear of the ice, whereby the
momentum given to the boat or frame may

carry ib forward for some distance without |

further m%mpulatlon of the said pmpellmﬂ

| frames
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In the drawings, Plgure 1 13 a p]an view of

an ice- boat embodying our improvements |

with a portion of the floor broken away to
show the mechanism by which it may be pro-
pelled and guided. - Fig. 2 is a sectional ele-
vation of same on line 2 x; and Fig. 3 is
sectional elevation on line v 7.
- A is the frame of the machine, and may be
made in any suitable manner. B is the floor
thereof.

C 18 a seat for the operator.

D D are two rigid runners arranged in the
rear, and D’ is the steering-runner loeated in
the forward part of the boat, and secured to
a vertical shaft, D’ 0pelated by the tiller D
The blades d’ of theqe runners are pivoted or
hinged at d’ to their supporting-frames, which
pivotb is located a little in advance of the cen-
ter, and the said blades are adapted to rock
upon the said pivot to compensate for un-
evenness in the ice, being guided vertically,

50 and prevented from lateral motion by the

yokes d, secured to or-formed integral with

rigid runners 18 secured to the frame of the
boat, while in the case of the steering- runner
it is secured to the vertical shaft.

E is a central vertical frame extending from
the front to the rear, or fore and aft through
the boat.

G G are two fmrnes made 1n any suitable
manner, and arranged to work one upon either
side of Sald central frame, E, being free to

have vertical and IIOI'MOI]t‘Ll motlou in the

same plane, and being guided and retained
agalnst said frame E by the metallic guide-
strips ' I. These frames are provided on the

| forward end with shoes %, soshaped that they
may be moved in any dlrectlon over the ice

without catching thereon, and upon their
rear ends with pomted plcks H, which, when
the frames rest upon the ice and are thmsb
backward, eatch into the same and force the
boat or its frame forward. These frames
are provided at their upper parts with rollers
g, which when the {frames are pushed back-
ward, or rather when the boat is forced for-
Ward run upon the springs J, which cause
the frames G to be raised just clear of the i 1ce,

so that at the terminal of each reciprocation

both of the frames G are clear of the ice, as
indicated in Figs. 2 and 3. In moving back-
ward relatwely to the boat proper, the roller
g passes under the rear end of the guide-iron

I, so that when it is pulled forward again the

said roller runs up the inclined end I’ of the

a | guide I, and in moving forward the framé G-
- When

is thus held high and clear of the ice.
drawn forward to the full extent, the roller ¢

runs off the end of the guide I, and the frame
falls slightly, and 18 caught by the rollers or
stops K upon the arms or brackets K'.

I,
now, the frame be thrust backward, it is al-
lowed to fall down, the pick H bemg driven
into the ice by the Weight of the frame. These
frames may be reciprocated by any suitable
mechanism, that shown being well adapted to
the purpose and consisting of links I, and N
and levers M and O, the latter being pivoted

at O’ to the frame E and extended upoun both

sides, by which it is enabled to reciprocate the
frames G G back and forth alternately—that
is to say, when the frame on one side of the
guide-frame E is drawn forward that on the

| the plate D?, which in the case of the rear
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- mechanism to reciprocabe sald frame horizon-

by the tiller D*. By
the propelling-frames  are arranged close to

335,124 -

other side is moved backward, and vice versa. | with 2 prong or pick to catch into theice, and

This lever O may be vibrated by the foot-
pedals P, which are connected thereto by links
R. By this it is seen that the operator may

8itin the seat C and with his feet in the pedals

P propel the boat forward and steer the same
the construction shown

- the center of the ice-boat, and their action

Rt
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upon the ice 18 practically in the same result-

ant line, thus preventing any possibility of

the boat being propelled ina zigzag line against

the will of the operator.

m are guldes for the vibrating lever M which |
may be secured to the floor B or frame A In

- any suitable manner.

While the mechanism shown is for propel-

I ling the frames by foot-power, it is evident

20

that they may be operated by hand-power, or,

if desired, even by steam-power, and the par-
ticular arrangement of levers and links isim-

- material to our invention.
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Having now described our invention, what

‘we claim as new, and desire to secure by Let-

ters Patent, is—
1. Inan ice-boat, two reciprocating propel-
ling-frames prowded with picks or prongs to

‘cateh into the ice, in combination with guides

and suitable mechanism for reciprocating said
frames, the said frames being located close to

“the central line of the 1ce-boat, by which their

35
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power is exerted in practically the same re-
‘sultant line, substantially as and for the pur-

pose Specmed

2. In an ice- bozit a vertically and horizon-

tally reciprocating propellmg frame, provided
with picks or prongs to catch into the ice, in
combination with statmnaay cam devwes to
raise said frame clear oftheice in its forward
movement, and suitable foot-power -lever

tally, substantially as and for the purpose
specified.

3. In an ice- boat a vertically and horizon-
tally reciprocating propellmg frame,provided
with picks or prongs to catch into the ice, in
combination with cam devices to raise said

frame clear of the ice in its forward move- |
-ment, supporting mechanism, substantially as

50

set forth, to support said frame clear of the ice

~ab the two extreme terminations of its horizon-
tal movements, and suitable mechanism to re-
ciprocate said frame horizontally, substan-
tially as and for the purpose specified.

4. In an ice-boat, a vertically and horizon-
tally reciprocating pr()pelling frame,provided

S

guides by which said frame may be free to
move horizontally fore and aft or vertically,
in combination with levers O M and links N 6o
and L, substantlally as and for the purpose
speelﬁed

5. A runner for an ice-boal, consisting of
the frame or plate D?% having vertically-bifur-
cated guides d, 1n combination with the flat
ranner d°, rounded on 1its end and pivoted at
d', between the guides d and in advance of its
center, whereby the runner tends to lie paral-
lel with the line of movement of the boat,
substantially as and for the purpose specified.

6. The propelling-frame G, having the for-
ward end provided with a smooth shoe i, and
1ts rear end with a pick or prong, H, Substa,n. |
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tially as and for the purpose specified.

7. Inanice-boat, the combination of the re-
ciprocating frame (x, baving prong H and
roller g, with guides, spring J, and guide-rail
I, substantially as and for the purpose 5pe01-
fied.

8. In anice- boab the combination of the re-
ciprocating frame G having prong H, rollers
K, and rollers g, with supports K’ gmdes.,
8pr1ng J, and guide-rail T substantlally as a,nd_ :
for the purpose Spemﬁed | -

9. In an ice-boat,the central frame, E,in com-
bination with the propelling- frames G locat-
ed one on each side and provided with prongs
H, and suitable power mechanism, consisting
of levers O M and links N and L, t0 recipro-
cate sald frames alternately in 0pp051te direc-
tions, substantially as and for the purpose
Speclﬁed

10. Inanice-boat, the combination of frames
(x, adapted to be remprocated in the line of
movement of the boat, and having picks to g5
cateh into the ice, with horlzontal levers M O,
connected together and with the frames by
links N and L, the two foot-pedals, links R,
connecting said pedals with the lever O on
each side of its pivotal point or fulerum, and 100
a seat, C, for the operator to sitin while oper
ating the pedals, substantially as and for the
purpose specified.

In testimony of which 1nvent10n we here-
unto set our hands, |

RAPHAEL S. GREEN.
THEODORE S. EDEL.
MARX PAGEL. -
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Witnesses:

R. M. HUN’I‘ER
~ ANDREW ZANE Jr.
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