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- set forth the nature and principles of my
" said improvements by which my 1nve11t1011_
 may be distinguished from others for a simi-.
B lar purpose, together with such parts or

L '--_,cembmatmns as. I elmm and desu:'e to heve
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To (::ZZ w?wm etmmj concefm -
o Be it lmewn that I, SA“\IU]}L NIGOLSDN'
‘of Boston, in the c:(:aunt;&r of Suffolk and State |
have mvented new and
-~ 5 useful Improvemente 1in Machmery for |
. Breaking Up and Dlsplacmo or Removing.
. TIce Which Forms in Rwere, Harbors, &c -
and that the following description, t taken in
"+ connection with the accompanying drawings
10

......

The machmee or epperatne Whlch hev

L --jheretefore been devised for the above speci-

fl om the madin body of the same.

"My improvements combine mecha,mcal ar- |
‘will: be ezplemed hereinafter:

and lowermg, is accomplished bv means of a
cord ¢ ¢ ¢ Figs. 1, and 2, connected to said

e ”'ff*rﬂnfrements for -cutting the ice into strlps,-
. for breaking said strips into blocks or
R R smaller pieces, and depressm,q and passing
or gmdmg the s same under the main body of

- 1ce, on each side of the steam tow or tug

- -beeL (to the bow. of which my improve-

T ments ave to be-attached) ; and also for pro-

from the destructlve el

e -5*";81111; from their coming in contact: with drift
- ice and other ﬂmtmﬂ' eubstflnces
<o of the above results is effected, by means of |

- circular cutters or straight plows, arranged
some llttle dzsta,nee m frent of the bow of

e ﬁ'_'1t the clreular euttels being dmven bV bends

- ~ from any proper shaft of the. steam’ engine.
R '_”ﬁ;-;"The brewkmh, depreesmoend removing the

0 4B'ice ls provided by a “shield ” or “shoe,” at-
"= tached to the- bow of the boat but in rear
of the cutters-aforesaid, said shield or shoe'|
being as wide as the eombmed width of the
' fboet and paddle wheels, and having its un-
derside formed with such planes as W"H de-
“press and guide the ice as herein above speci- -
fied. The protectlon to the paddle wheels
1is secured- by the arrangement of guards,
‘composed of rods or thm strips or bars of
‘iron, about the lower parts of the wheels, the

f'rods belno ﬁxed et such 111terva,ls epart as

The ﬁrst |
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hereinafter referred to, forms a full and ex- |

“act specification of Lhe same, wherein I have -
' _'length to Lhe Wldth of the tmek to be cut,
| or to the combined width of the hoat A, A S
and the paddle Wheele B, B. This shaft has.. |
‘proper bearings in whleh 1t 1emlves in the
timber fremewelk b b 0.b, which may .
- | constructed of 101101t11d111‘L1 and transvelse"' S
| beams properly fremed toeether as seen in -
the drawings, Figs. 2
fied purpose, have failed in ‘lCCOIHlpl}.ShlIlﬂ | suitably
~ effectually the desired result, by reason of
. the absence or want of some. edequftte mea,ns_-
- for chsphemﬂ or e]e%rmo' away the pieces
... or eakee of 1ce Wthh hzwe been separated .-

-.

“the same.

nearest to the bow of the boat),
shatt ¢ ¢ Flos 1, 2, which shaft has Sultable'_
| bearings in- the uprwht blocks d, d, d, d,
supported on the shield or shoe ¢ ¢ ¢ ¢ Wlnch;_-:. 8
the raising =
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‘re e\elude ice. &c but te allow the fl ee ﬂow... |

ing of the water. R
The ﬁﬂ'ures of the aecompanymﬁ plate ef'. L

_'dl awings represent my improvements. 80

qure 1,152 side elevation of a boat Wlth

my- 1Inpmvement rr,tt.ewlned te ‘rhe ‘bow of

Fig.. 2, is a te-p view or plan of
‘the same, and o 10 3 is a plan or view of the
'.hndersrlde of the sqme showmﬂ the planee of

6|
_the shoe &c. A

a a. Figs: 1 2 3 is a lonn‘ Sh&ft equel 111

A and 3 or in any other

stronfr manner.
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.
Thls framework B
b0b b is ‘ernﬂ*ed so as to be raised and

1owered by turmncr (on its rear side or that

.on a long

80 1

framework, end passmg over a pulley Iy

properly supported, so as to turn, in a mor- . o

tise ¢ of an melmed mast or bowsprit A A

“Circular revolving cutters R 1ge 1 2 3

Afirmly secured to some eonvement palt of]._

- SR tecting the 10]:'013e11111h ‘wheels of - the boa,t -i_the front of the boat.

eets which would re- | o |

may be placed a,nd ﬁrm]y f’lStE}Iled 011 the

_.shaft a ¢, at any proper mtervmls apart, for
the purpose of cutting the ice into strips.
The cutters of a circular kind which T have |
“devised and think preferable to all kmds of

| circular saws have their teeth- formed in a
liooked shape as shown in Figs. 2, and 3,the
‘turn or bend of the teeth bemo eurved or
_- antmhr, as may seem most ﬁttme', and said
bend or turn being alternately on one and
the opposite side of the cutter, or so that =~

L
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each tooth shall be bent in an opposite direc-

‘tion ‘to that of the one which. precedes 1t,
~which arrangement it will. be seen pro wdes
for the euttmﬂ* of wide grooves in the ice.
"The revolutions of the clrcular eutters are.
effected by bands or chain belts 4 4 7.9 p%ss— -
ing from pulleys %, %, on the shaft ¢ a, to
__other pulleys A Z on the shaft ¢ ¢, which lat-
ter shaft is revolved by similar bands or o
belts m My M pa,ssmg fmm it to a,nv' S
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~ proper shaft of the steam engine or of what-

10

ever motive power may be used. In view
of the circular cutters above described any

~of the various kinds of ice plows may be

used, being arranged along the front of the

N _-flamework bbb b

The plow which I have designed 1s repre-
sented partially in Fig. 1, and more partic-

~ularly in Iigs. 4, and 5, which are detailed
views, the former being a side and the latter |
A front view of the same.

The several teeth n n &c. are Secured- to
the beam o, each tooth being longer than

- that which precedes 1t, and being of a bow

__'15_

20

shape, so as to have a cutting edge all
around the bow as seen 1n Fig. 5, and an
open space 1n the middle to allow the chips

beam o of the plow may be raised and low-
ered by the vertical adjustment provided for
in the uprwht bar » which will be seen by

. inspection of Ifig. 4, which adjustment ac-
© commodates the madhmery to ice of dlﬂ"er— .

- ent thickness.

25

The above description embraces all that

- part of the machinery which has for its ob-
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" boat as shown in Fig. 3, their apexes being

13

ject the ._CUtting of the ice.

- is to break it into pieces and clear it away.
This is done by the shoe or shield ¢ ¢ ¢ ¢ |

herein above mentioned. This shoe 1s con-

- structed of timber or plank strongly framed
~and is formed so as to fit the bow of the boat

to which it 1s to be very firmly fastened by
Dbolts and braces or otherwise.

width of the shield is like the length of the
shaft a a equal to the combined width of

side of this shield 1s formed as follows:

Across the front of the same there 1s a short |
incipient inclined plane g q ¢ ¢ Figs. 1, and
3, the object of which 1s to enable or cause
the shield to rise upon the strips of ice atter

they have been sawed, said plane being made
sufficiently abrupt for this purpose.

:)hnes r r », » 7 7 which extend to the rear
of the shleld on each side of the bow of the

in the same plane with the respective sides

of the
planes s s, s s starting from a common line

to near the center point of the front line of

o the plane ¢ ¢ ¢ ¢, said line ¢ being 1n the
- same longitudinal Vertlcal plane as the an- |

‘The next process |
protect the_ floats of the same and prevent
blocks of drift ice or other floating sub-
stances from coming in contact with them,
are composed of the longitudinal side bars
¢, ¢, Figs. 1, 2, 3, arranged on the outside
of the wheel ‘and returned and fastened to

The total |

follows:

From |
the rear line of this plane commence two
triangular and more gradually inclined

3,668

“oles of the bow of the boat, form a wedge
‘which should enter into the center gTo0ve
made by the plows or cutters; these two ver-
tical planes diverge until their rear ends

would meet, vertical planes drawn by or -
| tangents to the sides of the shield. The dn‘:’-

ference of level between the front of the

plane ¢ ¢ ¢ ¢, and the rear ends or apexes
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of the triangular planes r # », » # 7, should

be sufficient to depress the pieces of i ice to
-a depth equal to the thickness of any ice,
and it will readily be seen that the above}

specified arrangement of the vertical planes

&8, 8 8 will serve to guide or pass the pieces
so depressed, under “the main body of the
“1ce as herein above set forth. This shield
“may be permanently fastened to the boat or

of ice to pass through. The rear end of the | 1t may be arranged so as to be removed from

or adapted to the same at pleasure, and the

~various planes may be protected with iron;
it will also be evident that modlﬁcatlons

may be made in the arrangement of the

planes on the underside of the shield, but
the essential principles must remain the

same and must involve the power to break,

“depress, and pass away the pieces of ice.

The guards about the paddle wheels to

70

75

80

85 A

90

the sides of the vessel (see IFigs. 2, 8,) and

of the curved bars wu, u, u, arra,nged on the
| underSIde of the Wheel as seen in the draw- _-

 the boat and paddle wheels, so that the faces |
- of the sides of the shield shall be in the |

Ings or in any other proper manner.

Having thus set forth and- described my_

same vertical planes with the exterior sides | improvements I shall Spemfy my clalm aS

of the wheel the length of said shield ex-
tending to about “midships.” The under- |

What I claim as my invention and desue
to secure by Letters Patent 15—

wheels by which the boat 1s propelled
In testimony that the forea’omo 1S a true

deseription of my said invention and im-
provements I have hereto set my sionature

so as to de~-

Making the shield or shoe at the bow to
consist of a combination of inclined surfaces,
“arranged as herein descrlbed
press and carry the ice under, and on each
‘side, the shield being as wide or nearly so,
as the extreme width across the paddle-'
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this thirteenth day of March, in the Vear.'i )

eighteen hundred and fortv-four
shield. Two diverging vertical |

SAMUEL NIOOLSON

Witnesses:
Ezra LixcoLw, Jr.,

Jas. B. ROBB |
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