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UNITED STATES

PATENT OFFICE.

KARL F. SNOW, OF CLEVELAND, OHIO, ASSIGNOR TO C. 0. BARTLETT &

COMPANY,

OF GLEVELAND, OHIO,

A PARTNERSHIP.
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SPRECIFICATION forming part of Letters Patent No, 719,524, dated February 3, 1903.

. Application filed June 8,1801, Serial No, 63,689..

(No model.)

- To all whom it may concerw:

Be it known that I, KARL F. SNOow, a citi-
zen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of

5 Ohio, have invented a new and useful Im-
provement in Conveying and Cooling Appa-
ratus, of which the following is a specifica-
tion, the principle of the invention belnyg

- herein explained and the best mode in which

10 I have contemplated applying that principle,
so a8 to distinguish it from other inventions.

My invention relates to devices for convey-
ing and cooling hot material, such as the
clinker produced in the manufacture of Port-

15 land cement.as it comes from the kilns used
insuch manufacture, its 0bject being to ef
such coolingin a rapid, efﬁeaclous and hence
economlcal manner.

Said invention consists of meanshereinafter

20 tully deseribed and speelﬁcdlly pomted out
in the claims.

The annexed dla,wmn's and the following
description set forth in detail certain mech-
anism embodying the invention, such dis-

25 closed means constituting but one of various

~ mechanical forms in which the principle of

“the invention may be used.

In said annexed drawings, Figure I repre-
sents a broken side elevation of a structure
embodying my invention, illustrating the po-
sitions of certain parts connected therewith
in outline. Fig. Il represents a broken plan
view of the structure illustrated in Fig. I.
Fig. IIl represents a horizontal section of one

30

25 end of a conveyer embodying my invention,

showing the interior structure in elevation
therein.
tndinal section of a part of such conveyer,
showing parts in elevation therein, such sec-
tion being made on an enlarged scale. Fig.
V represents a transverse section of said con-
veyer,takenupon the plane indicated by line
5 5, Fig. IV; and Higs. VI, VII, and VIII
represent detall views of parts used in such
45 conveyer. Fig. IX represents a transverse

vertical section taken upon the plane indi-

cated by the line 9 9, Fig. III, showing por-

tions in elevation therein. Fig. X represents

a detail plan view, and Fig. X1 a bottom plan

40

5o view, of a portion of the means forimparting

fect .

Fig. 1V represents a vertical longi-

‘| movement of the material to be cooled throu gh

said conveyer, illustrating a series of groups

inclined blades utilized for such purpose.

The structure illustrated in the drawings

‘embodies the invention as particularly ap- 55

pliedin the manufacture of Portland cement,
and I shall hereinafter describe such inven-
tion as so applied. Below the series of ro-
tary kilns A is arranged parallel therewith

a series of hoppers b, one beneath each kiln. 6o
These hoppers are placed upon and commu-
nicate with the interior of a eonveying-chan-
nel formed by a top wall b’y double side walls

b?, and a double bottom 6% as shown in Fig. V.
These walls curve at one end of the conveyer- 65
channel and double back, as shown in Figs,

IT and III, the inner shells of the double side
walls, as illustrated in this particular in-
stance, ending in both branches of the chan-
nel before carving, as shown in Ifigs. I1l and 4o

' JX, such construction being merely the re-

sult of economy of construction and not of
operative necessity. The inner shell above
mentioned falls short of the top wall 6', form-
ing thereby a ledge b* which is utlhzed fora 75
tlack as will her emafter appear. From the

| p01ntS where said inner shell ends a shell 07,

Fig. IX, is secured to the outer shell of the
outer side wall, forming a continuation of
the outer member of said track. A similar 8o
shelf 0% forming an outside track member,
1S prowded at the opposite end of the strue-
ture, as shown in Fig. X. |
The opening for med between the inner and .

outer shells of the SIde and bottom walls ends 85

at the points ¢ and ¢', respectively, asshown

in Fig. IT, and connected with said ends, re-
spectwely, are a water-inlet ¢* and a water-
outlet ¢, by means of which a stream of wa-
ter may be caused to continuously flow around go
in said space between such shells from one
end to the other, as will be readily undel-
stood.

The conveying-channel ends c* and ¢ are
left open to communication with the atmos- g5
phere, and connected with the curved endis -~
an air-blower D, by means of which a cur-

‘rent of air may be caused to continuously

flow from one extremity of the structure to
the other through both branches of the Ghﬂ]l-— 100

r
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nel, such current passing in the construction ]

illustratedin the same direction through both

“branches simultaneously.

In each end of the structure and at the
junction of the ends of the branches of the

conveying-channel is located a horizontally- |

placed sprocket-wheel Eand K, around which
passes a sprocket-chain E?, each link of which
1s composed of a bar K3, formed at one end
with a yoke e for receiving the sprocket-
teeth and a bearing ¢’ at the opposite end,
resting in the end of the yoke of the contigu-

ous link and vertically journaled therein by

means of a journal-pin e®. Kach link is sus-
pended from a truck F, provided with two
wheels, one mounted at each end of the truck-

axle, running upon the track formed by the |

side walls and shelves. From the middle of
each axle is suspended a hanger G, upon the

lower end of which issecured a carrier-bar g,

located transversely of the conveying-chan-
nel, as shown in Fig. V. Secured so as to
depend from said bar is a series of blades ¢/,
capable of angular adjustment relatively to
their direction of movement as imparted by
the chain K-, as will appear from the follow-
ing-described construction.

Each blade is formed with a toothed sur-
face g?, Iigs. VI, VII, and VIII, which is se-
cured to a correspondmw surface formed upon
or secured to the bar g. These two surfaces
are secured to each other by means of a bolt
g°, formed upon the blade and passing into
the bar g, and a nut g%, screwed down upon
sald bar, thus fixing the angular position of
each blade.

The blades comprising a group on a bar
are caused to be parallel with each other and
are given a position of angularity relatively
to their direction of travel, the angularity be-
ing the same in a series of groups and then

changing in the succeeding series of groups.

to Lhe opposite direction, as shown in Kig. XI.
Thefront surfaces of these blades form groups
of conveying planes and extend downwardly
into the channel to within a short distance of
the bottom thereof, as bhOWll in Fig. V.

Suitable gearing H, Fig. IX, is provided
for driving the Sprocket wheels and impart-
ing movement of the conveyer planes through
the conveying-channel.

In operation of the above-described appa-
ratus movement is imparted simultaneously
with the passage of a continuous current of
alr through the channel and a stream of water
through the water-channel, as provided and
described, at bottom and sides of said convey-
ing-channel. The hot clinker being fed into
the hoppers on one branch of the conveying-
chanunel falls into the latter and is picked up
by the blades and carried along as a result of
their movement. Owingtothe inclination of
such blades, however, the forward movement

. of the clinker 18 of less speed than that of the

bladesthemselves, its actual movement being
partly forward and partly lateral, so that the
clinker movesslowly forward and toward one

719,524

side of the channel during ifs contact with

one series of blade groups, having the same

direction of inclination, and subsequently to-
ward the opposite side as a result of its con-
tact with those blades having the opposite in-
clination.
1S hence sinuous and of alength greater than
that of the channel or that part thereof which
it traverses. As a result of suech increased
length of path the clinker passes over an in-
creased amountofthe cooling-surface afforded
by the bottom of the channel and water be-
neath same as compared with the amount
traversed by clinker were the latter to move
through the channel by the shortest path—
thatis,parallel with its sides. Suchincrease of
effective cooling-surface, combined with the
action of the air-current and increased length
of time that the clinker occupies the cooling-
channel relatively to the time of occupancy
of a conveying-blade, effectsa comparatively
rapld and henceeconomical cooling operation.
The cooled clinker is discharged at the open

~end of the channel,from whenece it is conveyed

In any suitable manner.
I have found 1t unnecessary to provide a
support for the inner wheels of the trucks

when passing around the curves at the ends

of the apparatus. In traversing oneof these
curves the outer truck-wheels run upon the
shelf {°, and the truck is supported at its mid-
dle by the chain, which in turn is supported

| by the sprocket - tooth, which engages the

f = F T hEe Tt

yoke ¢ of the chain-link in which such truck
18 journaled, as will be understood from an

inspection of Fig. IV. The truck being thus

suspended upon thechain and the latter being
secured upon the sprocket-wheel, said truck
1s carried around the curve while being sup-
ported, as described.

Other modes of applying the principle of

‘my invention may be emploved instead of

the one explained, change being made as re-
gards the mechanism herein dl‘selosed pro-
vided the means stated by any one of the fol-
lowing claims or the equivalent of such stated
means be employed.

I therefore partleularly point out a,nd dis-
tinctly claim as my invention—

1. In a conveying and cooling apparatus,

76

The clinker’s path of movement

75

30

Qo

95

I00

105

I1IO

IT5

the combination of a conveying- channel Sur- -

rounded by a water-channel, an endless
chain operating in such eonveyin g-channel, 4
series of conveyer devices secured to said
chaln, means for passing a currenf of air
through said conveying-channel, and means
for passing a current of water thmuwh said
water-channel. -

2. In a conveying and cooling apparatus,

the combination of a hOI‘lZOHt&l conveying-

| channel, a series of conveying-blades, means

for moving said blades horizontally through

sald channel sald blades beinginclined rela-—
tively to their direction of movement where-
by they are adapted to move m&terla,l 1n sald
channel laterally.
3. In a conveylng and coolmﬂ' apparatus,

120

125

130
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the combination of a horizontal conveying-
channel, an endless chain and means for mov-
ing same through said channel, and a series
of conveying-blades secured to said chain,
sald blades being inclined relatively to their
direction of movement, whereby they are
adapted to move material in said channel
laterally. | |

4. In a conveying and cooling apparatus, |
the combination of a conveving-channel, an |

endless chain and means for moving same,
and series of oppositely-inelined groups of
conveying-blades secured to said chain.

5. In a conveying and cooling apparatus,

ries of oppositely-inclined conveying-blades,

and means for moving the latter through said

channel. |

6. In a conveying and cooling apparatus,
the combination of a conveying-channel, se-
ries of oppositely-inclined blades, and means
for moving the latter through said channel,
sald blades being angularly adjustable rela-
tively to the direction of their movement.

7. In a conveying and cooling apparatus,
the combination of a conveying-channel, an
endless chain, series of oppositely-inciined

blades secured to said chain and means for

moving the latter, said blades beingaungularly |

adjustable relatively to the direction of chain
movement. |

8. In a conveying and cooling apparatus,
the combination of a conveying-channel, a se-
ries of blades, means for moving the latter
through said channel, said blades being in-
clined with respect to their direction of move-
ment, and means for passing an air-current
through said channel. |

9. In a conveying and cooling apparatus,
the combination of a conveying-channel, a se-
ries of conveying-blades, a earrier for such
blades adapted to move through such chan-
nel, and means for operating such carrier,
said blades being inclined with respect to the
direction of carrier movement, whereby they
are adapted to move material in said channel
laterally.

10. In a conveying and cooling apparatus,
the combination of a conveying-channel, a

carrier adapted to travel through said chan- |

nel, a series of groups of parallel conveying-

blades supported upon such carrier,the blades |

the combination of a conveying-channel, se- |

1

3

of each group being inclined relatively to the
direction of carrier travel, and means for op-
erating such carrier. | -

11. In a conveying and cooling apparatus,

the combination of a horizontal conveying-

channel, a carrier adapted to move through

‘the latter, a series of conveying-blades se-

cured to and projecting downwardly from said
carrier, said blades being inclined relatively
to their direction of movement, whereby they

55

6o

are adapted to move material in said channel

laterally. |
12, In a conveying and cooling apparatus,
the combination of a horizontal conveying-
channel, a carrier adapted to move through
the latter, and series of oppositely-inclined
conveying-blades secured to said carrier.
13. In a conveying and cooling apparatus,

the combination of a horizontal conveying-

channel, a carrier adapted to move through
the latter, and series of oppositely-inclined
adjustable carriers secured to said carrier.

- 14. In a conveying and cooling apparatus,
the combination of a horizontal conveying-
channel, a carrier adapted to move through
the latter, and series of downwardly-project-
ing oppositely-inclined conveying-blades se-

cured to said carrier.

15. In a conveying and cooling apparatus,
the combination of a sprocket-chain link, a

truck mounted upon atrack, said link depend-

ing from the fruck-axle and provided with a

transverse carrier-bar, and a series of blades

depending from said bar. |
16. In a conveying and cooling apparatus,

‘the combination of a conveyer-track, a con-

veying-channel below and intermediate of the
two sides of such track, a series of trucks
mounted upon the latter, a sprocket-chain
and means for supporting and driving same,

each link of said chain supported upon and

depending from a truck-axle, a series of car-
rier - bars secured to such links extending
transversely of and in said channel and a se-

of said bars.

70

75

8o

35

90

95

ries of conveyer-blades depending from each

Signed by me this 22d day of'Ma,y,-lQO'l_;.'

KARL F. SNOW.

Attest:
| D. T. DAvIES,
A. E. MERKEL.
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