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To whom it may concern: 
Beit known that I, SAMUEI, B. FIEALING, 

a citizen of the United States, residing at 
Chicago, county of Cook, and State of 
Illinois, have invented certain new and itse 
ful Improvements in Machines for Ballast 
IBurning, of yhich the following is a speci fication. 

In accordance R the present well 
known methods of billast buring, the clay or earth is placed upon the long bank of fire 
by means of a machine commonly known 
as a digging nachine, which machine is pro 
vided with suitable shyly for digging 
the clay and discharging it upon the face 
of the fire bank. After the clay has been 
placed on the fire bank and has been burned 
for a certain length of time, it is desirable 
to break up and more or less (lisintegrate 
or separate the upper crust-like surface of the fire bank before placing another layer 
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being burned. 

of coal thereon. Heretofore, it has been the ordinary practice to remove the ' shovels 
from the digging machine and replace the 
same with large heavy drags or rakes which 
are then used for hireaking up and stirring 
or 'aking the upper surface of the fire hank. 
These machines are large ponderous affairs, 
built on flat car's or other sliitable tracks. 
and in order to use the same effectively, a 
long strip of fire must be raked at one time 
before riore coal or sack, as is commonly 
used, is placed thereon. The coat or slick. 
by the method heretofore used, is usually 
distributed by means of a coal handling ina 
chine which delivers the coal out ove' the 
fire, either to a shoveler's platform, from 
whence it may be shoveled by hand, ol' to a 
mechanical spreading device. In the listial 
manner in which the digging machine, 
which, as above pointed out, is also tised for 
the dragging or raking process, and the coal 
handling machines are operated, it is pra'- 
tically impossible to place the coal on the 
fire immediately after the dragging or irak 
ing operation. Frequently, there are long 
delays between a dragging or raking opera 
tion and the spreading of the new layer of 
coal, which calises a large waste of coal and 
also tends to injure the quality of the ballast 
One of the principal objects of the present 

invention is to provide means whereby the 
face or surface of the fire bank may be 
raked or dragged immediately ahead of the 
coal spreading device so that there will, at 

no time, be any considerable amount of bank 
raked or du'agged before the coal is placed 
thereon. In order to accomplish this object 
and such other objects as will be hereinafter 
pointed out, I have provided a combined 
'aking or d'agging and coal handling or 
spreading 11achine, which machine also em 
bodies various other novel features and in 
provecints which will be described herein 
after and which are shown in the accom 
panying drawings, in which 

Figure l is a top plan view of my in 
proved machine, parts being shown dia 
granimatically on account of the difficulty 
of showing a machine of such large size on 
a greatly reduced scale: Fig. 2 is a dia 
granulatical end view illustrating the coal 
strealii!g portion of the machine; Fig. 3 
is a diagrammatical end view illustrating 
chie: Figs. 4 and 5 are details of the coal 
spreading or distributing devices; and Fig. 
6 is a detail of the rake or fork arm sup port. . 

As shown in these drawings, 7 indicates 
a railway car or movable support, which 
may be of any ordinary or preferred form of 
consti' ('tion but which is preferably uade 
stifliciently large and strong to be lasting 

l'all under the conditions of use to 
which it is Stjected. This car moves on a 
t"ack S along the edge of the bank from 
which the clay is dug to be placed on the 
face of the fire bank 9. This car may be provided with self-propelling mechanism or 
may be noved along the track, by means of 
a locomotive, either method being well 
k) own at the resent time, in so far as the 
in 'elist of such ca's or machines are co 
ce'ed. At the forward end of the car 
is a still () of sufficient length to extend 
out over the coal supply ear 11, which sup 
ly cars are bloight tip full of coal or slack 

ind the removed after being emptied. The 
coal is loaded from the car by means of 
a shovel 12 which is operated by means of 
a drag cable 13 which passes up over a suit 
able sheave in the mast 14 and down to one 
of the drums 15 of a hoisting engine, and a 
tail or return cable 16 which passes from 

the raking or dragging portion of the ma 
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the rear end of the bucket, around a sheave 
17 at the otter end of the boon 10, and 
thence over a suitable sheave on the mast 14 
and down to the winding drum 18 of the 
same hoisting engine. This bucket carries 
the coal from the car 11 up and over an 
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a pron 19 between such car and the car 7, 

5. 

and thence along a suitable platform or 
guideway 20, and dumps the same into a 
hopper 21. A conveyer 22 extends out at 
the side of the car and is adapted to receive 
the coal from the hopper and carry it out 

O 

over the fire. The discharge of the coal 
from the hopper may be regulated by any 
suitable ...Rit. such for instance as a 
gate or slide 23 which may be operated by 
means of a rod 24 which extends out to an 
operator's platform 25 about midway of the 

5. 

conveyer 22. The conveyer 22 is provided 
with a trough, along which the coal is moved 
by Ineans of a chain 26 provided with suit 
able fights in the well known manner. This 
trough is made in two sections 27 and 28. 
The section 27, which extends out from the 
car to about the center of the conveyer, is 
stationary; while the section 28 is movable 
longitudinally of the conveye frame, as 
best shown in detail in Fig. 5, the object of 
this being so that the coal may be discharged 
at varying distances from the outer end of 
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the conveyer, or, in other words, so that the 
coal inay be spread along the face of the fire 
bank. The particular spreading mechanism 
show hereinforms one of the novel features 
of this invention, and will now be described. 

At the outer end of the trough 28 is a cir 
cular discharge spout 29 having an out 
ward is extending flange 30 at the lower end 
thereof. Fitting over the spout 29 so as to 
be rotatable thereon is an auxilially spout or 
discharge member 31, which member is pro 
vided with an internal groove fitting over 
the lange 30, and is preferably made in 
halves so that it may be bolted in its opera 
tive position. The mouth of the discharge 
opening of the spout 31 is Widened as indi 
cated in Fig. 5 so as to direct the coal onto 
the spreader proper in a comparatively wide 
streati), SE at 32 to the lower end of 
the spout 31 is the spreader proper 33, which 
spreader consists of a plate having diverging 
sides and which is provided with a number 
of deflectors 34 for deflecting the coal so 
that it will be spread out to discharge along 
the entire lower edge of the piate. If de 
sired, the discharge plate may also be pro 
vided with perforations 35 so as to allow 
some of the coal to fail therethrough. This 
spreader is adjustably held in position by its 
pivotal connection with the spout and by 
neans of chains or other suitable connect 
ing devices 36 extending from the sides of 
the spreader to hooks 37 on a support 38 ex 
tending outwardly from the spout 31. It 
will be readily seen that by means of this 
construction the spreader 33 may be revolved 
so that it will extend at any desired angle 
from the end of the movable portion of the conveyer trough. 
Any suitable means may be provided for 

reciprocating the movable portion 2S of the 
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conveyer trough, such means, however, be 
ing omitted, as the particular form thereof 
is not included in the present invention. In 
the ordinary coaling process, the coal is 
spread up and down along the face of the 
fire bank, which, with my improved spread 
ing device, is readily accomplished by set 
ting the spreader with its discharge end 
standing substantially at right angles to the 
plane of the conveyer, as indicated in full 
lines in Figs. 1 and 2, and then, as the coal 
is being delivered, move it back and forth 
along the outer end of the conveyer by re 
ciprocating the movable portion of the 
trough. At times, however, it is also desir 
able to spread a thin layer of coal along the 
fire, for instance, near the bottom or heel of 
the bank. This can be readily done by turn 
ing the spreader so that its discharge end 
stands substantially parallel with the con 
veyer, and then, as the coal is being dis 
charged, moving the entire machine along 
the track. It will be readily seen that by 
means of this novel form of spreader or dis 
charge device, the coal may be distributed 
evenly and rapidly over the face of the fire. 
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either by means of a cross wise movement or 
by means of a longitudinai movement. 
The clay for ballast burning is usually or 

frequently found in comparatively low, 
swampy places, and is frequently so wet as 
to make it difficult to maintain the operating 
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track 8 in proper position, as he weight of 
the machines tends to press the ties down 
into the clay. This track has to be fre 
quently shifted as the earth is dug away ad 
jacent thereto, and therefore it is desirable 
to have something in the nature of ballast 
on the surface to support such track. have 
found that by spreading a certain amount 
of the coil or slack, which is used for burn 
ing the ballast, over the surface of the 
ground, this provides, as it were, a support. 
or ballast for the operating track. The coal 
thus used is not wasted, as it will eventually 
be spread upon the fire by the digging ma 
chine when the earth is excavated. in order 
to place this slack or coal on the ground in 
an economical manner, provide a dis 
charge trough 39, which is adapted to re 
ceive coal from the hopper 21 and discharge 
it at the side of the machine, opposite to the 
conveyer 22. The discharge of coal to this 
trough may be regulated in any desired 
manner, as by means of a gate or slide 40 
which may be controlled by means of a rod 
41 extending up into the cab or house indi 
cated at 42, which is provided for one of 
the operators of the machiie. As the ma 
chine moves forward intermittently in its 
ordinary operation, the coal from the 
trough 39 will be discharged into piles 43, 
43, as indicated in Fig. 1. in order to 
spread the coal in these piles evenly over the 
ground, provide a scraper 44 which is 
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preferably hinged at 45 to the car so that it may be swung up out of operative posi 
tion, this scraper being held in operative por 
sition by means of suitable rods or braces 
46, it will be readily seen that, as the car 
moves forward, the coal which has been discharged along the side of the track will 

be spread evenly over the ground, at some 
distance from the track, by means of the 
scraper or spreader 44 and will then serve 
as ballast and also to even up the surface of 

5 

the ground so that the track 8 may be readily shifted. 
The ballast fires are usually of consider 

able length, frequently being one-half mile 
long or over, and the switch tracks for stor 
ing a number of cars for supply coal are 
usually located adjacent to one end of the 
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fire, so that when one of the cars has been 
emptied, the emptied car may be removed 
and a loaded car brought into unloading po 
sition in front of the machine. As it is nec 
essary to bring up a number of these cal's during a day's operation, frequently as 
many as five or more, it is impracticable to 
operate, the digging machines anywhere ex 
cept at the rear of the coal handling ma chine, and, therefore, when the digging ma 
chine is also used for operating the drag 
ging or raking devices, it will be noted that it is impossible to successively drag the fires, 
place on the coal, and then cover with clay, 
as should be done in order to secure the best 
results. In order to accomplish these re 
Sults, I arrange a harrow or drag apparatus 
47 on the car 7, preferably in advance of 
the coal spreading apparatus but in some 
instances it might be in the rear thereof, 
or one at each end of the car. In order to 
accomplish this, it will be noted that the 
hopper 21 must be placed at some distance 
from the front end of the car so that suffi. 
cient space will be left for the harrowing or dragging apparatus and its operating mech S. 

While different forms of harrowing or dragging mechanism may be used for the pur 
pose indicated. So long as it is arranged in 
front of the conveyer, which arrangement, 
forms one of the desirable features of my 
invention, I have illustrated a novel form of dragging or raking apparatus, best shown 
in Figs. 1, 3 and 6. At the side of the car 7 
is a boom 48 to which is pivotally secured a 
block 49 arranged to swing in a vertical 
plane in a linement with the boom. A rod 
or beam 50 is adapted to pass freely up and 
down" within the block 49 and carries, at its 
lower end, a fork or rake 51 which is pref 
erably provided with one set of substan 
tially straight teeth 52 and another set of 
curved teeth 53. While the loom 50 is nor 
mally free to move longitudinally through 
the block 49, yet, in some instances, it may 
be desirable to hold the beam from so mov 

ing, and suitable means may be provided 
for this purpose, for instance, a locking 
member 54 is pivoted at 55 in the side of the 
block 49, with its lower end occentri 
cally arranged or made in the form of a 
cam, so that when the upwardly extending 
arm 56 is moved, the lower end of the lock 
ing member will press against the beam 50 
and bind it closely within the block 49. The 
engaging face of the locking member 54 
may be inade substantially smooth, or may 
be provided with one or more teeth 57 which 
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are adapted to engage with recesses 58 in 
the side of the beam 50 so as to hold the beam rigidly against longitudinal move 
ment. The locking member 54 is operated 
by means of a rod or other suitable connec 
tion 59, which rod preferably extends to a 
position in the car adjacent to the operator. 
The fork or rake 51 is operated by means of 
cables, one of which, 60, passes around a 
sheave (51 in the outer end of the boom 48 
and then back over suitable guide pulleys, 
for instance, as indicated at 62 and 63, to 
a winding drum 64 on the car 7; the other 
cable 65 engages with the back of the fork 
or rake and passes directly back to a wind 
ing drum 66 adjacent to the drum 64, such 
drums ordinarily constituting the winding 
drums of a hoisting engine. In breaking 
up the face 9 of the fire bank, I have found 
that it is desirable, not only to rake the face 
by a longitudinal or raking movement of 
the dragging apparatus, but to also jab or 
thrust the fork into the face by successive 
thrusting movements of the rake or fork. In operation, this apparatus may be used to 
secure such jabbing movement or thrusting 
action by properly manipulating the operat 
ing chies, as, for instance, by pulling on 
both cables and then simultaneously releas 
ing them, which will cause a longitudinal 
movement of the fork beam in its guide 
block 49, or by holding one of the cables 
steady and repeatedly tightening and loos 
ening the other cable. Then, after the face 
has been sufficiently broken up, the fork 
may be adjusted in the block 49 at any de 
sired position and then held against longi 
tudinal movement hy means of the locking 
device 54. Then, by operating the cahles, 
the fork maw be swing across the face of 
the hank, thereby thoroughly raking or 
dragging the same. The curved teeth 53 
serve for the in urpose of dragging the top 
of the fire bank over onto the face, as indi 
cated by dotted lines in Fig. 3. 
By means of my improved apparatus, it 

will be observed that the fire bank may first 
be raked or dragged, and then, as the ma 
chine moves forward, the fire may be im 
mediately supplied with more coal, the ap 
paratus serving to quickly and readily un 
load the coal from the coal car into the hop 
rer and thence distribute the same onto the 
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fire. The track being clear at the rear of the 
machine, the digging machine may follow as 
closely as desired and the clay placed upon 
the fire as soon as deemed expedient, after 
the coal is spread. The work is thus carried 
on in an orderly and systematic manner, and 
the fire is not left uncovered for any con 
siderable period of time. - 
iHaving thus described my invention, 

which I do not wish to limit to any of the 
details of construction, except as provided in 
the appended claims, what I claim and de 
sire to secure by Letters Patent is: 

1. in a machine for ballast burning, the 
combination of a car or movable support, an 
unloading apparatus at the front of said car 
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for unloading coal from a coal car and de 
livering it to said car, a conveying apparatus 
for conveying the coal from said car to a 
point over the fire bank, and a dragging or 
raking apparatus oil said car, arranged in 
front of said coal conveyer. 

2. In an apparatus for ballast burning, the 
combination of a car, a hopper on said car, 
means for unloading coal from a coal car 
placed in front of said car and delivering it 
to said hopper, a lateral conveyer for con 
veying the coal from said hopper to be dis 
tributed onto the fire, and a raking or drag 
ging apparatus on said car for dragging the 
face of the fire bank. 

3. In an apparatus of the character set 
forth, the combination of a car, a hopper ar 
ranged adjacent to the middle of said car, 
means for transferring coal from a coal car 
placed in front of said car to said hopper, a 
conveyer extending out, at the side of said 
car for conveying the coal from said hopper, 
a spreader at the end of said conveyer, a 
boom extending outwardly from the side of 
said car, in front of said conveyer, a drag 
or the like, cables engaging with said drag, 
one of said cables extending out and around 
a sheave at the end of said boom, and the 
other cable extending back to the car, and 
winding drums on said car for operating 
said cables. 

4. In a machine of the character set forth, 
the combination of a car or movable support, 
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a dragging or raking apparata 8 extending 
laterally from one side of the car at the for 
ward end thereof, means for operating said 
apparatus, Said means including an engine 
arranged in the front end of the car, a hop 
per arranged at a suitable distance behind 
said raking apparatus, means for unloading a 
coal car placed in front of said car and di 
recting the coal over said engine and back to 
the hopper, and a coal conveyer extending 
out from beneath said hopper to carily the 
coal therefrom and distribute it onto the 
fire. 

5. In a machine for use in ballast burning, 
the combination of a car, a forwardly pro 
jecting boom on said car, adapted to extend 
out over a coal car, a hopper on said first 
named car, a shovel for unloading the coai, 
means associated with said shovel and said 
boom for moving the shovel back and forth 
to carry the coal from said coal car to said 
hopper, a laterally extending boom at the 
front end of said first-named car, a block 
pivoted in said hoon, a dragging o' (a.k. 
device having a beam or bar ext 
through said block, an operating cabie 
tending from said dragging or 'a king de 
vice, a winding drum on said car for oper 
ating said cable, a second cable connected with 
said device and passing out over a sheaves at 
the end of said boom and thence back oyer guide sheaves to the car, a second viading 
drum on said car for operating said second 
cable, means for holding said bar ol' bean 
in adjusted position in said block, and a con 
veyer at the rear of said raking or dragging 
device for conveying the coal from the hop 
per out to a point over the fire. 

6. In a machine of the character set forth, 
the combination with a conveyer, of a hori 
zontally rotatable discharge spout, and a 
spreading device, said device having diverg 
ing sides and upwardly projecting deflec 
tors and also having perforations thereii. 

SAMUE. B. F. E. G. 
Witnesses: 

O. J. Tiry, E, 
A. W. FENSTEAIAKER. 
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