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To all whom it may concermn -

~ Be 1t known that T, Wirriam McCravE, a
citizen of the United States, residing at Scran-
ton, 1n the county of Lackawanna and State
of Pennsylvania, have invented certain new
and useful Improvements in Furnace Draft-
Controllers; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same.

This invention relates to Improvements in
pressure-regulators, and is directed more par-
ticularly to mechanism for controlling the
supply of air to boiler-furnaces for governing
the combustion therein, and thereby con-
trolling the pressure of steam generated in
the boilers heated thereby.

The object in view 1s the provision of
means which shall be extremely sensitive and
at the same time be capable of controlling the
supply of steam at high pressure employed
for producing forced draft.

A turther object of the invention is the pro-
vision of a sensitive controlling means for
steam-pressure, such controlling means being
adapted to be operated with very short
movements, means being provided produc-
ing relatively long movement and further
means being provided for transforming the
long movements into short movements for
Increasing the power thereof. .

With these and further objects in view the
Invention comprises the combination with a
valve controlling the flow of steam, a stem
therefor, a piston connected with said stem,
and a cylinder inclosing said piston, suitable
ports being arranged for supplying steam to
the piston for causing actuation thereof for
opening and closing said valve, the balanced
valves controlling the passage of steam within
sald ports, and means for effecting simulta-
neous actuation of said valves.

The mvention further comprises the com-
bmation with a piston and a cylinder inclos-
same, said cylinder being formed
with ports for supplying fluid under pressure
to said piston, of balanced valves for control-
ling the supply of fluid under pressure through
saild ports, the stroke of said valves being rel-
atively short, power-supply means having a
relatively long stroke, and means for trans-
mitting motion from said power-supply

means to said valves, said transmitting means |

serving  to transform the relatively long
stroke of the power-supply means into rela-

tively short strokes of the valves with & cor-

responding increase in the power relative to
the decrease in the length of the stroke.

The invention further comprises certain
other novel constructions , combinations, and
arrangements ol parts, as will be hereinafter
fully described and claimed. |

In the accompanying drawings, Figure 1
represents a longitudinal central sectional
view through a controlling mechanism and s
solenoid for
the features of the present invention. Fig. 2
represents a similar view of the controlling

mechanism on an enlarged scale. F 1g. 3 rep-
resents a view in side elevation of the parts
shown in an assembled relation. Kig. 4 rep-

resents a top plan view of the controlling
mechanism. Fig. 5 represents a view in side
elevation of the circuit-closing apparatus and
pressure-gage for actuating the same. Fig. 6
represents a side view of the same. Fig. 7
represents a top plan view thereof.

Referring to the drawings by numerals, 1
indicates a steam - supply pipe extending
from any suitable source of supply to any de-
sired point of utilization, it being clearly ap-
parent that the present invention is not to he
Iimited to any particular art and while adapt-
ed especially for governing the supply of
steam. employed for producing the forced

draft of a furnace is by no means restricted to

such use, but is susceptible of employment
wherever it is desired to effectually control
the steam to any particular pomnt by a
highly - sensitive mechanism. The ‘pipe 1,
therefore, may be of any preferred type and

has interposed in its length a suitable valve 2 :

preterably of the balanced type; but of course
any commontorm of valvemay be used. Ex-
tending from the valve 2 is its stem 3, which
projects upwardly through the usual pack-
ing-gland of the valve and through a pack-
ing-gland 4 of a cylinder 5, the upper end of
the stem 3 carrying a piston-head 6 within
the cylinder 5.

~ At each end of the cylinder 5 is formed a,
port 7, each of said ports servi
intake and an exhaust port, the outer end of
the upper port 7 communicating with a valve-
chamber 8, which valve-chamber is adapted
to be supplied with steam under pressure

through the passage 9, formed in g

actuating the same embodying

ng both as an

plug 10,
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threaded into the casing 11, of which the cyl- |

inder 5is a part. The casing 111s preferably
supported by brackets 117, secured thereto
or formed integral therewith and engaging
2 the casing of valve 2, each of said brackets

11 being preferably formed of separable
parts connected by & bolt or other suitable

connecting means 11°. 'The plug 10 18

formed with a transverse passage 12, com-

ro municating with any suitable pressure-sup-
ply pipe at 13,1t being understood that the
~pressure ordinarily used is relatively high,
and the present improved apparatus 1s es-
pecially adapted for use under high pressure.

rz The plug 10 is further formed with an annu-
lar groove 14, arranged in the same horizon-

- tal plane with passage 12, s0 that steam sup-

- plied to passage 12 will at the same time be
permitted to pass about the plug 10 and will

20 he directed by passage 14 mto passage 15,
said passages 14 and 15 being formed 1n the
casing 11 and the passage 15 communicating

lower port 7 communicates. The passage Y

2¢ is formed with a valve-seat 17 at its lower

end just outside the valve-chamber 8, and 2
 valve-stem 18 extends longitudinally through.
the passage 9 and carries a valve 19 at 1ts
lower end in position for engaging the seat 17
30 when the stem 18 is at its uppermost posi-
tion, whereby the passage Y may be closed.
The valve-stem 18 is of course of less diameter
than the passage 9 and when the valve 19 1s
off its seat will permit the passage of steam
35 into the chamber &. The stem 18 extends
upwardly throughout the Jength of the plug

10, through a packing - oland 20, and up-

wardly into engagement with operating

means hereinafter described. An exhaust-
40 port 21 communicates withthe valve-chamber
] just beneath and preferably in line with the
lower end of the passage 9 and 1s provided
with a valve-seat 22, adapted to receive a
 valve 23, formed integral with or suitably
- 4% connected to the valve 19 in such manner
that whenever the valve 19 is off 1ts seat the
valve 23 will be upon the seat 22 and when-
over the valve 19 is upon its seat the valve 23
will be off its seat, the length of the stroke of
o the valve-stem 18 being of course sufficient
for alternately bringing the valves 19 and 23
to their respective seats. The lower end of

the exhaust-port 21 may communicate with

any suitable waste-pipe 24, or the exhaust
sz may be disposed of in any other manner de-
sirod. The passage 15 1s at its Jower end
of the same diameter as the passage 9, and
the valve - stem 25 extends longitudinally
throughout the passage 19, said stem 25 be-
60 ing of the same diameter as valve-stem 13
" and extending upwardly from the passage 15
‘through a suitable stuffing-box 26 and be-
yond the stuffing-box 1o an operating-lever,
hereinafter described. The lower end of the

6z valve-stem 290 carries a valve 27, disposed | pulley or other antifriction means 39, jour-

within the valve-chamber 16 and adapted to
engage a seat 28, formed at the lower end ot
the passage 19. -

A valve 29 is formed integral with or suit-
ably secured to the valve 27 and is positioned
for engaging a seat 30, formed at the upper

end of an exhaust-port 31, communicating
with the valve-chamber 16. The exhaust-

port 31 communicates with the waste-pipe 24
in a similar manner to exhaust-port 21. The
valves 27 and 29 are so disposed within the

chamber 16 that when a suflicient stroke 1s

imparted to the valve-stem 25 one of said

valves will be unseated and the other seated,

and the reverse stroke of the stem will pro-
duce a reverse action, one of said valves be-
ing always seated in a manner similar to the
Oﬁ)eration of valves 19 and 23. Now in order
that the piston 6 may be actuated when de-

sired and may be effectually controlled 1n 1ts

operation I have provided means for recipro-
_ ‘cating the valve-stems 18 and 25 alternately

with the valve-chamber 16, with which ‘the | in opposite directions, so that when the valve
23 is upon its seat 22 and fluid under pres-
sure is being supplied to the upper end of the
cylinder 5 the valve 29 must be off its seat 30
and the lower end of the cylinder thereby
opened to the exhaust. The unseating of the
valve 27 and seating of valve 29 through the
connections between valve-stems 25 and 13
will produce an unseating of the valve 23 and
a seating of valve 19, whereby the upper end
of the cylinder 5 is open to the exhaust and
the lower end supplied with fluid under pres-
qure. It is to be noted that the pressure
uponvalves 19 and 27 is equal, and said valves
are thus balanced with respect to each other,

the upper ends of the stems 18 and 25 being

70

75
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g0
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connected for producing the balanced action,

as will now be described. .

Preferably from the upper end of the cas-
ing 11 projects a fulerum 32, which is bifur-
cated at its upper end, and In the arms of

such bifurcation is journaled a shaft 33, car--

rying a block 34 between the arms of said bi-
furcation. To the block 34 is bolted or oth-

‘erwise rigidly secured a spring 59, extending
in opposite directions from the block and p1v-

otally engaging at 1ts outer ends the upper
ends of the respective valve-stems 18 and 25.

105

110

(15

Kach of said valve-stems 18 ilustrated as

threaded into a suitable nut at 1ts upper end,
which nut is bifurcated and incloses the re-

spective free end of the spring 35. However,

any suitable connections may be made be-
tween the valve-stems and the spring 35.
Suitable bars 36 36 are fixed to the block 34
hetween the arms of the bifurcation 32, and
said arms 36 are secured upon the oppostte

sides of an operating-lever 37, which lever

extends to a point at a distance from the

mechanism above described and is engaged

ot its free end by a chain, cable, or other flexi-
ble operating means 38, extending about a
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naled in the standard 40, mounted upon the
casing 41 of a solenoid 42. The flexible con-
neetlnﬂ' means 38 extends downwardly from
the pulley 39 and at 1ts end opposite that en-
gaging lever 37 engages the core or plunger
13 of the solenoid 42. A brass or other non-
magnetic cylinder 42’ 1s arranged within the
winding of the solenoid 42 and surrounds the
plunger 43 and extends a suflicient distance

above the winding to prevent the possibility

of sticking of the plum*er ag&mst the cap of
the casing 41. -

The solenoid 42 may be of any preferred
type and may, it desired, take the form of an
ordinary electromagnet, it being understood
that the Solenmd may be termed an “electro-
magnet,”” as the solenoid 1s considered by me
as one specles of the general class of electro-
magnets. It of course will be obvious that
an armature might be substituted for the
core 43 with no suggestlon of invention over
the present structure,and I propose toutilize
elther the armature or the moving core, as is
preferred. For the purpose of concentration
of the lines of force 1 preferably inclose the
winding 42 1n the casing 41, which is of soft
iron or other ma,gnetlc matemal while the
standard 40 1s preferably of brass or other
non-magnetic substance. The solenoid 42
rests upon any preferred base 44, carried by
brackets 45 45, connected to the pipe 1. A
web 46 connects the brackets 45 at a point
contiguous to the base 44, and a bar 47 ex-

| tends therethrough and has threaded upon

35

40
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55

6o

65

its lower end a ng-nut 48, adapted to be
threaded up against the web 46 for adjusting
the rod 47 longltudmally The upper end of
the rod 47 connects with a tension-spring 49,

and said spring 49 at its upper end engages

the lever 37 near. the point of engagement of
Thus 1t will be seen |

the chain or cable 38.
that the weight of the core 43 is counterbal-
anced by the weight of the lever 37 and by
the action of spring 49, the tension of spring
49 being governed by ‘the wing-nut 48 and
being maintained preferably at that point,
":)roducmg an equal balance of the core 43.
As will be hereinafter fully described,
sultable mechanism 1s provided for closmg
the circuit of the electromagnet 42, which

mechanism serves 1o mamtam the clrcmt n

a broken conditionuntil the pressure of steam
passing through the pipe 1 or the steam
within the boiler bemg heated by the fur-
nace supplied with air by the steam passing
through the pipe 1 hasarrived at the desired
degree when the circuit will be closed, the
plunger 43 drawn downwardly, and the lever
37 elevated. Here 1t is to be observed that
the stroke of the core 43 produces a rela-
tively long stroke of the end of lever 37, en-
gaged by flexible connection 38, while the op-
p051te end of said lever needs only to move a
relatively short distance, so that the differ-
ence in the distance of movement of the piv-

!

21

" oted end of the lever37 relative to the move-
ment of the free end must mean an increase

In the power of such limited movement, so
that the valve-stems 18 and 25 may be moved
agalnst a relatively great resistance. With
the high-pressure steam being utilized 1t is
necessary that the packing within the boxes
20 and 26 must be pressed down until a rela-
tively great friction is caused, and this fric-
tion is overcome by reason of the fact that
movement of the valves 19 and 27 1s only
relatively small compared with the moved
ment of the core 43, so that the force with
which the core 43 is drawn downwardly will
be multiplied n a ratio proportionate to the
difference in distance of the travel of said
plunger and the travel of said valves. For
the sake of illustration, assuming that the
valves 19 and 27 have a strol{e _of one-eighth
of an inch and the core 43 has a stroke of one
inch, 1t will be observed that the force with
which the core 43 moves will be multiplied

75

30

elght times as applied to the valve-stems 18

and 25. Of course it will at the same time
be apparent that the power transmitted from

the core 43 to the valves 19 and 27 will be de-
creased to the extent of the resistance of

spring 49, the amount of power with which
the plunger 43 1s drawn downwardly minus
the resistance of the spring 49 bemﬂ' multi-
plied relative to the length of the lover 37.
This multiplication of power by reduction in
the length of the stroke makes possible the
overcoming of the friction occasioned by the
packing within the stuffing-boxes 20 and 26
by a comp&ratwely Weak magnet. If the
length of stroke of the valves 19 and 27 were
reduced to one-sixteenth of an inch while the

core 43 moves an 1nch, the power of the core,

minus the pressure of spring 49, would be -

creased sixteen times.
will be maintained with any alteration in the .

distance of stroke of the valves 19 and 27 rela-

tive to the length of stroke of the core 43, the. |

only difference 1 apparatus with cores hav—-

Qo

IGO0

105

The ratm of course

ing various lengths of stroke being the dlffer—-

ence 1n the length of lever 37..

The spring 3_5 is preferably relatively Stlﬂ
so that the stem 18 will normally be moved
with the. movement of lever 37; but said
spring 35 1s sufliciently resilient to permlt one.
of the valve-stems to be moved to a greater
extent than the other. FIor 1nstance it by

IIC

wear or from other causes the relative posI-

tion of the valves 19 and 27 and valves 23
and 29 should become slightly changed with
respect to each other and their seats so that,

-for instance, the valve 19 should become

seated upon the downward stroke of the core:
43 before the valve 29 has become seated,

further movement of the lever 37 will not 'be!

arrested; but the spring 35 will permit the
valve 29 to be forced downwardly to its'seat.
The arm of the spring 35 which engages valve-
stem 18 will be sprung sufficiently out of its

20

125

130



normal position to accommodate the neces-
sary movement of the stem 25. Of course

~ the foregoing is merely given as illustrative
~ of the operation of spring 35, and said spring

108
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~ admitted through the upper port 7 into the

55

40

05

may of course serve to permit the valve 19 to
take its seat should the valve 29 become
seated before the lever 37 has completed 1ts
stroke. In other words, while the valves 19
and 27 and valves 23 and 29 and their stems

are adjusted to take their seats with respect
“to each other without any giving on the part
of the spring 35 and the adjustment of said.
valves and connecting parts is made so accu- |

rately ordinarily that the spring 35 will main-
tain its normal position with one of its arms
extending in line with the other if from any
cause the said adjustment should become de-
ranged. the spring 35 will maintain the bal-

anced valves in operative condition, the arms.
of the spring 35 moving out of line with the

other whenever necesary for accommodating
any required extra movement occasioned by
any slicht derangement of the adjustment of
the balanced wvalves.
that the valves are perfectly adjusted, the
downward movement of the actuating ele-
ment of the electromagnet will elevate the
free end of the lever 37 and will cause the

valve 19 to take its seat, the valve 27 of
course leaving its seat, the valve 29 taking

its seat, and the valve 23 leaving its seat, so

that the steam within the upper end ot the
cylinder 5 may be exhausted past the valve

23 out port 21, and live steam may enter the

lower port 7 past the valve 27, which steam.

will effect. upward travel of the piston 6, ele-

vating and closing the valve 2, so that the

suﬁplyof steam within the pipe 1 1s cut off or
otherwise controlled, according to the partic-

ular adaptation of the controlling mechanism-
above set forth. Upon decrease of the pres-

sure within the boiler being heated or at any

predetermined condition the circuit-closer,

hereinafter described, will break the circuit
of the magnet 42 and release the core 43, per-
mitting the lever 37 to be drawn downwardly
under the action of spring 49.
ward stroke of the lever will unseat the valve

19, will cause the valve 23 to take its seat,

will unseat the valve 29; and cause the valve

97 to take its seat, so that the steam within
the lower end of the cylinder 9 will escape

through exhaust-port 31 and live steam be

upper end of the cylinder 5 for moving the
piston 6 downwardly and again opening the
valve 2. B '

As above suggested, I propose to provide a
circuit making and breaking apparatus which

shall control the electromagnet 42 and cause
the same to be energized whenever the re-
quired pressure has been attained. Of

course any of a series of various forms of
thermostats or other contact - making and

breaking apparatusmight beemployed; but 1

Assuming, therefore,

The down-

p—

‘ably normally concentric thereto and
its end opposite that. engaging the coupling.
52 free to move relative to the amount of

‘the circuit of said magnet. ,
‘the arm 66 terminates in a segment 69, and a-
spring 70is fixed to the base 50 and positioned
oing the periphery of said.
A suitable handle 71 is preferably
formed at the outer end of the spring 70 for
facilitating. depressing of the spring for re-
leasing engagement thereof with the seg-
ment. Any suitable knob or handle 72 1s
connected with the arm 66 for facilitating
manual moving of the same upon 1ts pivot..

for normally enga

|

812,669

preferably utilize a structure, such as is dis-

closed in Figs. 5, 6, and: 7, in which 50 indi-

cates a base of non-conducting material; to-

which is secured a preferably metallic disk 51.
Bolted or otherwise rigidly secured: to the
disk 51 is a pipe-coupling 52, communicating

with a coiled-pipe pressure-gage 53, the said

gage 53 being rigidly connected to the coup-
[ing 52 and curving about the disk 51, Erefer_
‘having

pressure within the gage. A pressure-sup-

ply pipe 52" connects with the coupling 52

for supplying pressure to the gage 53. To

casing 56: A slot 57 is formed longitudinally
within the casing 56, and:-a screw 58 or other

securing means is passed through the plunger
55 into engagement with the end of the rod.
‘54 for locking said rod and plunger together,

the said screw extending outwardly into the

slot 57 and. being movable: longitudinally
‘thereof. | .
56 is preferably fixed an insulating-block 59,
‘into which extends the rod 60, similar in con-
‘struction:to the rod 54. A spring 61 18 dis-
posed between the block 59 and the plunger
55, said spring being of sufficient length for

At the opposite end.of the cylinder

making it necessary to compress the same
when assembling the parts in-order to insert
the screw 58 into the plunger 55 through the
slot 57, so that said plunger is normally
pressed outwardly by the spring and main-
tains the screw 58 in contact with the outer
end of the slot 57.

arm is journaled on & stub-shaft 63 and is in-

sulated therefrom by a suitable insulation 64,
‘the lower end of the arm 62 being adapted to.
carry an electrical conduetor 69, constituting:

the free end of the gage 53 is secured.-arod 54,
having its free end extending into -a plunger
55, movably mounted within a cylindrical

70

: 75

3o ‘

9_;._

95

100

The outer end of therod.
60 pivotally engages a contact-arm 62 ‘which

1035

a part of the circuit of magnet 42. An arm.

66 is journaled upon the shaft 63 in a similar
manner to arm 62 and is insulated:from the
arm. 62 by a suitable insulating-washer 67,
‘the lower end of the arm 66, carrying an elec-

trical conductor 68, also constituting a part of

segment.

At the upper ends of the arms 62-and 66 is ar-

ranged. a: guiding-block 73, formed with its

under surface struck on the arc of a circle,

as clearly seen in Fig. 5, said block being:
formed  with - parallel grooves 74 74, into 130

The lower end -of:

EXIO
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‘which the ends of the arms 62 and 66 (—3}‘;1.3611'(1J '

the grooves thus serving to guide the arms in
their movement.

the path of movement of a lug 76, extending
from arm 62, it being of course understood
that the arms 62 and 66, the lug 76, and the
pin 75 are.electrical conductors.

In operation the arm 72 may be adjusted
to any desired position, and as the pressure
increases within the gage 53 the arm 62 will
be swung upon its pivot, due to the outward
movement of the free end of the gage 53, such
outward movement of the gage of course oc-
casioning longitudinal movement of the bar
54, which operation through the action of the
plunger 55 tends to compress the spring 61;
but as said spring has already been partially
compressed the same will have sufficient re-
sistance to occasion longitudinal movement
of the casing 56 and connected parts, so that
the arm 62 must swing upon its pivot. This
operation continues until the pressure has ar-
rived at the maximum, which maximum of
course 1s governed by the position of the arm
Upon arriving at this point the pressure
15 suflicient for having caused the gage 53 to
move outwardly to a sufficient extent for
causing the lug 56 to engage the pin 55,
whereupon. current will flow, for instance,
from the battery (seen in Fig. 3) through con-
ductor 65, arm 62, lug 76, pin 75, arm 66, con-
ductor 68, through the winding of magnet 42,
and thence back to the battery. The supply

of steam for producing forced draft is thus

cut off by the operation of the mechanism

above described, and when the temperature

of the furnace has dropped to a sufficient de-
gree for making any appreciable decrease in
the pressure within the boiler the free end of
the gage 53 will begin to move inwardly, ef-
fecting a breaking of the circuit above de-
scribed, which operation will immediately
open the steam-supply pipe.
willnormally continue; butiffor any reason—
as, Tor instance, the polarization of the cells
of the battery or the breaking of the circuit
by accident—the electromagnet should not
be energized upon contact of the lug 76 with
pin 75 the upper end of gage 53 may con-

tinue to move outwardly, simply resulting in

compressing the spring 61 until the screw 58
arrives at the opposite end of slot 57 from
that usually occupied. If normal conditions
have not been restored and the pressure con-

tinues to increase, further outward move-

60

ment of the free end of gage 53 will be ac-

commodated by reason of the fact that suf-

ficient pressure upon the arm 76 will cause
the arm 66 to drag or move upon its pivot
against the pressure of the spring 76. Thus
1t will be observed under ordinary conditions
that the circuit of the electromagnet will be

A pin or other suitable de-
vice 75 extends laterally from the arm 66 into

This operation |

-

conditions provision is made for preventing 65

undue straining of the gage 53.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s— = |

1. In a draft apparatus, the combination
with a pressure-gage and an electric circuit-
closing means connected therewith, of an

electric circuit including a magnet and a

source of electrical energy, a lever adapted to
be actuated by said magnet, a draft-control-
ling valve, a piston connected therewith for
operating the same, a cylinder inclosing said
piston, admission and exhaust valves for said
cylinder and yieldable connections between

said lever and said admission and exhaust

valves. .- |

2. In a draft apparatus, the combination
with a draft-controlling valve, a piston con-
nected therewith, a cylinder inclosing said

piston, intake and exhaust valves for said

cylinder, a lever for actuating said Intake

70

75

8-0

and exhaust valves, an electromagnet adapt-
ed to operate said lever, an electrical circuit

including a source of electrical energy and

 sald- magnet, pivotally-mounted arms inter-

posed m said circuit and adapted to be
brought into contact for closing the circuit,
one of said arms being formed with a segment
at 1ts lower end below the point of its pivot, a
lat spring fixed in a substantially horizontal

plane 1n position for having its flat face en-
gage the periphery of said segment, and a
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pressure-gage adapted to swing the other

arm 1nto contact with the arm provided with
a segment. . | |

3. In a draft-controlling apparatus, the
combination with means for governing the
draft and electrical means for actuating said

100

governing means, of a pivotally - mounted -

arm Interposed in the circuit of said electrical
means, a gage, and cushiloning means con-

necting the gage with said arm for imparting

movement from the gage to the arm for et-
fecting a closure of said circuit upon a given

-movement of the arm. | '
4. In a draft-controlling apparatus, the

combination with means for governing the

draft and electrical means for actuating said

105
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governing means, of a pivotally - mounted

arm interposed in the circuit of said electrical

means, a gage spaced from said arm, a bar-

connected with said arm a bar engaging said
gage, a sleeve inclosing the ends of said bars,

‘a spring within said sleeve interposed between.
| said bars for receiving the pressure from one

I1§
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of the bars for actuating the other for moving

sald arm in position for closing said circuit.

5. In a draft-controlling apparatus, the
combination with means for governing the
draft and electrical means for actuating said
governing means, of a pivotally -mounted

arm mterposed in the circuit of said electrical

- closed 1n proper time, and under exceptional | means, a gage spaced from said arm, a bar
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pivotally contiected with said gage, a bar piv- |
otally connected with said arm, a sleeve sur-

rounding the free ends of said bars, a plunger
carried by one of said bars, an insulating-
block carried by the other of said bars, said
sleeve being slotted longitudinally, a pin ex-
tending from said plunger through said slot,
and a spring interposed between said plunger
and insulating - block, whereby movement
may be imparted from said gage to said arm

for swinging the same into position for clos-

ing the said circuit.
6. In a draft- controlling apparatus, the
combination with means for governing the

draft and electrical means for actuating the

same, of a pair of pivotally-mounted arms in-
terposed in said circuit, a segment carried by

one of said arms, a spring engaging the said

segment for frictionally supporting the arm
carrying the segment in any given adjusted
position, a gage, and means connecting the
same with the other of said arms for swing-
ing the last-mentioned arm into contact with
the segment-carrying arm for closing said

circuit.

7. In a draft apparatus, the combination
with a pressure-gage and an electric circuit-
closing means connected therewith, of an
electric circuit, adapted to be closed by said
cage, including an electromagnet and a source
of electrical energy, a draft-controlling valve,
a piston connected therewith, a cylinder in-
closing said piston,intake and exhaust valves
for said cylinder, spring-arms connected with
said valves, and means adapted to be actu-
ated by said electromagnet for moving said
arms for operating said intake and exhaust
valves. |

8. In a draft apparatus, the combination

with a gacge and an electric circuit - closing

means connected therewith, of an electriec cir-
cult connected with said closing means, in-

" cluding a source of electrical energy and an

1nclosin

electromagnet, a draft - controlling valve, a
piston connected with said valve, a cylinder
said piston, intake and exhaust
valves for said cylinder and yielding oper-
ating means for said intake and exhaust
valves adapted tobeactuated by said magnet.

9. In a draft apparatus, the combination
with a pressure-gage and an electric circuit-

closing means, of an electric circuit connected |

812,669

with said closing means including an electro-

magnet and a source of electrical energy, a
pivoted lever adapted to be actuated by said
magnet and bifurcated at the point of 1ts

pivot, a draft-controlling valve, a piston con-

nected therewith for operating the same, a
cylinder inclosing said piston, intake and ex-
haust valves for said cylinder, and spring-
arms carried within the bifurcation of said le-
ver and connected to the lever and to said in-

take and exhaust valves for transmitting a

cushioned movement from the lever to the
valves. '.

10. In a draft apparatus, the combination
with a draft-controlling valve, pressure-actu-
ating means for operating the same, admis-
sion and exhaust valves for said pressure-ac-
tuating means, a lever for operating said ad-
mission and exhaust valves, an electromag-
net adapted to operate said lever and an elec-
trical circuit including said magnet and a
source of electrical energy, a pair of arms piv-
otally mounted and interposed in said cir-
cuit, means frictionally resisting pivotal
movement of one of said arms and a pressure-
gage connected with the other of said arms
for swinging the same into contact with the
first-mentioned arm.

-~ 11. In a draft apparatus, the combination
with a draft-controlling valve, a piston con-
nected therewith, a cylinder inclosing said
piston, intake and exhaust valves for said
cylinder, a lever for actuating said intake and
exhaust valves, an electromagnet adapted to

actuatesaid lever, an electrical circuit includ-

ing asource of electrical energy and said mag-

net, pivotally-mounted arms interposed in
said circuit and adapted to be brought into

contact for closing the circuit, one of said
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arms being formed with a segment, a spring-

drag engaging the periphery of said segment
for frictionally resisting pivotal movements
of said arm and a pressure-gage adapted. to
swing the other arm into contact with the
first-mentioned arm.

In testimony whereof 1 hereunto a
signature in presence of two witnesses.

WILLIAM MoCLAVE.

it

X my

Witnesses:
JouN L. FLETCHER,
ArrHUR L. KITCHIN.
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