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Lo allwhom 56 may concern:

Be it known that I, LE\VIS B. C’aJ\T\TVLR,
a citizen of the United States, residing at
Denver, in the county of Denver and State
of Colorado, have invented. certain new and
useful Improvements in Mechanical Rabble
Devices; and I do hereby declare ‘the fol-
lowing to be a full, clear, and exact de-
scription of the invention, such' as will en-
able others gkilled in the art to which it
appertains to make and use the-same.

Thig invention relates to miechanical rab-

“ble devices for use in roasting and calcin-
ing furnaces-generally wherein heated ma-

terial is stirred and-advanced along a hearth.
The invention has to do especially with
abble mechanism wherein a revoluble up-
right shaft carries one or more transverse

arms mounted at right angles to the shaft-

and adapted to support a plurality of rab-
ble teeth (also termed rales, shoes or plows),
each arm comprising nortlons extendingin
dmmetrlcwlly opposfne directions from said

haft, and.both these oppesitely extending
1301t10ns being adapted .and . arranged to
support the rabble teeth above referred to.
Rabble mechanism of this design has cer-
tain practical advantages, among  which may
be mentioned the fact thmt where the rab-
bling of viscous or sticky material is in-
volved the rabble testh may be spaced apart
along the supporting double arm sufficiently
to largely ptevent the viscons material from
“bridging across,” without lessening the ef-
fectiveness of the rabbling performed or
reducing the hearth -area gwept by a single
rabble arm carrying the same number “of
teeth close together, ‘

The present improvements  relate to a
double arm rabble structure of the general
character described in which said oppositely
extendinig arm portions are combined in an
integral unit of sturdy, rugged. construc-
tion. of particularly -advantageous design,
which can be assembled -with the upright
supporting shaft, -or removed ' therefrom;

easily, expeditiously, and with' a minimum -

1nterrupt10n to normal furnace operation.
Notwithstanding what has been accom-

plished in the way of providing rabble ap-

paratus that will stand up under the severe

conditions of heat and corrosion to which sc

such apparatus is subjected in service, more
or less rapid deterioration of -the rabble
parts exposed to mechamcml wear and cor-
rosive influences in the furnace isinevitable;

peditiously,

so that fanlv flequent repair’and replace-
ment must be expected and provided Tor in
detual practice. - This Is particularly true
of the rabble teeth - themselves, since the
conditions of service to-which they are sub-

jected are especially severe and cause rela--

tively rapid destruction of the metal cast-
ings commonly employed for these members.

‘Removal and replacement .of the rabble

teeth and arms necessitates stopping or
checking furnace operation for a period of
time whose length depends upon the facility
and exnerhtlon with which the required
chanores can be made. While the changes
are bemo made, the furnace doors have “to
be open to afford access to the rabbles. This
subjects the workmen to heat and obnoxious
eases; and it also dilutés and thus lowers
the value of the furnace gases by admitting
“false air” into the furnace. It is impor-
tant, therefore; to reduce to a minimum the
time required to remove and replace defec-

“tive rabble partts.

Accordingly it is a general object of this
invention to provide improved double arm

rabble ‘apparatus characterized by features
of construction enabling the double arm as
% 9t to he assembled with or removed from
its upright actuating shaft- easﬂy and ex-
the arrangement being such
that, in assembling the parts, the arm 1is
practically self- po<1t10n1n0 on the shaft by
& snnple thrust movement and is readﬂy
] cked against movement either longitudi-

l]v or about its own axis, the locklng
means or a part thereof being most desirably
also opemtwe to act as retfumng means for
the teeth carried by the rabble arm on one
s1ch, of the actuating shaft.

Another object is Cto embody the forefro-

ing and . other desirable chamcterlstlcs in a

rabble mechanism having provision for in-
ternal cooling, while at “the same time at-

taining 51mp11c1ty and ruggedness in a con-

struction relatively free from liability to get
out, of order.

~With the: fore(romu objects in view, .as
well as others which “will ‘become apparent
hereinafter, the invention comprises the fea-
tures, details of construction, and . combi-
nations of parts, which will first be de-
scribed in connection with a typical prac-
tical embodiment illustrated in the accom-
panying drawings and will then be more
particularly pointed out.

Generally described, apparatus construct-
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“ed in accordance with the principles of the
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invention comprises an upright revoluble
shaft {ransversely apertured to receive a
rabble arm which can be thrust longitudi-
nally through the transverse aperture of the
shaft until abutment means carried by said
rabble arm intermediate its ends, specifi-
cally an approximately central enlargement,
most desirably of circular cross-section and
having a tapered bearing surface, engages
a coacting surface in the apertured portions
of said shaft. Operative engagement of
these surfaces denotes proper relative posi-
tioning of the parts, which may he locked in

-this position in any suitable manner, but

most desirably by means cooperating with
detachable rabble teeth subsequently strung
on that portion of the double arm that was
thrust through the shaft aperture to draw
the arm and shaft abutment surfaces more
firmly together, while also aiding to retain
the detachable teeth on the rabble arm.

In the accompanying drawings, Figure 1
is a side elevation, and Figs. 2 and 3 are end
views, of rabble apparatus embodying the
Invention ;

Fig. 4 15 a central vertical section of the
rabble shaft and arm, the internal partitions
being shown in elevation;

Figs. 5 and 6 are sections on the lines
5—5-and 6—6, respectively, of Fig. 4; and

Fig. 7 is a section on the line 7—7 of
Fig: 1. .

The specific embodiment of the inven-
tion illustrated in the drawings is what

Smay be termed a T rabble arm, which
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T have found to offer important practical
advantages when used in mechanical fur-
naces for making muriatic acid and salt
cake, such for example as those 1llustrated
in my prior copending applications Serial
No. 359,955, filed February 19, 1920, and Se-
rial No. 860,949, filed February 24, 1920.
While: this specific application of the inven-
tion is here pointed out for purposes of illus-
tration, it is not to be inferred that the in-
vention is limited thereto. On the contrary
rabbling mechanism embodying the present
invention in widely differing specific forms
may be employed 1n ore roasting and other

-mechanical furnaces or kilns.

In the rabble mechanism here illustrated,
10-is the lower of two sections into which
the upright rabble shaft is divided in this
particular instance, the shaft sections being
coupled together by suitable = fastening
means, such as bolts or the like (not shown),
cooperating with coupling flanges 11. A
one-piece rabble arm 12 is provided, at a lo-
cality intermediate its ends with a tapered
boss” or enlargement 18 integral therewith
and of generally circular cross section, fitting

‘snugly within ‘a correspondingly fapered

supporting socket 14 disposed transversely
at the lower end of the rabble shaft. As
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shown, the horizontal rabble arm projects a
substantial distance in opposite directions
from said socket, both projecting portions,
which in this instance are of unequal length,
being adapted and arranged to carry detach-
able rabble teeth 15. The rabble arm is
mounted in position on the upright shaft by
thrusting that portion of the arm on the
side next the smaller end of the tapered boss
13 (at the left in Figs. 1 and 4) through the
supporting socket until the cooperating sur-
faces of the boss and socket engage, that
portion of the rabble arm being so dimen-
sioned ‘that 1t will pass freely through the
socket. Tt will be understood that the rabble
teeth are not mounted on the arm until af-
ter the latter is assembled with its shaft,
since the inside diameter of the receiving
socket on the rabble shaft iz only large
enough to permit the passage therethrough

70

80

85

“of the arm alone, or rather that portion of

the arm extending from the smaller end of
the tapered boss. I have found it desirable,
in order to reduce the cost of manufacture
and insure an air-tight seal, to only finish
off the marginal portions of the boss 13 and
socket. 14, the metal between these portions
being roughed down slichtly below the sur-
faces of the finished portions to insure con-
tact between the faces 16 and 17 formed on 95
the boss 13 and socket 14, respectively, as
shown in Figures 4 and 5.

Means should also be provided to prevent
accidental longitudinal movement of the
rabble arm in the gocket. This may be ac- 100
complished in various ways within the broad
scope of the invention, but the particular ar-
rangement: for this purpose shown in the
drawings offers important practical advan-
tages and is at present considered most de- 105
sirable. The teeth 15 and interposed spacer
18, each provided with an attaching yoke 19
having hooks. 20 fitting over longitudinal
supporting ribs or ledges 21 and slidable
therealong, are strung on over the end of 110

90

‘the arm until hub 22 of the inner tooth of

the series is received between a pair of lock-
ing lugs 14® on the smaller end of the tapered
socket 14 and abuts said socket. A wedge
shaped key 23 is then inserted into a slot 115
or key-way 24 provided in the rabble arm
and lies in a groove 25 in the outer face 22°
of the hub of the outermost tooth of the
series. When driven. into place, the key
bears against the end tooth (or spacer) hub 120
and forces the series against the socket on
the rabble shaft, drawing the rabhle arm
boss firmly into the mounting ‘socket and
holding the parts solid. The wedge, besides
locking the rabble arm to the upright shaft 125
as described; performs the additional func-
tion in this instance of holding the teeth and

-spacer in place on that portion of the rabble

arm so that they cannot accidentally work
off the end of the arm. The series of teeth 130
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and spacers on that portion: of the rabble
arm on the opposite side of the shaft 10 ave
similarly mounted in place and may be held
against dlslodgmont by means of an z».ng‘u—
lar stop-pin 26, ingerted in an qputun
provided in the end of the m‘ ble arm. H\e
outer face 22" of the end tooth hub being
grooved to receive said stop pin.

t will be observed that the teeth carried
by the rabble arm on cne side of the shaft
10 are in staggered or offset relation radi-
ally to those on the opposite side, so that the
teeth move in different paths and ave ar-
ranged to sweep over a Dlmdhtv of con-
centric contiguous annular heatth areas
making up the total cireular hearth avea
which the rabble mechanism is designed to
cover. By spacing the teeth a considerable
distance apart as shown, difficulties due to
semi-fused sticky material bridging across
from one tooth to the next are 1&1‘001y elimi-
nated. This relatively wide spacing apart
of the rabble tecth is made possible by the
double arm construction; and by suspending
Lho rabble teeth off-center, as shown in Figs,
2 and 3, bridging up and down is also largely
cdone away w1th The rabble shaft 10 is ro-
tated in such direction that in operation the
tooth edges 152 are the front or adyance
edges. ‘

The rabble shaft dnd arm are provided
interiorly with cooling’ passages through
which a cooling medinm may be circulated.
The rabble arm 12 is hollow and is pro-
vided interiorly with a partition wall 28,
which divides the space inside into two pas-
sages 29 and 30 communicating only near
the opposite ends of the arm as shown at 31
and 32. The tapered boss 13 of the hollow
rabble arin 12 is provided with openings 33
and 84 communicating with passuges 29 and
30, respectively, and lvmo on opposite sides
of the partition’ wall 98, the upper edge 35
of which is therefore e\posed in this local-
ity. The hollow interior of rabble shaft 10
is divided by the partition wall 36 to form
two independent passages 37 and 38. When
the tapered boss 13 of the hollow rabble arm
is properly positioned in the receiving socket
14 of the rabble shaft, the lower edoe 39 of
division wall 36 of the rabble shaft and the
free upper edge 85 of wall 28 in the tapered
boss abut, so that passage 37 registers with
openmg 33 and passage 38 registers with
opening 34. Thus a coohno medmm such
ag air for example, may enter the rabble
shaft through passage 87 and after passing
successwely through passwges 29, 3132,
and 80 of the mbble vin, flows into pqs-
sage 38 of the rabble s haft and may be dis-
chfu’o ed thence through opening 40.

Tt will be seen that the described con-
struction makes it possible to assemble the
double arm rabble member with its shaft by
a direct straight thrust movement which is

autematically %to )pul at the proper point
necessarv to ensure cm'th ahnement and
relative positioning of the several parts;and
that Lhe assembhge can be held together
uoldlv by simple locking means. Removal
of the vabble arm is also readily effected by
driving out the key 23, sliding off the rabble
teeth and spacer, and then driving the arm
boss out of the shaft socket by smﬂomo on
the end of the arm.

‘What T claim is:

1. Rabbling apparatuscomprising, in com-
bination, a rabble.shaft provided with a
transver sely disposed socket, a one-piece rab-
ble arm having an integral enlargement in-
termediate its ends thmo said socket snug-
ly and dividing said arm into two portions,
Both of which s ire adapted to carry rabble
teeth, and one of which is adapted to-be
passed through said socket “until said en-
largement cLbuts said shaft, and means for
lockmo the rabble arm in this position.

2. Rabbhnn apparatus comprising, in
combination, a rabble shatft, a rabble arm de-
tnclmbly mounted in said shaft and projec-
ting transversely through the shaft, the op-
Doﬁli ly projecting portions of said rabble
arm being adapted to carry teeth, means in-
tegral with the arm to prev ‘ent relative move-
ment in one direction of the rabble shaft and
arm, and removable means carried by the
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rabble arm to prevent relative movement of

the rabble shaft and arm in the other direc-
tion.

3. Rabbling app%mtus comprising, in
comblnfztlon? a rabbie shaft, a one-piece rab-
ble arm detach%bly mounted on said shaft
and projecting -trangversely through tho
shaft, the oppositely projecting portwns of

said rabble arm being ‘achpted to carry teeth,

‘md means for, clfxmpmo teeth on snid rab-
ble arm, said means also locking the rabble
arm &g&LDSb movement on said rabble shaft.

- 4. Rabbling  apparatus comprising, In
combination, a rabble shaft promdw_ with a
trangversely disposed tapered socket, a rab-
ble arm having a tapered boss fitting in said
socket, teeﬂw carried by said rabble arm,
means for securing said teeth on said rab-
ble arm, said means also locking said rabble
arm in said socket.

5. Rabbling apparatus comprising, in
combination, a rabble shaft provided with a
transversely dlsnoeed tapered socket, a rab-
ble arm passing through said socket and hav-
ing a tapered: boss engaging said tapered
socket, the rabble arm extending in opposite
directions from said rabble shaft, teeth sup-

ported by said arm on opposite sides of said
boss, and means carried. by the rabble arm
to force teeth against the rabble shaft and
thereby to maintain the rabble arm in said
socket.

6. Rabbling apparatus comprising, in
combination, a rabble shaft provided with a
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transversely disposed socket, a rabble arm
having an approximately central enlarge-
ment, “said rabble arm be eing adapted to be
passei through said socket until sald- en-
largement engages said socket to limit fur-
ther movement of the mbble arm in that
direction, teeth SHDP(‘TtGd by said rabble
arm on opposite sides of said enhmemam
and means on the section of the rabble arm

passed through said socket for forcing the
teeth on said section against said rabble

shaft to maintain the rabble arm in the

socket.

7. Rabbling apparatus comprising, in
combination, a rabble shaft provided with a
transversely disposed tapered socket, a rab-

ble arm having a tapered boss, said arm be-

ing adapted to be passed through said socket
until %zud boss engages said socket, teeﬂ" sup-
ported on sald rabble arm, the end of said
rabble arm being slotted, and a wedge in the
slot forcing said teeth against said rabble
shaft to maintain the rabble arm in said
socket.

8. Rabbling appar: atus comprising, in com-
bination, a rabble shaft, a rabble arm re-
movably mounted on said shaft and project-
ing transversely therethrough, means in-
teoral with the arm to Qrevent longitudinal
movement of the arm in one direction in re-
spect to the shaft, removable means carried
by the rabble arm to prevent longitudinal
movement of the rabble arm in the other di-
rection with respect to the rabble shaft, and
means to prevent torsional movement of the
rabble arm in respect to the rabble shaft.

9. Rabbling = apparatus comprising, in
combination, a hollow shaft divided by a
vertical pmrutmn into two passages, a
transverse rabble arm removably mounted
on sald shaft and having two passages
formed by a partition extending to points s
adjacent each end of the rabble arm, said

rabble arm having portions supporting teeth
extending on opposite sides of said shaft

1,404,902

and being provided with openings interme-
diate .said portions communicating respec-
tively with the passages in sald arm, and
means carried by the rabble arm for lock-

'mg said arm to the shaft with the parti-

tion of the rabble a1rm in line with the par-

~tition of the shaft and abutting therewith,

whereby said openings register With the re- .

spective shaft passages.

10. Rabbling apparatus comprising, in
combination, a hollow shaft provided with
a transversely disposed tapered socket and
divided by a vertical partition into two pas-
sages opening into sald socket, a rabble arm
passing through said socket ‘md having a
centrally chsposed tapered boss engaging

said tapered socket, said rabble arm having
two passages formea by a vertically dis-
posed partition extnndmg to points adja-
cent each end of the rabble arm, the tapered
boss on said rabble arm being plOVlded with
central-openings commumcatmo respectively
with the passagés.in said arm, and means
mr”led by the rabble arm for locking said

tapered boss in said tapered socket with
(he vertical partition of the rabble arm in
line with the vertical partition of the shaft
and abutting therewith, whereby said cen-
tral openings register With the respectlve
shaft passages.

11. Rabbling apparatus comprising, in
combination, a rabble shaft having a trans-
verse aperture providing a mountlno socket,
a unitary rabble arm having a centraﬂy dis’
posed enlargement formed to be seated
snugly and sohdlv within said socket by a
direct thrust movement of said arm parallel
to the axis of said socket, said enlargement
dividing the -arm  into two portlons both
ad's,pued and arranged to suppori rabble
teeth, and means preventmg dlslodorment of
said arm Trom said socket.

In testimony whereof I hereunto affix my
signature.

LEWIS BAILEY SKINNER.
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