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My invention relates to flock cutting machines. in a water cooled bed of prior known con-

It has heretofore been proposed to cool flock structions. Still another object of my invention
cutting machines by cooling the outside of the is to provide improved means associated with the
socket for the Kknife bed for the stationary rotating knives or cylinder and adapted further.

5 knives, the cooling flow flowing always wholly  to reduce the temperature of the blades of these 5
outside of the knife bed containing chainber'and Kknives during operation of such a cylinder in a
consequently never engaging the lags in. said machine of large capacity, in such manner as to
chamber which engage and carry the knives and enable continuous operation under conditions
in which the latter are adjustably mounted; such ~ which, with the water cooled cylinder previously.

10 constructions being shown, for example, in the known, would have resulted in firing the flock. 10
‘Parent Patents Nos. 1,688,296 and 1,861,064. Still further objects are to provide improved co-
Further, as shown in the Parent Patent No. operating cooling means for the stationary knives
1,688,297, it has been proposed to supply. cooling: of’ the machine, whereby the bed and these
water to the rotating knives on the cylinder at knives are maintained at the desired low tem-

15 the same time that water is supplied wholly ex- perature, together with improved means for 15
ternally of the lag socket, as previously de- maintaining the rotating knives or cylinder and
scribed, to cool the knives in the bed. It is the flock .supplied thereby to the stationary
found, however, that while such stationary knife knives, at the desired safe temperature despite
and rotating cylinder cooling means are effective  the increased.capacity of the machine; all in

20 as applied to machines of small capacity, they such manner as to enable the machine to op- 20
are wholly unadapted to meet the requirements erate continuously over long periods free from
of machines of larger capacity, and- particularly danger of over-heating or fire, and in such man-
machines wherein the quantity of flock operated ner as substantially to reduce the production
upon is substantially increased and wherein the cost of the flock. These and other objects and

‘45 number of knives operating upon the flock is also  advantages ‘of my improved construction will, 25
substantially increased; it appearing that, con- however, hereinafter more fully appear. .
trary to normal expectations, a proportional -in- In the accompanying drawings, I have shown
crease in size of the cooling passage means above for purposes of illustration, two embodiments
described will not satisfactorily meet the situa- which my invention may assume in practice. L

s0 tion. ) . In these drawings,— , 30

My invention has among its objects to provide PFigure 1 is a central longitudinal sectional -

an improved flock cutting machine which is of view of a flock cutter equipped wih my improve- .

large capacity and especially adapted to ‘meet the ments, certain parts being shown in side eleva-

problems incident to heating of the machine and tion to facilitate illustration;

45 the flock during operation and the prevention of Fig. 2 is a sectional view on line 2—-2 of Flig. 1; 35
fires resulting from over-heating. Other objects Fig. 3 is a sectional view on line 3-—3 of Fig. 1;
of my invention are to provide an improved ma- Fig. 4 is a longitudinal sectional view of the

chine of the automatic cooled type described and  cylinder casing, taken substantially on line 44
claimed in the Parent Patents Nos. 1,688,296 and  of Fig. 2, but with the cylinder indicated only

40 1,688,297, and wherein improved means are Pro- in dot and dash lines and showing the inlets for 49
vided to enable the machine to have substantially the cooling means;
increased capacity as compared with machines of Fig. 5 is & side elevation of one of the outside
that construction, and wherein, further, a Plu- colinder cooling means showing the inlets and

5 raﬁi.ti of impx;ow‘ad cooling me&ans is prgvrd%d outlets therefor, the cylinder being indicated in .
45 which cooperate in an improved manner t0 0d- 44t and dash lines to facilitate illustration;

tain improved cooling results despite the . in- -Fig. 6 is a detail section on line 6—6 of Fig-

creased capacity of the machine. A further oh- o ife.
ject of my invention is to provide improved cool- ure .1 showing the cooling water and knife ad-
justing screw passages therein;

ing means for the stationary knives - which are " X N .
50 constructed and arranged in an improved man- Fig. 7 is a detail section of one of the cooling g0 -
ner relative to the knives in.the bed and adapted 1ags for the stationary Knives, the lag and the’
to maintain these knives at the desired low tem-  bipes leading thereto being broken away to facili-

perature, in such manner as to enable the same tate illustration in limited space;
and the“bed to-be“kept within safe“temperature - -Fig. 8.s-an enlarged sectional view on line .
s limits under conditions which would fire the flock 8—8 of Figure T7; , : - .66
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Fig. 9 is an enlarged sectional view. on line
9—9 of Figure 7; '

Fig. 10 is a diagrammatic view of the water -

connection to and from the water cooled lags in
the knife bed, showing the same as they would

.appear looking up toward the bottom of the ma-

chine, and R

Fig. 11 is a sectional view similar to Figure 2
but showing the modified construction of water
cooled lags. S

Referring first to the. illustrative form of my
invention shown in Figures 1-10, it will be noted
that I have shown therein an improved flock
cutter which is of the general type described and
claimed in the Parent patents mentioned, but of
substantially greater capacity and length. As
illustrated, it includes a rotating knife carrying
cylinder I rotatable inside a usual pivoted“cover

- or casing 2 and relative to a series of cooperating

stationary knives 3 carried in a chamber or
socket 4 on a suitable base; the several knives
cooperating in such manner as'to grind up flock
fed thereto from a hopper 5 by usual agitating
means 6§ and a screw feed. conveyor 1 rotatable
with the cylinder | and which selectively feed
the flock to opposite ends 8 or 9 of the casing 2
upon opposite rotation of the cylinder 1, while

the ground flock is also selectively delivered

through end outlets 10 and 1.

Referring more particularly to the mounting
for the stationary knives 3, it will be noted that
the latter are disposed in a usual chamber or
socket 4. PFurther, it will be noted that as in the
prior construction mentioned, this chamber or
socket is cooled by longitudinal water passages
12 and 13 passing along the sides thereof and by
connected transverse passages i4 passing under

portions of the socket or bed 4, while between cer-

tain of the passages I4, the knives are acted upon
by adjusting screws I5. Attention is further

directed to the fact that each knife is herein

elongated and of usual cross section and has its
base carried in & usual pocket 16 in usual co-
operating upstanding lag members 11. More-
over, as shown in Figure 2, it will be noted that
the adjusting screws .15 are threaded up through
a lateral extension 19 in certain of the lags I7

~ and that the end of this screw acts upon the

50

bottom or base of the knife 3 within the limits
of the pocket 16. Here also it will be noted that
the knives 3 are arranged in two longitudinally

. spaced sets, as shown in Figure 1, while two

55
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longitudinally spaced sets of lags I7T are also pro-
vided.” It will also be noted that the screws .45
are so disposed that one set of screws 15 acts upon
each set of longitudinally spaced knives 3 mid-
way between the ends of that set of the latter.
As shown, lateral adjusting or clamping screw
means 20 are-also. provided which are disposed
just above the longitudinal passage 12 and func-
tion to force all the knife blades 3 and their co-
operating lags {7 laterally toward the opposite
wall 21 of the socket 4 and thereby firmly clamp
the knives between the lags in proper position in

the socket. Thus it will be evident that while it

is made possible to make the cylinder | and the
stationary knives 3 cooperating therewith of un-
usual length, it is still made possible to adjust
the stationary knives 3 toward the cylinder i, as
desired, and also' to locate the same. securely
laterally in the knife chamber or socket and with
respect to the several cooperating lags in the
latter. T e ‘

More specifically considering the improved

cooling means for these stationary knives, it will

2,145,175

be noted that as usual the longitudinal passage
I3, which is the passage connected to the inlet,
communicates through the passages 14 with the
longitudinal passage 12 which is connected to the
discharge. . Further, it will be observed that be-
tween these passages 12 and I3 and in the knife

bed between the several knives and lags compris- -

ing the latter, improved cooling means are pro--

vided. Herein these means include improved
cooling lags, generally indicated at 22, and shown

.. in detail in Figures 8 and 9. As shown, each of

these lags is substantially larger than the lags 17
breviously described. Further, it will be observed
that each of these lags 22, while provided with a
portion 23 corresponding to the portions 19 and
otherwise corresponding in shape to lags 17, is
additionally provided with a longitudinally ex-
tending water passage 24 of substantial width

~at its top and having a narrower lower portion

25. Herein also, it will be observed that knife

adjusting scréews 15 are disposed. through lateral.

bottom lugs 23 on each of these lags 22 and that
each has connected thereto near opposite ends

10

15

20

thereof, an inlet pipe 26 and an outlet pipe 21, as -

shown in Figure 7. Further, the several lags 22

are so spaced from one another and the longitudi-
nal passages 12, 13 and across the stationary
knife bed as effectually to cool the latter. For
example, in this illustrative corstruction, each
outside cooling lag 22 is spaced by two knife
blades and uncooled lags from its adjacent longi-
tudinal passage 12 or (3, while the two intermedi-
ate cooling lags 22 are each equally spaced by four
knife blades and their usual uncooled lags from
these outside cooling lags and from one another.
With these two sets of longitudinally spaced water
cooled lags 22, one on each side of the longitudinal
center line of the bed, and with the passages 12,
13 and the transverse passages I#4, it will be ap-
parent that not only will the bottom and side

40

walls of the chamber 4 be effectively.cooled, but

that the new cooling lags 22 will cool the bases of
the knives- themselves and the lags within the
knife and lag socket 4 in a new and very effective
manner. . .
"The several water flows, i. e. through the pas-
sages 12 and I3 along the sides of the socket 4,
through the transverse passages !4 beneath the
bottom of the socket 4, and through the water

cooled lags 22, are preferably supplied from a ;

common water supply, herein indicated at 28. Re-
ferring to Figure 6, it will be noted that this pipe
28 is connected through a pipe 29 with the first
transverse passage I4, while the other passages 14
are connected at their ends in such manner as to
establish the usual flow therebetween and to an

outlet pipe 30, herein connected diagonally oppo-.

site the pipe 29 to the last transverse passage I4.

Herein also, it will be noted that, as shown in Fig-

ure 6, the inlet pipes 26 for the water cooled lags
22 are adjacent one another near the center of the
bed, while the outlet pipes 27 are at opposite ends
of the bed. Moreover, as shown diagrammatical-
ly in Figure 10, the water main 28 is connected
through a pipe 31 with a common transverse pipe
or manifold 32, herein disposed below. the space

posite sides thereof. Also, as shown in Figure. 10,

‘the outlet pipes 21 in each set are connected to

common discharge pipes 33, one pipe 33 being
provided at each end, and these pipes 33 are also
connected to a common outlet connection 34.
Thus it will be apparent that the cooling water

9

. between the spaced ends of the longitudinally .
.-Spaced sets of lags {7, the lag inlet pipes 26 being
" connected to this pipe 32 and branching from op-

76
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will flow from the main 28, not only through the
various passages 12, I3 and {4, and emerge
through outlet 30, but that the same will flow

from the same main through the pipe 31 and in-

let 26 to outlets 27 and outlet pipe 34; all in such
manner as effectually to cool the whole of the bed
and its contents, including the knives and lags
therein. .

As regards the cylinder {, it will be noted that
the same herein is hollow, as indicated at 36, in
such manner as to form a suitable water cooling
chamber therefor. Further, it will be.noted that
openings 37 in opposite ends of the .cylinder are

closed by suitably attached plates 38 having axial .

water passage means 39 and 40 therein, of which
the passage 39 is connected through an inlet pipe
&1 while the passage 40 forms a discharge outlet
leading to an outlet pipe 42. Here, of course, it
will be understood that since the members 38 ro-
tate with the cylinder 1 in the bearings 43 for the
latter, a usual water tight connection 44 will be
provided between these rotating parts and the
stationary piping #1, 42, but which need not be
described herein. Further, it will be noted' that
the inlet 41 is connected to the water supply pipe
28, and understood that the outlet pipe 42 is also
suitably connected to a common outlet pipe, and
to which the pipes 30 and 34 are also connected.

Cooperating with the water cooled cylinder i
in this present construction is also a plurality of
improved cooling means disposed externally of
the cylinder and inside the cover or casing 2.
Herein, these means are in the form of two cop-
per tube cooling units 45 and 4§, each of which is
carried by the cover 2 and comprises a plurality of
parallel lengths of pipe. Of these units, the unit
45 is connected through an inlet 47 at its bottom
with the main 28, and comprises a series of hori-
zontal pipes 48 disposed in parallel relation and
connected to vertical terminal pipes 43 and 50 at
their opposite ends, of which the pipe 50 is con-
nected to & suitable outlet 51. Here it will be ob-
served that the terminal pipes 49 and 50 are bent
in the form of like arcs conforming to the curva-
ture of the casing 2 and cylinder [, as shown in
Pigure 2. Further, the pipes 48 are substantially
equally spaced from the cover 2 and from the
knives 52 on the cylinder { and it will also be noted
that the bottom pipe 48 is spaced slightly above
o the top wall of the passage {3 and that the several

pipes 48 are spaced from one another by substan-

tial distances. As regards the unit 46, th¢ same

is of generally similar structure to the unit 45.

However, only the upper. end 53 of this unit is
.x curved to conform to the curvature of the cylin-
der § and casing 2, both the casing<dnd this unit
46 herein being provided with straight depending
portions 54 and 55, respectively. Here aftention
is also directed to the fact that, although the
several pipes 56 are spaced from one another as
are the pipes 48 on the unit 48, the bottommost
one of these pipes 56 is closely adjacent the de-
pending portion 54 on the cover, while the bot-
tommost three are also substantially closer to the
knives 82 on the cylinder | than the correspond-
ing pipes on unit 45. Attention is further di-

-

rected to the fact that each of the copper units

48 and 48 is provided with a bottom inlet.and a
top outlet, which top outlets are preferably con-
70 nected to the common discharge outlet heretofore
“described. As a result of this construction, it will
be noted that the flock in the casing 2 and be-
tween the same and the water cooled cylinder I

is further cooled- by the circulating water in the

vg units 45, 46, at the same time that the tempera-

3

tures of the cylinder | and casing 2, and the base
carrying the passages 12 and 13, as well as the
knives 3 and lags carrying the latter, are all cor-
respondingly lowered. .

In the use of the flock cutter, it will be under-
stood that as the cylinder | is rotated by suitable
power connections (not shown), the feeding
mechanism 6, 7 will be driven from the cylinder
shaft and that the cylinder | will be reciprocated

_ back and forth in a ‘well known manner, both

the feeding drive and the reciprocation of the
cylinder being effected.through. the mechanism
generally shown at the right in Figure 1. It will
also be understood that as the flock to be ground

is supplied to the hopper §, the same is fed there~

from by the agitating means § and screw con-

10

veyor 1 in a well known manner to the selected .

end of the cylinder {, depending upon the direc-
tion of rotation of the latter. Further, it will be
rioted that as the flock is so fed, the same is acted
upon by the pipes 48 in the copper units 45 and
46 in such manner as to some extent to pre-cool
the flock before grinding while keeping down the

"temperature of the casing 2 and the cylinder |

and the other parts in confact with the ' flock.

20

20

Also. the cylinder | is being simultaneously cooled -

by the flow of circulating water ‘through the inlet
connection 39 and into the hollow- chamber 36
within the cylinder and out through the outlet
40. At the same time that both of the above
cooling means are functioning, cooling water is
also flowing in the passages 13, {4 and 12 in such
manner as further to cool the base and keep down
the temperature of the flock and cylinder, as well
as the walls of the stationary knife bed socket 4
and also the bottom of that socket and the-lags
and knives therein. Moreover, through the pro-
vision of the improved water cooled lags 22 hav-

ing the water passages 24 therein, it will be ob-

served that the lags in the socket 4 and the sta-
tionary knives 8 are directly cooled by these wa-
ter cooled lags, the temperature of which is, of

30

course kept down by the circulation’ of the cooling '

water therethrough. )

As a consequence of my improvements, it is
found that it is possible to make the machine in
large sizes with a capacity as large as twenty
times that of previous machines, and yet to oper-
ate the same at the desired knife speed without
causing fires or objectionable discoloration of the
product due to overheating, all in such manner as

materially to reduce the costs as compared with -

those where a number of smaller machines is re-
quired to effect the same production.. Moreover.

_ it is possible so to continue to operate it for long

periods without causing such overheating of the
machine as to require the same to be shut down
for cooling. To put the matter another way, it is
made possible to grind a given quantity of flock
with greater efficiency during grinding and ina
shorter time, while also continuing to obtain this
efficiency rs long as necessary. Moreover, it is
not only made possible to reduce the cost per
pound due to ‘a marked reduction in friction

losses, etc., but also substantially to halve the

labor costs.

Attention is further directed to the Jarge num-
ber of stationary knives capable of being provided

in my improved construction to increase the ca-
pacity while keeping the flock within a proper
temperature limit, and also to the reduction in
the speed of rotation of the cylinder which, due to
the large diameter of the latter, is made possible
while obtaining the desired knife speed and both
increased capacity and proper flock  cooling.

70
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Purther, it will be evident that both the copper
tubing in the casing and the improved water
.- cooled lags will cooperate to reduce the tempera-

ture of the flock in a most effective manner -

5 through direct engagement of all sides of the tub-
ing therewith, and through effective cooling of the
stationary knives by the improved lags, while both
this tubing and these lags will also cooperate with
the water cooled cylinder and the stationary
transverse and longitudinally cooling passages in
such a manner as to effect a substantial further
reduction in the flock temperature. It will also
be noted that, due to the central inlet for the wa-
ter cooled lags, a very efficient cooling water flow
is maintained and that the effectiveness of the
copper tubing in the casing is also increased by
- the bottom inlets and top outlets thereof.
As a result of the plurality of longitudinally
spaced water, cooled lags, it is also made possible
0 to produce more practical castings for large size
machines, but it will be understood that I do not
wish to be limited to the use. of such. multiple
lags or to the use of my improved lag construc-

10

tion in such sizes as to require the provision of

% longitudinally divided lags. Further, as regards
the flow of cooling fluid through the lags and the
copper tubing, it will also be understood that
while the flows described are advantageous, I do
not wish to be limited thereto, since it is evident

8 that the improved structures may be used with
reversed flows. Attention is further directed to
the fact that while I have shown the socket 4 as
filled with two series of lags, each occupying half

of the socket and the two series abutting along the

88 longitudinal center line of the machine, I do not
wish to be limited to any particular arrangement

- of the lags in the socket, it being understood that
this arrangement is subject to variations in order

to meet new conditions and.to accommodate dif-
40 ferent numbers of stationary knives, as necessary.
In Figure 11.I have shown a modified water
cooled lag arrangement which may be used if de-
sired: In that figure, it will be noted that in-
stead of having the water cooled lags 22 spaced
43 Irom one another by uncooled lags, as previously
-described, all of the lags in the socket 4 are water
cooled with the exception of end lags 51 and 58.
As a result of this construction, the number of
staticnary knives 3 is decreased’ due to the neces-
sity for utilizing the wider water cooled lags.
Also, it will be observed that all of these lags are
connected by pipes 26 to an inlet similar to that
shown in Figure 3, but with eleven such inlets
shown herein, as distinguished from the four
shown in the latter figure. Here, of course, it
will alsé'be understood that the flow connections

. for the lags constructed as shown in Figure 11 are
" preferably the same as those shown in Figure 10,
In.this construction, while some reduction in ca-

60 Pacity results from the reduction in the number
of stationary knives, it will be noted that as a

result of the increased cooling effect obtained, it

- is also possible to reduce materially the need for

other cooling of the bed and, in some instances,

to eliminate need for further cooling of the latter.

‘While I have in this application specifically de-
scribed: certain forms which my invention may
assume in practice, it will be understood that
these forms/are chosen for purposes of illustration

70 and that the invention may be modified and em-

bodied in various other forms without departing -

from its spirit or the scope: of.the appended
claims. L ‘ S .
What I claim as new and desire to secure by
18 Letters Patent is:— .

| 8,145,175

L. In a'flock cutter, a rotary cutter, stationary
knives disposed transversely to- the direction of
rotation of said cutter and cooperating therewith, -
a plurality of separate elongated lag means sup-
porting said knives in heat conducting relation 5
and extending: longitudinally thereof, means for
adjusting said knives relative to said cutter, and

"temperature controlling means associated with
said rotary cutter and knives for maintaining the
flock below the igniting point during the opera-
tion of said cutter including cooling Auid passages
extending lengthwise of said knives- substantially
throughout the length thereof and having suf-

" ficient cross section for circulating sufficient cool-~
ing fluid to cool said lag members and said knives
supported thereon and disposed in a sufficient
number of said lag means adjacent the knives
thereon to cool the lag means and the knives,
and fluid inlet and outlét means for said passages
for introducing and withdrawing a stream of
cooling fluid. . o

2. In a flock cutter, a rotary cutter, stationary
knives disposed transversely to the direction of
rotation of said cutter and cooperating therewith,
a_ plurality of separate lag members supporting
said knives in heat conducting relation and ex-
tending longitudinally thereof, means for adjust-
ing said knives relative to said cutter, tempera-
ture controlling means associated with said Khives
for maintaining the flock below the igniting point
during the operation of said cutter including .
cooling fluid passages extending substantially
throughout the length of said knives and longi-
tudinally of said lag members and within the
latter having sufficient cross section for circu-
lating sufficient cooling fluid to cool said lag mem-
bers and said knives supported thereby, and sep-
arate inlet and outlet connections.to each of said
bassages and on opposite ends of said lag mem- -
bers for introducing and withdrawing a stream of 4
cooling fluid. i

3. In a flock cutter, a rotary cutter, stationary
knives disposed transversely to the direction of
rotation of said cutter and cooperating therewith,
a plurality of separate elongated lag members ex-

" tending longitudinally of and supporting ‘said
knives in ‘heat condncting relation and having .

- knife engaging portions on opposite sides of said
lag members, means for adjusting said knives
relative to said cutter, cooling fluid passages hav-
ing sufficient cross section for ‘circulating suf-
ficient cooling fluid to cool said lag members
and knives and disposed in a sufficient number of
sald lag members longitudinally thereof sub- °

- stantially throughout the length of said knives 55
between and adjacent said opposite knife engag-
ing portions, to cool said lag members and knives,
and fluid inlet and outlet means for said passages
for introducing and withdrawing a stream of
cooling fluid. -

4. In a flock cutter, a rotary cutter; stationary
knives' disposed transversely to the direction of
rotation of said cutter and cooperating therewith,
and fluid cooled lag means for supporting and
cooling said knives extending longitudinally sub-

.stantially throughout the length of said knives
and in heat conducting relation therewith includ- -
ing a sufficient number of longitudinally spaced’
hollow cooling lag members having cooling pas-
sages therein. extending longitudinally thereof
substantially throughout the length of said lag
members and of said knives disposed adjacent
the latter and of sufficient cross section to cir- -

~culate sufficient cooling fluid to cool said lag 75
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members and said knives and also having fluid
inlet and outlet connections for:said passages.
5. In a fiock cutter, a rotary cutter, stationary
knives disposed transversely to the direction of
rotation of said cutter and cooperating therewith,
fluid cooled lag means extending longitudinally
of said knives in heat conducting relation there-

with and including a plurality of series of longi- -

tudinally spaced hollow cooling lag members hav-
ing cooling passages therein extending longitudi-
nally thereof substantially throughout the length
of said lag members and of said knives and dis-
posed ‘adjacent the latter and of sufficient cross
section to circulate sufficient cooling fluid to cool
said lag members and said knives, and inlet and
outlet connections for said passages including an
inlet manifold extending transversely between
said series of lag members. .

6. In:a rotary cutter, a stationary knife carry-
ing bed having a socket, cooling fluid passage
forming means in said bed and external of said
socket for cooling the latter, stationary knives
in said socket, cooperating cooling fluid passage
forming means in said socket extending longi-
tudinally thereof and of the knives therein and
comprising a plurality of lag members supporting
said knives in heat conducting relation and ex-

tending longitudinally adjacent said knives sub-
stantially throughout the length thereof and

5
cooling fluid passages disposed longitudinally
substantially throughout the length of said lag
members and in a sufficient number -of said lag
members and of large enough cross section to
circulate sufficient cooling fluid to cool the

knives carried thereby, and fluid inlet and outlet
means for said passages for introducing and

'Withdtawing a stream of cooling fluid.

7.'In a rotary cutter, a rotary cutter member,
a knife bed carrying cooperating stationary knives
and having material directing side portions, a
casing enclosing said rotary cutter, and.cooling
means extending above said portions in said cas-
ing and in the path of the material operated upon
by said rotary cutter for cooling said material
and dividing the same into a plurality of streams
on opposite sides of said cooling means.

8. In a rotary cutter, a rotary cutter member,
a ~knife. bed carrying cooperating stationary
knives, a casing enclosing said rotary cutter, and
means in said casing for cooling the material
operated upon by said rotary cutter presenting 4
plurality of cooling fluid passages in the path of

10

20

said material between said cutter and casing at .

each side of said bed and comprising a series of
spaced pipes in each side of said casing and each
series having a bottom inlet and a top outlet at
opposite ends thereof. .

el T ANDREW HAUGE.
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