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5 ,
- -new and useful Improvements in Pressure- -

b

Lo all whom it may_concern.:

'UNITED STATES PATENT

OFFICE.

ol [—

WILLIAM McCLAVE, OF SCRANTON, PENNSYLVANIA, ASSIGNOR TO McCLAVE-BROOKS COM-

PANY, OF SCRANTON, PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA.

 PRESSURE-GOVERNOR.

‘No. 889,712,

. Speciﬁéaﬁﬂn of Letters Patent,

Be it known that I, WirLiam McCLave, a
citizen of the- United States, residing at
Scranton, in the county of Lackawanna and

State of Pennsylvania , have invented certain

Governors; and I-do hereby declare the fol-
lowing to be a full clear, and exact descrip-
tion of the invention, such as will enable

10 others skilled in the art to which it appertains
to make and use the same. '

This invention relates to improvements in
pressure governors, and more particularly to
apparatus designed for controlling the con-

15 _ditton of combustion within o furnace for

~ boiler heated by
" The object in view is rol
~ " Ppressure within a boiler, such control being |
20

~ bailer.

largely

- tion of

25
 llustrated) "to fan engines, steam blowers,
ete., (not illustrated) arranged for furnishing
forced draft or blast for a-furnace, a valve. |

governing the p *
sald furnace. .
the control of the

&Ecomplished by governing the blast or draft
of the
This and ofher objects are attained
by the employment of the combina-

or indirectly from a boi

er or boilers (not

“Interposed in the length of sald pipe for con-

30

trolling the flow ‘within the pipe, an electro-

~ Magnet acting directly upon said valve for

- governing the position o
~controlled by the pressure of the boiler or
‘boilers being
draft_spparatus is

35

the same, a gage

heated by the furnace whose
operated by the steam

- supplied through the said Dipe, an electrical

40

circuit, means controlled by said gage for

- closing said circuit, an ele(é.tro-ma,gnet inter-

posed in said circuit, and a relay circuit
adapted to be closed by said last-mentioned
magnet, the said relay circuit Including the

- electro-magnet, acting upon the valve.

45

o0

tully described and claimed.
1S & general

embodying the features

~ The invention further comprises. certain.
- other novel constructions,

combmations and
arrangements of parts as will be hereinafter
In the accompanying drawings: Figure 1

partially in section of g pressure governor
of the present in-

vention. Fig. 2 ig

‘the connected parts

furnace emploved for ‘heating the

& steam supply pipe leading directly

is. preferably

‘bolt 7,

~sists of the usual windin
~ably substantiall

view partially in. elevation and

-an adjusting screw 13, ada

a longitudinal, vertical, |

central section through the valve, some of
being shown in eleva:

. Patented June 2, 1808. X
Application filed March 13, 1906, Serial No, 305,899, .

.. 4 -
*

tion, part of the solenoid being broken away .

for disclosing interior structure.  Fig. 3 is g

detail view in elevation of the circuit closing
Kig. 4 is a top.plan view of the - -

mechanism.
valve and surrounding parts.

. a

Fig.5is aview -

partially in section and partially in elevation

of a modified form of-valvg actuating mech-
' Fig. 61s a top plan view thereof.

" Referring to the drawing by numerals, 1,

indicates a pipe

Zibe adapted to supply stenni
or other suitable agent under pressure, to a

suitable draft or blast apparatusfor afurnace, 65

~ Interposed in the length of the pipe 1,is a -
valve._casing 2; provided with g va ve 3, pref-

provided with a centra
and projects beyvond the val
thereof, one ‘end of sald
through any suttable

. Any

and extends beyond the

spring 5, and a bolt 7 1s supported on the

’ .

the

1 erably of the balanced ty e.. The valve 3 it

| | I]i)y arranged valve
stem 4, which extends axially of the valve 7¢
| ve at each end"
stem  exteriding
packing, carried by
the ;c.a;sing, and

75

bracket 6, by an adjusting nut 8. Thenuts -

‘normally “retained agsinst
movement by any suitable lock nut 9.  The
SPring 5 may have its tensign incréased or

decreased by longitudinal movement of the

preferably adjust

' Q 85
maintaining the
valve 3 in"an open condition. The opposite

and in
the holt 7 for
the spring

praciice I
giving the required tension tg
5 for normally

end of the stem 4 projects through a packing

80

carried by the lower side of the casing 2. and

preferably pivotally engages the core 10 of

a solenoid 11. The solenojd 11 may be of
any sultable type, but by preference con-

g -12, surrounding
core 10. Core 10 ig longitu_dina,lly movably
mounted . within the winding, and is prefer-
helix, the other lhalf of the space within the
helix, or winding 12, being taken up bv a
core section 10,  The core section 10% ig ad-
justable within the helix and I1s engaged hy

sald core section longitudinally ‘within the

7 one-half the length of the

pted to move the

90

95

100
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15

20

o

helix for increasing or decreasing the reluc- | ing arm 23.
For ! magnetic material,. but 1s

tance of the path of the magnetic flux.
the sake of centralizing the lines of force, a
preferably soft iron casting 14 incloses the
helix or winding 12. "The solenoid 11 is
preferably supported by brackets 15, fixed

and depending from the casing' 2. The {)'F-' |

posite terminals of the helix 12 are preferah
conneeted with binding posts . 16—16.

~ From the foregoing it will be ohserved
that when the solenoid 11 is not supplied
with current, the spring 5 will maintain the
valve 3 in an open condition, and when cur-

Y
‘f

rent is supplied to the solenoid the valve
will be moved to a closed condition.  The

adjusting means shown and. described for

varying the tension of the spring 5, together
-with adjusting means for the core section 10%,

makes 1t possible to carefully balance the
solenoid against the spring, the adiustment
of the core section 10*, varying the reluc-

tance of the path for the magnetic flux, and

thereby varving the degree of pull upon the
core 10. In practice of course, the solenod
must be capable of exer.ing a pull on its core
10, equal to approximately twice the pull on
the spring 5, and, as the parts are In exact

alinement and are in line with the longitudi-

30

3D

40

- _upon the pressure controlling valve for the

‘nal axis of the valve 3; the said valve will

readily tespond to the solenoid, or to the
spring, according to the presence or ahsence

of ciirrent in the solenoid hehix.

~In practice I find that the solenoid 11 re-

quires a current of sufficiently high potential

for producing an ohjectionable amount of
spar

The prior art includes apparatus involving a
gage for moving an electrode into contact
with a.second electrode, but I find that such
apparatus is undesirable for use 1 connec-
tion with a solenoid designed to act directly

reason that so much sparking is prml.tw?e(l by

50

59

60.

| jects-from plate 21 and which 1s preferably

by a block 20, fixed to one end thereol.

the slow making and breaking of the cireuit
“as to burn and destroy. the electrodes.
By the apparatus best seen in Fig. 3; 1 ob-
viate .{lie objections above noted and elim- -
nate substantially allsparking. - The appara-

tus is preferably arranged n any suitable
cabinet 17. A pipe 18 is employed and leads
from the boiler being heated by the furnace

whose draft apparatus is supphied with pres-

sure through pipe 1. The pipe 18 communi-

cates with any ordinary type of pressure
cage 19, which gage is supported In position

The
block 20 is preferably hollow and coustitutes

the means of communication between the

Eipﬁ 18 &Ild t.he g&gf‘:, th(} Sﬂ-i{-l l]l(){ﬁl{‘hping
xed to a bracket, not illustrated, which pro-

mtegral therewith. A bracket 22 1s carried

by plate 21, and pivotally carries a depend- | ing contact of electrodes

A

ing, if the switch employed for making
‘and breaking the circuit 1s operated slowly.

889,712

 The arm 23 is preferably of non-
_ a good electrical
conductor. The said arm is, as illustrated,
preferably of relatively great length, and nor-
mally hangs in the line of gravitation.  At-a

‘comparatively short distance from the pivot
of the arm 23, said arm is pivotally engaged

hy -one end of a sleeve 24. The sleeve.24

telescopically incloses a rod 25, and carries a

sot serew 26, adapted to engage the rod 25 at

various J]f)f?-irlLi;s of longitudinal adjustment ot

said rod for locking the rod against movement
independently of the sleeve. The free end of

&

the rod 25 pivotally engages the free end of

the gage -19. A right angle bracket 27 1s

fixed to the cabinet 17 near the lower end of
the arm 23, and is provided with a horizontal

65

70 ..

79

80

slot inclosing the lower end of the arin for

cuiding same in’ its movement. The-said
lower end is provided with a contact poimnt
28, preferably of platinum, said point being
disposed contiguous - to a similar pomnt 29,

ing set screw 31 for retaining same at various
points of longitudinal adjustment. The rod
1s also engaged by a wire 32 or other suitable

electrical conductor, which extends-to the
binding post 33 of any ordinary type of elec--

85

carried by a suitable adjustable bar or rod
30, said rod 30 being engaged by an adjust-

90

trical cell 34. The opposite binding post 35 .

of said cell is engaged by a wire or other suit-

able conductor 36, which extend to a binding

! Eost 37 of an electro-magnet 38, the opposite -

inding post 39 of said magnet being engaged

99

by a wire or other suitable electrical con--

ductor 40, which extends to and engages with
the pivot of the arm 23. The adjusting

serew 41 is threaded through a bracket 42,

arranged on the plate 21, contiguous to the

100

arm 23, and the said screw 41 preferably car--

ries a lock nut 43, for retaming the screw at
‘yarious points of adjustment. ~ At the pppo-

site side of that arm 23, a lug 44, projects
laterally from the plate 21, and prevents the

arm from swinging too far rearwardly.

It is-to be especially noted that inpractice
the pivotal connection of the sleeve 24, with
the arm 23,

as it is practical to make the same, as that

is as close to the pivotal support

105

110

the slightest movement of the sleeve 24, and

cotineeted parts, will produce a relatively
great movement of thell

23, the set serew 41, being employed for con-
trolling to a nicety the amount’ot movement
yermitted, so that the electrode 28 will not
e permitted to strike electrode 29 with sufh-
ciont foree to do injury to either. 'Thus
any {fuctuation in pressure in the gage 19 will
quickly produce operation of the parts. - I

the pressure rises above the desired point the:

expansion of the gage 19, even to a very
slight degree, will swing the

28 and 29, and clos-

ower end of the arm

_ arm 23 out of the
line of eravital foree sufliciently for produc-

116

120

125
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pﬂg the circuit of the electro—m-agnet 38.

"When the pressure is reduced to normal, a re-
Aractton of the gage 19 will permit the arm 23

to hame its free end ‘drop by gravity away
from ‘electrode 29, and the contact is thus
broken. . A quick acting.contact making and

breaking apparatus is thus provided, but the.
action is not sufficiently

employment of
hing

solenoid-circuit by. controlling of the
cireutt, - . L . L

r-

Fixed to'the cabinet 17,.above and at one:

side of the electro-magnet 38; is a suitable

:bracket 45, which pivotally supports a lever
46, the said lever being provided at one end..
with the armature 47, suspended above and.

contiguous to one end of the core of magnet
38. The lever 46 is guided in its movement

by asuitable guide bracket 48, constructed
-similar to bracket 27, but disposed vertically
 instead of lmri}mn_tal. . The end of the lever
46 beyond::the bracket is provided with an
. preferably of ‘ platinum, ar-
-ranged contiguous to. a similar electrode. 50 ,
carried byt a rod of bar 51, adjustably en-
gaged by a set.screw 52 of any ordinary t.y-l{):e;.-. {
er.

electrode 9,

The rod 51 is eng’aged by a.wire or ot

suitabfe; electrical conductor 53, which ex-
tends.to one of. the binding posts 16. Elec- |
- tric wire, or othér suitable conductor, 54, en-

gages the arm’46 near the electrode 49, and

extends to one pole or any suitable battery,

or other source ‘of electric energy 55, the -
--other pole of the battery or other source of

~ electric energy heing engaged by a wire, or

40

a()

r 'ar

60

- the armature 47, which
cistve imovemerit of the electrode 49 into con-,
tact with the electrode 50.. .As soon as the

o

other suitable -conductor, 56,

the other binding post 16, . RIS
The cperation of the parts will be largely

« obvious, but it may be pointed out that Wwhen:
the local: circuit, is closed by the swinging of.|:
‘the-arm. 23, through the expansion of the
gage 19, the magnetizing of the core of mag-

net 38 will produce downward movement of
ﬁ)rmluce;;a sharp, de-

contact 1s made;, current flows from hattery

55, to (-,f;«ri_f_l}mj;(-ir 56, to helix 12, to conductor
| rod 51, through. the contacting.
electrodes to conductor 54, and back to hat-
tery. - The core 10 will be drawn downward Iy
with sufficient force for puliing the valve'3
to & closed condition, and the valve will re-.
Lnain closed ;until the redu ction,in draflt.wil}
- sufliciently reduce the temperature of the
furnace for lowering -the pressure in the.

boiler to normal, at: which time the gace 10,
will return to its former condition and the
contact between the electrodes 28 and 29
will be broken,

quick to justify the
such apparatus for control- |
‘the circuit of solenoid 11, and the said
apparatus s therefore employed asindicated
for.governing the local circuit, and, as will be
heremafter fully specified, for controlling -th-ei
OCcal

‘extending to

- | ] L

LI
’ L]
v .
B .

-

- L l.I.

1 .

'

' be released and ‘the contact between the g:
electrodes 49 and 50 will be broken, releasing:

the: core 10, and permitting the spring to hift |

. H r

the valve to its open condition. > -~

It will be observed that the magnet 38 is

provided with ‘a helix of low resistance, and
that the helix of

paratively high resistance so that the eléctro |

~operation of the lever

-at the p

motive force from cell 34 may be of low po- -

tential, while that of j“ba,f::iinér'y.55' must be of

comparatively ‘high potential. The quick

tively low amperage of’
single cell in‘the eireuit closeéd by the arm 2

b

| . 70
the solenoid 11 is of com-

79
1 er 46 shortens the dura-
tion of the spark between’ the contacts re- -
gardless 'of the'potential of: the eurrent in ‘the
-cireuit closed ‘thereby: and- the co mpara-- -
the currént from a

80
3

insures: that there will be but hittle sparking -

k1
- *

point

ofthe el

Asiseen in Figs. 2 and 4, T provide valves

ectrodes or contaets 28

~. _ > valves g5
“60-and 61 '1irhicli;u:-f-are adaptéd to positively” -
control . the: stéam pressure’-¢f pipe 1. In

Flg 4 it will be seen:that a by-pass 62 leads

from the.pipe I at.one side of t
and extends to and communicates with ‘the

-Eipe 1-at a pomnt beyond the valve 61. The

pass. _
| ﬁarred’ size and 1s illustrated as hein o shie
‘but. saidk by-piss -

 same s1ze as pipe 150 as to be able to’
the passage of the: full

y-pass 62 is provided with a valve 63 simi.-

passage of steam pressure through ‘the ‘hy-
The by-pass may be made of any

smaller than' the pipe. 1,

the valve 60

larin .constriction ‘and Jarrangement to -
valves 60 and 61, and adapted to control thei™
95

nwe--
{ltly’?

may, of course,-if desired, be made of the. -
100

permit

head of steain when

- the valves 60 and 61 areclosed and the valve. -

the valve 63 only _
insuring- the - passage of sufficient-steam for

63 is open. - In practice, I -ordinarily -open -
to a sullicient extent -for: :
105

slowly operating the fan engines orblowers
without - materially affeéting’ the dralt or
blast, when: the valve 3 s closéd. i Should:

-anything occur-to the valve 3 which makes
repairs necessary, the valves 60 and 61 may .

1

1

- be elosed and the valve 63 opened to the full -
extent and the parts left in:this condition: - -
while the repairs are being made with respect

to the valve 3 or the connected parts. While:
the repairs arc being made, of.-course, : the
“valve. 63 may be manuall y oparated for .gov-

erning - the draft a pparatus-{or controlling

'
-
-

:

The armature 47 will thus | thereby.

trolled by the pressure in“pipe 1, = .4

parts of the selenoid which mayv he injured

II"

1

115

Aluctuations inthe pressure of thebotler being -+
‘heated . by the furnace whose raft s con< i
SR |
- Incorder to prevent the moisture of con-:
'3 densation from falling pon parts of the so-.
fenotd: Fl-and mjuring:.the same, I preferably:
proxide suitable hafilés 64 and 65,4 anged -
i above thegolenoid and disposgd for recoiving
- diippings and directing the sime bevond the

20



o

In Figs. 5 and 6, I have illustrated a modi-
{ied form of the valve controlling mechanism,
in the said figures the pipe 17 is provided
with a valve casing 2”-contming a valve 3/,
said parts being. construcied and arranged
stimilar to the corresponding parts of the

“structure shown in Fig. 2. Valves 60" and

10

20

40

00

55

GO

61" are also emploved for the reason stated
with respect to valves 60-and 61, and the by-
pass 627 is arranged and adapted to operate
1 & manner simﬁu‘r to-by-pass 62, a suitable
hand valve 637 being provided for controlling
the steam passing through by-pass 62'. A
valve stem 4’ engages the valve 3' and ex-
tends through any suitable packing gland.

LA 5™
A bracket or supporting frame - 15" 18 con-

nected with valve casing 37, and the stem 4’

extends through the cross braces of the frame
15" and is surrounded by a spring 5" which 1s

fixed at one end of said cross brace and ex-

tends downwardly to and fixedly engages a
swivel block 66 which is apertured.for per-
mitting free passage therethrough - of the
tube 67 which tube

block 66 is formed with a suitable annular

flange ‘or bead 68, scen in dots in ‘Fig. 5,

which bead engages a suitable undercut, an-
nular groove in a nut 69, which is threaded on
to the tube 67. The stem 4’ extends

throughout the length of the spring 5, and
-pl‘t)éects into the pipe 67, the said stem by

preference extending through the pipe and

engaging a coupling 70 suitably connected.
with the core 10’ of a solenoid 117,

| The so-
lenoid 117 is supported by the arms of the

bracket of frames 15, the said solenoid being

constructed - and. arranged similarly to the
solenoid 11, The pipe 67 is fixed at its end

opposite that engaged by the nut 69 to the.
coupling 70, and 1t.1s thus apparént that

when the nut 69 is rotated the -dlock 66 will
be moved longitudinally of stem-4’ and the

tension of spring 5" varied. - Suitable shields
64’ and 65" are afranged to protect the so-
lenoid 11’ from drippings. - |

L]

 Thus it is obvious. that it is not absolutely
necessary to have the spring and solenowd

“disposed on opposite sides of the valve, as 1t
1s possible to arrange both on the same side

of the valve, the advantage of this invention

being present in any embodiment employing
a spring and solenoid "acting against. each

other and being arranged in axial alinement
with the valve. S
The modified structure has the advantage

of obviating the use of one of the packing
-glands, and eliminating. the friction occa- .
sioned thereby, but the balanced action in | pended retaining the local circuit'in a broken

condition,; and a gage connected with the
said pendent: arm contiguous to-the pivot

126

the modified strueture is not as perfect as
that in the structure having the spring and
solenoid on oppositeé sides of the valve. -

Having thus fully described my invention,
what I claim-as new and desire to se' ‘ire by
Letters Patent iso—m -

! -

. b
-
L

T

is fixed to stem 4/, The |

!

“such hne for maging

circuit, and a gage connected to said g
arm substantially at its upper end and adapt-

circuit of the solenoid.. | -
3. In a pressure governor, the combina-
tion with a steam supply pipe and & valve -

i

880,7 12

1. In a pressure governor, the combina-
tion with a steam supply pipe and a balanced
valve for governing the flow therein, of an
electro magnet connected with and adapted
to actuate said valve, a main circuit for said
magnet, a pivoted arm interposed in said cir-
cuit and disposed substantially horizontally

and overbalanced on its pivot for retaining

the eireuit normally open, an electro magnet

for swinging said arm upon, its pivot for clos-

ing said circuit, a local circuit for said second
mentioned electro magnet, a relatively long
pendent arm interposed in the local circuit

65

70

79

and pivoted at its upper end in position for

hanging normally in the line of gravitation
and adapted to swing upon its pivot out of
K1) the said local circuit and
to swing back to said line for breaking said

ed .for swinging the arm out of the hne of

endent

80

85

gravitation relative to the pressure in said

steam pipe supply.

ing said valve in a direction opposing the

pressure of the spring, the core of said solen-. -

oid being formed in.sections, means-for ad-

justing one of said sections for varying the
degree of pull of the solenoid independently -

of the spring, and a gage- for controlling the

for governing the flow therein, of an electro

magnet of relatively high resistance for ac-.
‘tuating said valve, a main circuit for said
magnet, a pivoted arm interposed in said eir-

cuit and . disposed substantially horizontal

| and adapted to have one of its ends swung
vertically for opening and closing the sad.

main circuit,. an armature connected with

‘said arm, an electro nmiagnet adapted to oper-
‘ate said armature for swinging said arm for

closing the said main circuit, 'a loeal -circuit
for said second mentioned electro magnet, a

relatively long pendent arm pivoted ab its

Upper end and adapted to be swung upon its
 pivot for breaking and making the said loca:
circuit at its lower end, the said relatively.

lon .pendent-arm being suspended nor; ally
in the liné. of gravitation. and when so sus-

thereof for swinging the arm relative to the

pressure in said steam supply pipe. N
| ~ 4. In a pressure governor, the combina-

|

_;-:tiOII with a steam pipe &Ild a valve ; oF goV-

2. In a press. re governor, the -combina--

tion with a pressure supply pipe and a valve
| for governing the flow therein, of a spring
connected with said valve for retaining the
same normally in an open condition, means
adjustably supporting said spring for vary-
‘ing the tension thereof, a solenoid for mov-

90

95

100

105
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erning the flow therein, of & spring connect-
ed with said valve for normally retaining the

same 1n an open condition, a solenoid having |

1ts helix fixed with respect to the valve and

its core connected to the valve, means for |

varying the tension of said spring independ-
ently of the solenoid, means mdependent of
the spring adjustable within the

helix for va- |

<>

rymng the.pull of said core, and a gage for
governing the circuit of said helix.

In testimony whereof I affix my signature
in the presence of two witnesses.

| WILLIAM McCLAVE.
Withesses: - '

C. P. Swrrm,
K. Warrvors,
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