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To all whom, it many concern. 
Be it known that I, JoHN A. CALDWELL, a 

citizen of the United States, residing at 
Montclair, county of Essex, State of New 
Jersey, have invented certain new and use 
ful Improvements in Mechanical Stoke's, of 
which the following is a specification, refer 
ence being had therein to the accompanying 
drawings, in which 

Figure 1 is a front elevation of an auto 
matic stoker provided with my invention; 
Fig. 2 a detail plan view of a portion of the 
automatic stopping and starting mechanism; 
Fig. 3 a vertical longitudinal sectional view 
of a portion of the boiler front showing my 
automatic Stoker mechanism in side eleva 
tion; Tig. 4 a vertical longitudinal sectional 
view of the shovel and ram compartment; 
Fig. 5 a transverse vertical sectional view on 
the line V-V of Fig. 4: Fig. 6 a detail view 
showing cann tappets and shovel tappet: Fig. 

a detail view showing the advanced tappet 
and the striker arms: Fig. 8 a detail side 
elevation of a portion of the shovel-operat 
ing mechanism; Fig. 9 a detail view showing 
the shovel-arresting means; Fig. 10 a detail 
sectional view showing the means for pre 
venting vibration of the shovel - moving 
Spiring; and Fig. 11 a detail perspective view 
showing the shovel tappet and the advanced 
tappet. 
This invention relates to that type of auto 

lmatic mechanical stokers covered by my Re 
issue letter's Patent No. 12,598, dated Jan 
uary 22, 1907, and wherein the fuel is auto 
matically thrown ovel the fire by a shovel, 
each successive throw of the shovel being 
stronger than the preceding throw, until 
the maximum throw is reached when it re 
turns to the minimum. The operation of 
the shovel mechanism as will be seen in said 
reissue patent, is continuous. There is some 
objection to this method of firing a steam 
boiler furnace. It is well known that in 
hand firing, that is to say, by stokers, there 
is always a period when the fire is at rest, 
when no fuel is being thrown thereon. Dur 
ing this period of rest the steaming efficiency 
of the fire gradually lises to the maximum 
and then decreases until it becomes neces 
sary to again feed fuel to the fire. It is de 
sirable that the fire shall have this period of 
rest, 

It is one of the main objects of this in 
vention to provide a stoking means which 

will, after covering the fire with fuel, auto 
natically come to rest for a predetermined 
time, and then automatically continue the 
feeding of fuel. The stoking mechanism 
Operates to feed a fresh covering of fuel 
Over the fire and then stops until that bed is 
constined, or approximately consumed, the 
timing of the apparatus being determined 
by the nature of the fuel used and the draft. 
At the end of the predetermined time the 
stoking mechanism is again automatically 
operated to feed another covering of fuel 
Over the fire, so that by my improved appa 
ratus obtain the nearest possible approach 
to the conditions of hand firing, while at the 
Same time preserving the machine-accuracy 
and steadiness, and the many other advan 
tages of the automatic mechanical stoker. 

Other objects of the invention are to sim 
plify and improve the construction of the 
parts of the apparatus; to provide improved 
means for preventing vibration of the shovel 
at the end of its fuel throwing movement; 
to provide means for protecting the shovel 
from the intense heat of the fire, and to pro 
vide means whereby the operating strain 
will be Small and will be brought on the 
shovel shaft outside of the shovel compart 
ment and at a point not subject to the heat 
in the shovel compartment. 
There are other important objects and ad 

vantages of the invention which will ap 
pear hereinafter. 

Referring to the various parts by nu 
merals, 10 designates the front portion of 
the boiler, Supported upon brick work 11. 

12 designates the metallic boiler front and 
14 the furnace grate. Fuel is thrown into 
the furnace through the fuel opening 17 of 
the stoker mechanism and 18 designates the 
ashpit opening. 
The main shovel-operating shaft 19 is 

mounted in Suitable bearings depending 
from the bottom 27 of the ram compartment. 
Above the ram compartment is arranged the 
fuel hopper 20 from which the fuel passes 
to the ram compartment, the bottom of the 
ram compartment also forming the bottom 
of the hopper. Mounted to slide on the bot 
tom of the ram compartment is a plunger or 
ram 26, said ram being so arranged that 
when it is in its withdrawn position fuel 
will drop from the hopper in front of said 
ram on the bottom 27. The forward move 
ment of the ram will push the coal forward 
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lintil it drops into the shovel compartment 
through the opening 29 in the bottom of the 
hopper. Below the hopper and arranged to 
receive the fuel dropping through the open 
ing 29 is a shovel compartment having a 
concave platform or bottom wall 31 which 
receives the fuel. Extending through the 
shovel compartment is a shovel shaft 23 
which carries a depending shovel 22. The 
shovel shaft is adapted to be rocked in its 
bearings and the shovel 22 oscillates in the 
shovel compartment. The bottom of the 
shovel compartiment is an arc of a circle 
Struck from the center of the shovel shaft 
and is secured to the boiler front just below 
the fuel opening 17. 

For the purpose of properly actuating the 
stoker it is necessary to let the movements 
of the plunger or ran alternate with those 
of the shovel, providing for One uniform 
movement of the plunger toward the furnace 
prior to each Swinging movement of the 
shovel in the same direction, and as it is 
not practicable to cover the entire depth of 
the furnace by one throw of the shovel means 
must be provided for successively covering 
different spaces until coal has been dis 
tributed over the entire depth of the furnace. 
Different kinds of coal must be deposited 
on a fire in layers of different thicknesses to 
obtain best results. To provide for all these 
conditions employ the following means: 33 
is a geal-wheel fixedly mounted upon shaft 
19. 34 34' 34* are tappets hinged to said 
wheel. The same are actuating devices and 
are hereinafter termed “cam-tappets. 35 
is another gear - wheel revolubly mounted 
upon said shaft, and 36 36', and 36* are 
cams attached to said gear-wheel 35, and 
Said cam-tappets are adapted to successively 
engage with different portions of said cams, 
as gear 35 is being revolved with reference 
to gear 33. pi'ovide such relative move 
ments by means of pinions 37 and 3S, both 
mounted on a shaft 39, which has its bear 
ings upon a lowei' arm 40, bolted to an ex 
tension of a bracket 40, attached to the bot 
tom of the hopper. Pinion 37, meshing with 
gear 33, is revolubly mounted upon shaft 
39, while pinion 38, meshing with gear 35, 
is fixedly but detachably secured to pinion 
37. As the two gear-wheels revolve at dif 
ferent speeds, the can-tappets will Succes 
sively come in contact with diffei'ent por 
tions of said cans and Will thereby have 
imparted to them movements of different 
extents, as more fully referred to herein- - 

| actuating spring will be extended through after. 
As fully described in my herein mentioned 

reissue patent the gear wheel 33 is to have 
one tooth more than gear wheel 35. Pin 
ions 37 and 3S are to have an equal number 
of teeth. Upon each complete revolution of 
gear wheel 33 geai wheel 35 will fall behind 
to the extent of one tooth, thereby securing 
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a differential movement between the caims 
36, &c., and can tappets 3-4, &c. By this 
Ileans secure the variation in the throw 
of the shovel necessary for the proper dis 
tribution of the fuel over the fire. 
By 1'eason of the altonnatic adjustment of 

the shovel-moving means the thi'ow of the 
shovel is so regulated that the fuel will be 
evenly distributed over the giate-surface by 
the gradually-increasing strength of the 
throw of the shovel. If the fuel-bed is not 
advanced by minute steps, it is practically 
impossible to secure an even distribution of 
the fuel over the grate, and I have found 
it practically impossible to seculi'e these mi 
nute steps or increases in the fuel-bed with 
out providing the automatically-adjustable 
shovel-inoving means. 

41 is a tappet rigidly secured to the shaft 
23 and is adapted to successively contact 
with the oute surfaces of the call tappets 
as the geal wheel 33 is 'evolved. The rain 
26 is operated by cams 53 carried by shaft 
19, said cams revolving in the direction of 
the arrow in Fig. 4, and alternately actuat 
ing finger's 54 and 55. These fingei's are 
secured to a shot rock shaft which carries 
ai'in 56, whose uppel' end engages the 'an, 
as filly described in my aforesaid reissile 
patent. 
The shovel tappet is secured to the shovel 

shaft 23 at the side of the shovel compart 
lment and near the right hand end of the 
shaft, as viewed in Fig. 1. Secured to the 
shovel shaft nea' the right hand end thereof 
and a suitabie distance from the tappet 41 
is a depending arim 46. Connected to the 
free end of this aim is an actuating spiral 
spring 49, the lower end of which is ligidly 
connected with a depending sciew rod 50. 
The lowe' end of this rod extends through 
the tubular bracket 51 secured to the boiler 
front and adjustably in ounted on its lower 
end is a hut 52. The upper end of his nut 
is cylindrical and is adapted to fit loosely 
within the lower end of the tubular backet. 
Sturrounding the 'od 50 and confined within 
the tubular bracket by the cylindical nut is 
a coil compression spring 53, said spiring be 
ing somewhat weaker than the shove-actu 
ating spring 49, and forming an auxiliary 
shovel-actuating spring. 

in operation the auxiliary shovel actuat 
ing spring 53 will be first compressed when 
the alm 46 is swung upward by the shovel 
tappets. When this spring has reached the 
limit of its compression the main shovel 
out the remainder of the length of the move 
ment of the shovel tappet. When the shovel 
tappet is released from the shovel-actuating 
cans the shovel - actuating spring will be 
the first to collapse and after it has returned 
to its normal position the auxiliary spring 
will expand and immediately bring the main 
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spring to a tense position. The object of 
this is to prevent any vibration of the main 
actuating Spiring upon the completion of 
the fuel-throwing movement of the shovel. 
in the apparatus shown in my Reissue Let 
ters Patent mentioned herein there is at 
times a vibration of the shovel - actuating 
spring at the completion of the fuel throw 
ing movement of the shovel and I have 
found that by the use of this auxilially spring 
this vibration is prevented. 
To automatically stop and start the opera 

tion of the shovel I provide the following 
mechanism: On the main actuating shaft 
19 is secured a belt pulley 57 over which 
passes a belt 58 which is driven by a pulley 
59 on the power shaft 60. This shaft is 
driven continuously by any suitable power. 
As the shaft 19 is to be driven intermit 
tently, I provide automatic means for shift 
ing the belt 5S from the fast pulley 59 to 
an adjoining loose pulley 61. This means 
consists of a constantly and slowly rotating 
shaft 62 which receives its motion through 
suitable gears 63 driven from the power 
shaft 60. On the shaft 62 is secured a disk 
64 which carries an eccentric pin 65. Piv 
oted below the disk is an upright lever 66. 
The upper portion of this lever is provided 
with upwardly extending divergent arms 67 
and 68. The arm 67 is longer than the arm 
6S and is curved on its upper edge to form : 
a cam face 69 which is adapted to be en 
gaged by the roller 65 as the disk 64 re 

Connected to the lower end of the 
lever 66 is a link 70, said link being con 
nected to a belt shifting device by a pin 
and-slot connection 71. The belt shiftel 
consists of an upright lever 72 carrying a 
weight 73 and a belt shifter arm T4 which 
engages the belt. When the roller 65 en 
gages the cam face 69 the lower end of the 
lever 66 is moved to shift the belt to the fast 
pulley. The stoker as shown, operates and 
continues to operate until the roller 65 en 
gages the arm 6S and Swings the lever 66 in 
the opposite direction, thereby operating the 
belt-shifting device to throw the belt 58 over 
to the loose pulley 61, thereby stopping the 
stoker mechanism. The Weight 73 assists 
in throwing the belt-shifter lever. When 
said lever is swung toward either side of its 
vertical position the weight materially as 
sists in quickly shifting the belt by giving 
said lever a quick swinging movement to 
ward one side or the other according to the 
direction in which it has been moved by the 
belt-shifting lever 66. In order to permit 
the lever to have this free movement the pin 
and slot connection is employed between the 
link 70 and the ever 72. 

It will be observed that the period of 
dwell for the stoker mechanism is the pe 
riod required for the movement of the roller 

3. 

reaches cam face 69 of the arm 67. It will 
be readily observed that the period during 
which the stoker mechanism is to operate 
and the period during which it is to remain 
at rest may be readily varied by varying 
the shape of the lever 66. It will also be 
readily understood that there are many ways 
for automatically operating the belt-shifter 
to start and stop the stoker mechanism; and 
also that there are many mechanisms that 
may be interposed between the power shaft 
and the shovel-actuating shaft to secure the 
intermittent rotation of the latter shaft; 
and I do not wish to be limited to the par 
ticular means shown, except, of course, as the 
same may be made the Subject matter of spe 
cific claims. 
From the foregoing it will be seen that 

the Stolker mechanism is operated to deposit 
a thin layer of fuel over the fire, and then 
stopped for Sufficient time to permit that 
layer to be consumed, and it is then auto 
matically set in motion to deposit another 
layer of fuel over the fire. By this means I 
approximate the hand method of firing 
without the disadvantages of opening the 
fire door and cooling the fire box during 
each fuel feeding operation. I thus provide 
the ideal stoking operation and obtain per 
fect fire conditions in the furnace. 
On the shovel shaft adjacent to the shovel 

tappet 41 is secured what I term an ad 
vanced tappet 75. On the shovel-actuating 
shaft 19 Secure a striker 76 formed with 
three striker arms 77. This advanced tap 
pet and striker are for the purpose of posi 
tioning the shovel tappet so that said shovel 
tappet Will be properly engaged by the 
cam tappets, as fully described in my Let 
ters Patent No. 891,904; dated June 30, 1908. 
In Figs. 6 and 7 is illustrated the relative 
positions of the shovel tappet and the 
striker arm 77 and the advanced tappet 75. 
In Fig. 7 the striker arm has engaged the 
advanced tappet and has brought the shovel 
tappet to the position shown in Fig. 6 where 
it will be properly engaged by the actuating 
CalS. 

I prefer to form the shovel tappet, the 
advanced tappet and the arm 46 in one cast 
ing, as shown in Figs. 8 and 11, in order to 
relieve the shovel shaft of any torsional 
strain, and also to relieve the fastening de 
vices, which secure the calms and the arm 
46 to the shaft, of all strain. It is manifest 
that the strain of extending the spring 49 
will be taken up entirely by the casting and 
that the only strain on the shaft is the strain 
of moving the shovel to deposit the fuel in 
the fire box. This feature of my invention 
has many advantages. I have found that 
where the arm 46 and the shovel tappet 41 
have been individually connected to the 
shovel shaft the strain on the fastening pins 
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have also found that where the alm 41 is 
secured to the shovel shaft at one side of 
the shovel compartment and the shovel-ac 
tuating tappet secured to the shaft at the 
other side of the said compa’t neint, the 
twisting strail) on the shovel shaft is sole 
times sufficient to distort the shaft and shift 
the shovel sufficiently to intel'fere with the 
proper operation of the stoker. It will be 
understood that the shovel shaft, within the 
shovel compartment, becomes highly heated 
and that, therefore, it is necessary to l'elieve 
that portion of said shovel shaft of all to '- 
sional or twisting strains. A great advan 
tage of forming these arms in one piece is 
that their relative positions to one anothel' 
are thereby fixed, and independent adjust 
ment of the parts on the shovel shaft to 
secure their proper relative positions is not 
necessary. I have found it quite difficult 
to properly adjust these arms with respect 
to each other to secure the proper operation 
of the apparatus. It is manifest that by 
forming them all in One piece, as by casting, 
their relative positions are fixed and sepa 
rate readjustment is not necessaly. It is of 
the greatest importance that the arm 26 
and the shovel tappet be secured to the 
shovel shaft near the same end thereof. So 
that the heated portion of the shaft will 
not be between them. 

I have found it desirable to suddenly ai'- 
rest the movement of the shovel during its 
fuel throwing movement, in order to ac 
curately control the placing of the fuel on 
the fire. Where the shovel is permitted to 
complete its swinging movement in deposit 
ing the fuel in the fire box, the fuel is apt 
to be scattered or spread over too great an 
area. By suddenly arresting the movement 
of the shovel instead of permitting it to 
complete its swinging or sweeping nove 
ment, the fuel is deposited at the point de 
sired and undue spreading avoided. Seculed 
to the shovel shaft on the opposite side of 
the shovel compartment from the shovel 
actuating means is a depending shovel-ar 
resting arm 7S, and connected to this ai'in). 
is a plunger rod 79. The iller end of this 
plunger rod slides into a cylinder 80 which 
contains a compression spring S1 adapted 
to be engaged by the plunger. When the 
shovel is released to make its fuel-throwing 
movement the plunger is brought with full 

a resting spring 81 so that s 

the shovel is brought to an abrupt stop. 
The spring acts as a cushion to prevent ally 
undue strain on the shovel. The plunger 
is adjustably connected to the arresting ai'in 
TS in order that the point at which the 
shovel is airested inay be varied if desired. 
By this means the fuel will be deposited 
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as it insures an even distribution of the fuel 
over the fire. 
To protect the shovel shaft from the heat 

of the furnace a depending shield S2 is 
formed at the inner end of the bottom 27 
of the ram compartment. Said shield ex 
tends down in front of the shovel shaft a 
considerable distance and is slotted at 83 
for the passage of the shovel-carrying arms. 
Said shovel carrying arms are provided with 
large hubs which protect the shaft at points 
adjacent to the slots S3. By this means the 
shaft is protected from the severe heat from 
the fire box. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
tel's Patent, is:- 

1. A mechallical stoker comprising a vi 
bi'atory shovel, means for imparting fuel 
thl'owing movements to said shovel, means 
to gradually and progressively valry the 
force of the shovel movements during a pre 
determined number of movements, and 
means for automatically arresting the shovel 
actuating mechanism at the end of each of 
Said predetermined number of movements 
and for starting said mechanism again at 
the end of a predetermined period of rest o' 
dwell, whereby the shovel movements will 
be divided into groups and the fuel will be 
delivered over tie grate by a series of pro 
gressively varying throws and the shovel 
will be arrested for a predetermined period 
on the completion of each group of throws 
or innovelanelnts. 

2. \ mechanical Stoker comprising a vi 
bi'atory shovel, means for imparting fuel 
thi'owing movements to said shovel, means 
for gradually and progressively increasing 
the force of the shovel movements during a 
predetel'nlined number of movements, and 
means fol' automatically arresting the shovel 
actuating mechanism at the end of each of 
said predetermined number of movements 
and for starting said mechanism again at the 
end of a predetermined period of rest or 
dwell. 

3. A mechanical stoker comprising a vi 
bratory shovel, means fol' imparting fuel 
tal'ovying novelments to said shovel, means 
to gradually and progressively increase the 
length of thirow of said shovel during a pre 
determined number of movements thereof. 
and lineans for automatically arresting the 
shovel-actuating mechanism at the end of 
each of said predetermined number of move 
inents and for starting said mechanism again 
at the end of a predetermined period of rest 
or dwell. 

4. 's mechanical stoker comprising a fuel 
delivering device, means for impal'ting fuel 
throwing movements to said device, means 

within a comparatively small area at each to gradually and progressively vary the 
operation of the shovel. This is desirable force of the movements of said device during 
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a predetermined number of Said movements, 
and means for automatically arresting the 
mechanism fol' actuating the fuel delivering 
device at the end of each of said predeter 
mined number of movements thereof and for 
starting said mechanism again at the end of 
a predetermined period of rest or dwell. 

5. An automatic stoker comprising a 
shovel, a tension means for moving said 
shovel through its fuel throwing movement, 
means for moving Said shovel in opposition 
to the tension means and then suddenly re 
leasing it, neals for automatically varying 
the length of throw of the shovel in succeed 
ing throws and for a predetermined number 
of thi'OWs, and means for automatically stop 
ping the shovel actuating means at the end 
of a predetermined number of throws and 
for automatically starting the shovel after a 
predetermined period of rest or dwell. 

6. An automatic Stoker comprising a 
shovel, a tension means for moving said 
shovel through its fuel throwing movement, 
means for moving said shovel in opposition 
to the tension means and then suddenly re 
leasing it, means for automatically varying 
the length of movement of the shovel in suc 
ceeding throws whereby the fuel will be de 
livered at different points by successive 
throws, and means for automatically stop 
ping the shovel actuating means at the end 
of a predetermined number of throws and 
for automatically starting the shovel after a 
predetermined period of rest or dwell. 

7. An automatic Stoker comprising a 
shovel, a tension means for moving said 
shovel through its fuel throwing movements, 
means for moving Said shovel in opposition 
to the tension means and suddenly releasing 
it, means for automatically increasing the 
length of travel of the shovel in opposition 
to the tension means from its shortest travel 
to its longest travel during a predetermined 
numbel' of shovel movements and then re 
turning it to its shortest travel again, means 
for automatically stopping the shovel actu 
ating means at the end of the predetermined 
number of movements and when said shovel 
has reached its maximum travel, and then 
automatically starting the shovel actuating 
mechanism, whereby the shovel will begin 
each series of movements at its shortest 
travel. 

S. A mechanical stoker comprising a 
shovel compartment, a shovel shaft therein, 
a shovel carried by said shaft within the 
Said compartment, a tension spring con 
nected at one of its ends to said shaft and 
adapted to move the shovel through its fuel 
throwing movement, a support for the other 
end of said spring, means connected to Said 
spring and having a sliding engagement 
with the support and a resilient means in 

5 

spring connection, said resilient means being 
compressible under a strain insufficient to 
extend the shovel actuating spring. 

9. A mechanical stoker comprising a 
shovel compartment, a shovel shaft therein, 
a shovel carried by said shaft within the 
said compartment, a tension spring con 
nected at one of its ends to said shaft and 
adapted to move the shovel through its fuel 
throwing movement, a support for the other 
end of the spring, means connected to said 
spring and having a sliding engagement 
with the Support, and a compression Spring 
interposed between the said support and the 
spring connection, Said compression spring 
being compressible under a strain insufficient 
to extend the shovel actuating spring. 

10. A mechanical stoker comprising a 
shovel compartment, a shovel shaft therein, 
a shovel carried by said shaft within the 
said compartment, a tension Spring con 
nected at one of its ends to said shaft and 
adapted to move the shovel through its fuel 
throwing movement, a support for the other 
end of the spring, means connected to said 
spring and having a sliding engagement 
with the support, and a compression spring 
interposed between the said support and the 
spring connection, said compression spring 
being compressible under a strain insufficient 
to extend the shovel actuating Spring, and 
means for adjusting the connection between 
the shovel actuating spring and the com 
pression spring whereby the strain required 
to further compress the compression spring 
may be varied. 

11. A mechanical stoker comprising a 
shovel compartment, a shovel shaft therein, 
a shovel carried by said shaft within the 
Said compartment, a tension Spring con 
nected at one of its ends to said shaft and 
adapted to move the shovel through its fuel 
throwing movement, a support for the other 
end of the spring, a rod connected to Said 
spling and having a sliding engagement 
with the support, an adjustable nut on said 
rod and a compression spring interposed be 
tween said nut and the support, said com 
pression spring being compressible under a 
strain insufficient to extend the shovel actu 
ating spring whereby the said compression 
spring will be compressed before the shovel 
actuating spring is extended and Will re 
Sume its normal position after the shovel 
actuating spring has returned to its normal 
position. 

12. A mechanical stoker comprising a 
vibratory shovel, means for imparting fuel 
throwing movements to said shovel, means 
to vary the force of the shovel movements 
during a number of movements, and means 
for automatically arresting the shovel actu 
ating mechanism at the end of each of said 

terposed between the said support and the number of movements and for starting said 
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mechanism again at the end of a period of 
rest or dwell, whereby the shovel movements 
will be divided into groups and the fuel 
will be delivered over the grate by a series 
of varying throws and the shovel will be 
arrested for a given period on the comple 
tion of each group of throws or movements. 

13. A mechanical Stoker comprising a 
shovel compartment, a shovel shaft, a shovel 

10 carried by said shaft, a coil contractile spring 
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connected at one of its ends to said shaft 
and adapted to be extended when the shovel 
is moved to its fuel throwing position and 
to contract to move the shovel through its 
fuel throwing movement, a Support, means 
connected to the other end of said spring 
and having a sliding engagement with the 
Support, a stop carried by said means beyond 
the Support, and a compressible, resilient 
means interposed between the said stop and 
the support and adapted to be complessed 
against the Support when the coil spring is 
extended, said resilient means expanding 
when the coil spring is 'eleased to move the 
shovel and to return to its normal position. 

4. A mechanical Stokei comprising a 
shovel compartment, a shovel shaft, a shovel 
carried by said shaft, a coil contractile spring 
connected at one of its ends to said shaft and 
adapted to be extended when the shovel is 
moved to its fuel throwing position and to 
contract to move the shovel through its fuel 
throwing movement, a support, means con 
nected to the other end said spring and hav 
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ing a sliding engagement with the support, 
a stop carried by said means beyond the Sup 
port, and a compression spring interposed 
between said stop and the support, whereby 
said compression spring will be compressed 
when the coil spring is extended and will be 
permitted to expand when the coil spring 
returns to its normal position. 

15. A mechanical stokel complising a 
shovel connpartment, a shovel shaft therein, 
a shovel carried by said shaft, a coil con 
tractile spiring connected at one of its ends 
to said shaft and adapted to be extended 
when the shovel is iii oved to its fuel-throw 
ing position and to contact. When the shovel 
is released, a support, a 1'od connected to 
the end of the spring and having a sliding 
engagement. With said Support, a stop on the 
end of said rod beyond the support, a com 
pression spring arranged between said stop 
and the Support and adapted to be com 
pressed by said stop when the contractile 
spring is extended and to expand when the 
contractile spring returns to its normal posi 
tion to thereby prevent undue vibrations of 
the contractile spiring. 

in testimony whereof hereunto affix my 
signature in the presence of two witnesses 
this 29th day of July 190S. 

JOHN A. CALOWELL. 
Witnesses: 

E. H. H. KAUFMANN, 
WNI. R. DAVIS. 
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