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UNITED STATES PATENT OFFICE.

PAUL FERDINAND STEIN, OF NEW YORK, N. Y., ASSIGNOR OF ONE-THIRD TO ADELGUNDE M.
PIEL AND ONE-THIRD T0 GEORGE C. SCHNEIDER, OF BROOKLYN, XEW YORK.

APPARATUS FOR CUTTING PLATE-ICE.

No. 504,569.

Application filed August 23, 1905,

To all whom it may concern:

Be it known that I, Paur F. StrIN, 2 citi-
zen of the United States, and a resident of
the city of New York, borough of Brooklyn,
in the county of Kings and State of New
York, have invented a new and Improved
Apparatus for Cutting Plate-Ice, of which
the following is a full, clear, and exact de-
scription.

My invention relates to an apparatus for
cutting ice in plate and block 1ce plants, in
which the ice is formed in a tank on both
sides of a vertically disposed coil through
which the freezing agent is circulated. in
stich plants it is necessary after the forma-
tion of the ice to dislodge it from the coil
and this is usually effected by steam heated
cutters which descend along the sides of the
coll and melt off or sever the ice in cakes.

1t is to such a device that my invention re-
lates and the invention relates more partic-
ularly to those cutters in which two sets of
cutters are provided and arranged to descend
simultaneously on opposite sides of the coil,
whereby to free one coil at a single opera-
tion.

An important object of my invention is to
arrange the cutters, whether they are in one
or two gangs so that each gang of cutters
will be made up of a number of individually
and independently movable units, the ad-
vantage of which 1s that should one of these
units meet with any obstruction in the ice,
the other units will continue their operation
and the action of only one will be delayed
rather than the whole body or gang as would
be the case were the cutters connected to

~ move non-independently.

40

My invention involves various other fea-
tures of importance relating to the construe-
tion and organization of the apparatus, all
of which will be fully set forth hereinafter,
and particularly pointed out in the claims.

Reference is to be had to the accompany-
ing drawings forming a part of this specifi-
cation, in which similar characters of refer-
ence indicate corresponding parts in all the
figures.

Figure 1 is a side elevation of the machine,
broken away at the center; Fig. 2 is an end
view of the same; Fig. 8 is a horizontal sec-
tion taken practically on the line 8—38 of
Tig. 2; Fig. 4 is a detail perspective view of
one of the cutters drawn upon an enlarged
scale; Fig. 5 is a side elevation of a portion

Specification of Letters Patent.
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of a cutter blade and a longitudinal section
through a portion of a steam supply pipe for
the cutter, the view being also drawn upon
an_enlarged scale; Fig. ¢ is a detail longi-
tudinal section taken practically on the line
6—6 of Fig. 5; and ¥ig. 7 is a detail hori-

" zontal section taken substantially on the line

T—T7 of Fig. 5.

A represents beams having suitable sup-
ports A’, and beneath the said beams A
treezing coils A? are longitudinally arranged,
as is shown in Figs. 1 and 2. On the said
beams A tracks ¢ are laid, extending trans-
versely of said beams A and of the coils A2,
the tracks being slightly beyond the ends of
the coils, as is illustrated best in Fig. 1.

The frame of the machine consists of end
uprights 10, which are preferably of an A-
pattern, and the legs of the said uprights
are connected at the bottom by a transverse
base plates 11. The said end uprights 10
are connected at the top by a beam 12, and
about centrally between their ends by a sec-
ond beam 13, and beams 14 and 15 arranged
one above the other connect the base portions
of the end uprights at the front and at the
rear. At the center of said uprights a beam
16 1s secured to the upper central portion of
the base plates 11, and at the bottom portion
of said base plates 11, beneath the beam 16,
a second connecting beam 17 is secured.

All of the beams above mentioned are
preferably made of channel iron, but I do
not confine myself to any given shape of
material.

The frame of the machine is provided with

- wheels 18 suitably mounted on journals ex-

tending out from the base plates 11 of the
end standards 10, and the said wheels 18
are adapted to travel on the aforesaid tracks
@, as is shown in Figs. 1 and 2.

A winding shaft 19 is journaled in the
base plates 11 at their central portions near
the top, and a second winding shaft 20 is
similarly journaled below the upper winding
shaft 19. The lower winding shaft 20 is
provided at one end with a gear 21 outside
of the adjacent base plate 11 of the frame,
and this gear 21 is engaged by a beveled
pinion 22, secured on a shaft 23 mounted in
suitable bearings 24 carried by the end up-
right 10 at which the shaft is located, as is
shown in Figs. 2 and 3; and at the outer
end of the said shaft 23 a hand wheel 25 is
secured. At a convenient point in the length

60

65

70

75

80

85

90

100

105

ot

10



30

35

40

45

50

55

60

65

=

of the shaft 23 1 ratchet wheel 26 is fast to

the shaft, engaged by a pawl 27. At the
opposite end of the upper winding shaft 19
a beveled gear 28 is secured, engaged by a
beveled pinion 29 secured to the shaft 30
mounted in bearings 81 carried by the up-
right 10 adjacent to the shaft; and the said
shaft 80 is provided with a ratchet wheel 32
engaged by a pawl 33 pivoted on said stand-
ard, while on the opposite end of the shaft
30 a hand wheel 34 1s secured.

A drum shaft 86 is located over the upper
connecting beam 12, being journaled in suit-
able bearings 85 carried by the ends of the
said connecting beam 12, and the said drum
shaft 86 is provided with a series of parti-

tion drums 87 corresponding in number to.

the number of cutters employed, which cut-
ters will be hereinafter specifically described.

The end cutters employed are what I
term double cutters and the intermediate
cutters are single cutters. Both forms op-
erate in the same manner and both are of
practically the same construction. The sin-

. gle form of cutter is illustrated in detail in

Iig. 4 and is constructed as follows: The
blade B is vertical and is horizontally of L-
shape, comprising a short member 38 and a
longer member 39; and at the bottom and
under edges of said blade a preferably
semi-circular groove 40 is produced. A ver-
tical angle iron 41, constituting a guide, ex-
tends upward from the point where the
members 38 and 39 of the blade join, and
near the upper end of the angular guide bar
41 the contracted or corner portion of a tri-
angular skeleton horizontal yoke 42 is se-
cured in any approved manner. The termi-
nal portions 43 of the base member of the
yoke 42 are rendered solid. The said yoke
49 is held fixedly in position by brace bars
44 attached to its thickened ends 43 and to
the upper end portion of the guide bar 41.

An exhaust pipe45 ispassed down through
one thickened end 43 of the yoke 42, which
pipe has an outwardly and downwardly
curved upper end 46, and a corresponding
steam feed pipe47,having anoutwardly and
downwardly curved upper end 48 is passed
down through the opposing end 43 of the
yoke. A bracket 49 is secured to the blade
B, adjacent to its upper edge at each end,
which brackets have eyes 49* at their outer
ends, and larger brackets 50 are likewise
secured to theblade B just below the brackets
49. The lower brackets 50 are shown se-
cured to the opposite sides of the blade, and
each is provided at its outer end with a
socket member 502, conically shaped exteri-
orly. - The bores of the socket members 50*
are enlarged at the top and threaded, as is
shown at 51 in Fig. 5; and this portion of
one bracket 50 receives the threaded lower
end of the steam feed pipe 47, while the
corresponding portion of the opposing

904,569

bracket 50 receives the threaded lower end
of the exhaust pipe 45. The socket members
50 of the brackets 50 and the eyes 49° of the
brackets 49 are practically in vertical aline-
ment with the end grooves 40 of the blade
B, as is shown in Fig. 4. The socket mem-
bers 50* ave given the conical formation
shown in order that they may readily pass
through the ice.

A cutting tube 52, adapted to contain
steam and by its radiant heat to cut its way
through the ice, has its end portions entered
into the bores of the socket members 50° of
the brackets 50, and the ends of the said cut-
ting tube 52 are carried up to meet the lower
ends of the steam feed pipe 47 and the ex-
haust pipe 45. The cutting tube 52 fits
snugly into the groove 40 in the bottom and
the side edges of the blade, about one-half
of the exterior surface of the said tube ex-
tending out from the said groove at the
bottom and at the corners, while the terminal
portions of the cutting tube arve preferably
carried inward from the end edges of the
blade.

In order that the steam in the pipes 45
and 47 shall not be affected by the ice
through which the tubes may pass, the said
tubes are provided with a cover 53 of as-
bestos or other insulating material, and this
insulating covering 53 is surrounded by an
outer or jacket tube 54 ; but the cutting pipe
52 is fully exposed, so that all of the heat
contained therein may be brought to bear
upon. the ice through which the blade B is
adapted to pass.

70

75

80

85

100

Vertical angle bars 55 are secured to each .

side of the central beams 16 and 17 near each
end of the beams within the frame, adapted
as slide-ways for the angle guide bars 41
of the end cutters as is shown in Fig. 3: and
between the ends of said beams 16 and 17
T-bars 56 are secured at each side of the
said beams 16 and 17 at regular distances
apart, which T-bars serve as slide-ways for
the intermediate cutters and for the inner
end or feed sections of the end cutters. The
cutters are arranged in series, the series be-
ing at each side of the central beams 16 and
17, and the arrangement of the cutters rela-
tive to each other is such that adjoining cut-
ters of a series coact to cut a rectangular cake
of ice from the freezing coils, and this is ac-
complished by causing the guide bars 41 of
one cutter and the feed pipe 47 of the next
cutter to engage with the same T-slide-way,
as shown in Fig. 3. The cutters are further
guided in their vertical movement by caus-
ing their exhaust pipes 45 to pass between
friction rollers 57, located at the upper edge
of the upper side beam 14 of the frame, and
the feed pipes 47 to engage with friction
rollers 58 located on the upper central beams
16 of the frame.

While the cutters act independently in
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their cutting operation, all of the cutters of
a series are simultaneously raised; but the
cutters feed themselves automatically down-
ward, namely, through gravity.

The longitudinal member 89 of each blade
B is provided with an eye 572, as is shown
in Fig. 4, to which eye one end of a rope 58
is attached, which rope is carried over a
drum 37 on the overhead shaft 36, and then
down to one of the winding shafts 19 or 20
to which the rope is secured. -

By reference to Fig. 8 it will be observed
that corresponding cutters of the series are
in transverse alinement, and as is illustrated
the ropes 58* of the first series of cutters are
attached to the upper winding shaft 19
while the ropes of the rear series of cutters
are secured to the lower winding shaft 20,
the ropes being wound in opposite direc-
tions on the two shafts, as is shown in Fig.
3. The two winding shafts arve independ-
ently operated by the shafts 23 and 30 lo-
cated at opposite ends of the frame, as has
been described. Tt may be here stated that
the pawl and ratchet mechanisms of the op-
erating shafts 23 and 30 are brought into
action only when the cutters are to be raised.
When the cutters are in action the ropes 58
are free to unwind from the winding shafts
19 and 20. The ropes 58" of corresponding
cutters of the series pass over the same drum
37, being separated by a partition formed
exteriorly on the drum, as is shown in Fig. 1.

Exhaust cylinders 59 are supported by
suitable hangers 60 preferably at the outer
faces of the lower side beams 15, and flexible
tubes 61 connect with the said ‘cylinders 59
and with the exhaust pipes 45 of the cutters.

A steam supply pipe 62 connected with
any source of steam supply is suitably sup-
ported at about the central portion of the
end uprights 10, which supply pipe 62, is
provided with a number of valved branches
63, and each of said branches 63 is connect-
ed with a feed pipe 47 of a cutter by means
of flexible tubes 64, so that the supply and
the discharge of the steam is in no manner
interfered with while the cutters are being
raised or while the cutters are dropping
while in action.

All of the cutters are of the same con-
struction with the exception of one pair of
end cutters; and in order that these cutters
may also cut a rectangular cake of ice from

the freezing coils, these cutters are provided

with two transverse parallel sections, a sec-
tion 38 and a second and outer section 88%;
consequently two exhaust tubes are em-
ployed, the regular exhaust tube 45 connect-
ed with the section 38 of the blade, and an
exhaust pipe 45° connected with the addi-
tional transverse section 88 of the blade, as
shown in Fig. 3. Friction rollers 57 are also
provided for the added exhaust pipes 45%
Each of the exhaust pipes 45 and 45* are

S

connected by a flexible tube 61 with the ex-
haust cylinders 59. :

In the operation of the machine it is car-
ried over the coil in such manner that the
coil will be longitudinally beneath the cen-
tral beams 16 and 17, as 1s shown in Fig. 2.
The pawls are then disconnected from the
ratchet wheels on the operating shafts 23
and 30, and the lower edges of the blades are
brought down in engagement with the up-
per surface of the ice at each side of a freez-
ing coil. The steam is then turned on and

70

78

passes down through the feed pipes 47 of

the cutters, heating the cutting tubes 523 and
as said tubes 52 become heated they melt or
cut their way down through the ice, the lon-
gitudinal members 39 of the blades being
quite close to the coils, and in this manner
the cutters gradually work themselves down,
and cut or melt their way simultaneously at
each side of the coil down to the bottom of
the block of ice formed on the coil, separat-
ing the said block simultaneously into cakes,
which after the cutters have been raised can
be elevated and disposed of in the customary
manner. It has been found best, in prac-
tice, to make the groove in the blade suffi-
ciently deep to extend over half the diame-
ter of the tube and to crimp or clamp the
said edges upon the tube, but other means of
attachment may be employed.

Having thus described my invention, I
claim as new, and desire to secure by Letters
Patent,—

1. In a machine for cutting plate ice, a 100
wheel-supported frame, angular cutters ar-
ranged in gangs, one gang opposite the
other, and the cutters of each gang being
capable of individual action and vertical
movement in the said frame, guides for the 105
said cutters, a tubular penetrating edge for
each cutter, a steam feed pipe and a steam
exhaust pipe for each cutter, said pipes be-
ing connected with opposite ends of the
tubular penetrating edge of the cutter, a 110
source of steam supply, receivers both of
which arve carried by the wheel-supported
frame, flexible connections between the re-
ceivers and the exhaust pipes of the cutters,
flexible connections between the steam feed 115
pipes of the cutters and the said steam sup-
ply pipe, and means for raising the cutters
and for permitting them to operate down-
ward by gravity.

2. An apparatus for cutting ice compris- 120
ing a frame and a gang of independently
movable cutters vertically guided on the
frame in transverse alinement with each
other and adapted to descend along one side
of the coil to sever the ice therefrom in 125
cakes.

8. An apparatus for cutting ice compris-
ing a frame and a gang of independently
movable cutters vertically guided on the
frame in transverse alinement with each 130
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other, and adapted to descend at one side of
the coil to sever the ice therefrom in cakes,
said cutters being juxtaposed to each other
and certain of them being L-shaped and the
cutter at one end being U-shaped.

4. An apparatus for cutting ice compris-
ing a frame and a gang of independently
movable cutters vertically guided on the
frame in transverse alinement with each
other and adapted to descend on one side of
the coil to sever the ice therefrom in cakes,
said cutters being juxtaposed to each other
and certain of them being L-shaped and the
cutter at one end being U-shaped, steam
pipes and exhaust pipes respectively extend-
g along the side edges of the L-shaped cut-
ters, a steam supply pipe communicating
with the U-shaped cutter at a point inter-
mediate its edges and two exhaust pipes for
the U-shaped cutter respectively extending
along its vertical edges.

5. An ice cutter having a metal plate, a
steam pipe running along the lower edge
and one side thereof, a bracket secured to
said side of the plate and having a socket
member in which said steam pipe is entered,
a second steam pipe extending downward
to the plate and also entered into said socket
member, insulation surrounding the second

904,568

pipe, a jacket surrounding the insulation
and a second bracket secured to said side
edge of the plate and having a socket mem-
ber receiving the lower end of the said
jacket.

6. An apparatus for cutting plate or block
ice comprising a wheeled frame adapted to
travel over the tank and having two trans-
verse gangs of cutters arranged to descend
on opposite sides of the coils, a steam supply
pipe centrally located on the frame between
sa1d gangs, flexible connections between said
pipe and the cutters to supply steam thereto,
exhaust pipes mounted at each side of the
lower portionof the frame, outside of the cut-
ters and respectively adjacent to said gangs
of cutters, two winding shafts arranged one
above the other centrally in the lower por-
tion of the frame, connections between the
said shafts and the respective gangs of cut-
ters and means for manually rotating said
shafts, whereby to raise the cutters.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

PAUL FERDINAND STEIN.

Witnesses:

Isaac BrrNKOPF,
Jacos H. BernNkoPF.
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