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invention relates. to g new .and. im-
regulator forthe contrel of fluid flow
and pressure. It is particularly adapted for
use .as & means for :nmon‘::mc mainte-
5 nance of any desired load ona driven member
working under a friction- load produced by
fluid:. pressure, This regulator is (‘Lpfmle of

a wide variety of uses in which a sensitive

and responsive automatic -contrel of fluid

10 pressure and flow is desived. - In the selected
embodiment of theinvention herein dicelosed,
this novel regulator is shown as adapted 'forz,'
Use in -the woocz—*mlp naking art. It i
partienlarly adapted for use in conmchw
with the- well-known ele cmic motor-driven

- grindstones used for the production of wood-
pulp. ' _

This novel regulator is entirely antomatic
in action. Tt ‘always increases the. fluid
pressuve and flow with the least reduction in

- frietion load and decreases the pressure with
the least inﬂle‘lso in friction load.

An obiect of the inv enu(,n thevefore, is to
provide an impreoved device for controlling
‘hud pressure...

A more specific ob}gu is to-produce a
means for thc agtomatic maintenance of a
de-ired. Joad on'a dviven. member working
under a friction. load produced by fluid
pressure. ' ’ :

{thes ob]ect:' of the invention will more
fully appear from the 1730\\*%1153; deseription
and the accompanying drawings and will be
pointed out in the annexed claims.

In the accompanyine drawings there has
Leen disclosed a structure. des 10'1‘ﬂd to carry
out the objects of the invention, but it is to
he understood that the invention is not to be
confined to the exact features shown-as va-
ricus changes may be made within the scope
of the claims which Lol]ov*

In the drawings: :

Figure 1 is a vertical ;b"tiona] view
thi 0%0}\ the valve structure with the valve
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4 in ﬂl“ running position;
Figure 2 is a VLLUC&{ secticnal view. on the
E.’ne‘ ~9.01 ﬁ ioure 1 and

view of an
gevernor

a dl‘w*ramn tie
operative: zwembly of the novel
with motordriven ’,)ulp grinders.
Inthe preferved en’:.uo\,.nm*a of mla mven-
this means for thé automatic main-
uenamc of a desired load s shown in. con-
n withe a. driven *\‘em‘z)m guch.as a
3) A phurality of these grind-
stones are urually inounted upen and rotated
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by..a drlvep snaft An 1nStrumenuahty is
provided- to press iwvood, placed  in' pockets
against “the " face of the grindstones, and
usuhll ly consists of a piston. having a head
ovabie in a ¢ylinder. . The opposite end of
¢ piston-is provided with a foot by means
which the wood is pressed against the
indstone face. Tt is to be understood that,

only. 1may.a plum ity of these orlmdstones
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£
L

o

not

e mounted upen a shaft, but each glmd-

4

<

these cylinder and piston-devices for press-
ing the. wood in the several pockets against

grindstone.  The erindstone is  thus

Gpei ated under - friction load induced by

siicis of swood thus foreibly held against
ipheral surface. =

i.' customary - in thig-art to drive these

the

Y‘ L
: .d-

grinders by means of-hydraulic turbines or

electric. motors. - As here 'shown the device
is adapted. -to onnders driven by an electric
motor.. It Is hlohly desirable to keep the
friction load on the grindstones and . there- -
fore the current conaumptlon and voltage of
the electric motor constant.
"It is.also common in this art to employ a
fluid under pressure not only for the purpose
“I" forcibly pressing the wood in the pockets
against the h“rlnder by means of the piston,
but -also to use -this Auid pressure. to raise
the piston head away from the Ormdstone
in order that the pod(eLs may be refilled. - It
should be noted that the maintenance of the
uniform’ electvical load on these motors is
offected by the maintenance of a uniform
friction load on the grindstones. . For eX-
ample, when cne pocke’t is pulled: off for
vefilling it is obvious that the motor. load’
wotild he Jeszened ‘hence the pressure ‘must
be increased upon the other pistons. A com-
plication arises in that the amount of fluid,
guich as water, consumed in forcing the pis-
tons in their normal working movement to
maintain objects engaged with the grinder, is
small; Whlle the ‘amount of water consumed
upon "abnormal movement of each piston
from ov to its object-maintaining position is
velatively large. These two factors make’
Toad control difficult. Theinvention includes
an"apparatus or mechanism which controls
the fluid flow and pressure supplied to the
pistons.  In the selected embodiment here
<3154010cer1, heve are preferably employed two
co-operable mechanisms.. One of the mech-
anisms is actuated-by changes in the electric-
ity flowing to-the electric motor, that:is, in

sne mmay. be provided with more thah one.of -

160

[y

05

‘110

[



10

15

20

25

30

35

40

50

55

60

o

the amperage or voltage or both; and the
other is actuated by changes in the pressure
and flow of water to the cylinders and pis-
tons. Cnly the latter mechanism is directly
actuated by the abnormal movement of the
piston. The former is indirectly actuated
iasmuch as such abnormal movement causes
instantaneous load changes. In order to
prevent, large load changes it is highly de-
sirable that increased flow resulting from
abnormal movement shall not cause a pres-
sure drop in the cylinders which are press-
ing wood against the grindstone. In other
words, variations in pressure resulting from
variations in water flow through the supply
pass should be prevented so far as possible.
This novel structure effects such result
through the co-operation of the two mech-
anisms. :

The selected embodiment of this inven-
tion in combination with such motor-driven
grinder is diagrammatically shown in Fig-
ure 3. Hach grindstone 1 is fast upon the
motor-driven shaft 2. A cylinder 3 issuit-
ably mounted adjacent the peripheral sur-
face of the grindstone.and bears therein a
piston-head 4 mounted upon the rod 5, the
opposite end of which carries a foot 6 op-
erating in the pocket 7to press objects, such
as blocks of wood, against the surface of
the grindstone whereby the wood is ground
into pulp. - Several such grindstones may be
mounted fast upon the same shaft and,
while several such cylinders and connections
may be operatively associated with each
grindstone, it is only necessary for the pur-
pose of disclosure of this invention to show
a single cylinder with each grindstone.

A pass-is provided which is adapted to
supply a fluid, such as water, under pressure
from a suitable source, to the wood-pressing
cylinders. Herein such pass is shown as
comprising a supply pipe 8 connected to a
suitable- source of supply of water under
pressure and having the valve mechanism
interposed in the supply pass between the
pipe 8 and the pipe 9, which forms a con-
tinuation of the pass. This pipe 9 supplies
the water under pressure in accordance with
usual practice to each of the different pocket
cylinders. As shown in Figure 3, passages

10 are shown -as leading from the pipe-

9. Each passage is provided with a two-
way valve 11, diagrammatically represented,
which is manually operable either to divert
the water under pressure to one side of the
piston-head while permitting escape of any
water on the other side of the head, or vice
versa. In the position shown on the right
in Figure 3, the right valve 11 is turned to
permit ‘water under pressure through the
passage 10 and port 12 to the upper face of
the piston-head 4 by which means that pis-
ton head is gradually downwardly forced to
maintain the wood in engagement with the

1,648,419

grindstone. This movement is termed, for
sake of brevity, the normal movement. As
the piston-head 4 is downwardly forced by
means of pressure admited to the upper por-
tion of the cylinder through the port 12,
any water in the lower portion of the cylin-
der may escape through the port 18 by way
of the two-way valve 11 to the exhaust 14.
The so-called abnormal movement of this
wood-feeding instrumentality occurs when
the valve 11 is manually turned half way
as shown in the left in Figure 3. In the
position of this left valve 11, direct con-
nection is had between the port 12 of the
cylinder and the exhaust 14 to permit the
escape of water from the upper portion of
the cylinder and to direct the water under
pressure from the passage 10 to the port 13
whereby the. piston-head 4 is upwardly
forced to permit refilling of the pocket with
wood. - This abnormal movement, being sub-
stantially unopposed is relatively rapid and
demands a relatively increased amount of
water.

Similar abnormal movement, although of
lesser magnitude occurs when the pocket
has been refilled and the two-way valve 11
is then turned to the position shown on the
right in Figure 8, so as to move the piston-
head 4 downward until the foot 6 again
engages the blocks of wood.

This selected embodiment of the novel gov-
ernor is adapted automatically to maintain
a uniform friction load produced by fluid
pressure upon 2 member driven by an elec-
tric motor and includes mechanism operable
by changes in fluid flow and pressure to

reduce such pressure changes-and a means

electrically operable by -the electricity sup-

-plied the prime mover to control the load.

The former mechanism includes a valve
interposed in the fluid pass leading from
the source of supply of fluid under pressure
to the frictional load devices. This valve
is partly controlled by a partition or dia-
phragm whose position is dependent upon

the pressure in the pass; that is, when the.

pressure drops, the valve is more widely
opened and vice versa.

The latter means consists generally in elec- :!

trical means operable in response either to
current consumption or voltage drop, or
both, of the member-driving motor and is
adapted also to control the. position of the
same valve.

In the governor here disclosed,the water
under pressure is received from the pipe 8
through the port 16 and finds outlet through
the section 17 of the pass. The valve struc-
ture includes a pressure chamber 18 pro-
vided by the casting 20. This casting is
formed with a substantial annular water-
way 19 communicating with the port 16 and
inwardly opening into the pressure chamber.
A double valve structure is provided to con-

70

75

80

85

90

95

100

105

P10

12v

130



23

30

35

40

50

60

65

1,648,419

trol the flow of water from the port16.and
the water-way 19 into.the passages 21 in
the main casting which lead to the section
17.  As this governor is usually erected in
an-upright position as shown, the valve 22
may be termed the upper, and the valve 23
the lower. These two valves are fixed to the
same stem 24 and terminally borne by the
recessed boss 25 of the cap 26 at one end.
and by the spider bearing 27 of the sup-
porting arches 28. - The stem is thus mount-
ed for 1'eciplocat0ry movement in-axial. di-
rections. - An upper valve seat 29 and. a
lower valve seat 81 are provided by the
cage 32 fitted within the annular porticns
of the casting and the lower valve seat has

a shoulder and recess mounting upon the’

lower portion of the casting.

The lower portion of the pressure chamber
has a continuation formed by the central re-
cess 33 in the annular head 34 integrally pro-
vided by the opposed arches 28. = The bottorm
of this chamber continuation is closed by a

-movable partition such ag the diaphragm 85

of suitably flexible material such as a rubber
composition. The -diaphragm is held in
water-tight position by the ring 36 and the
cerews 37.: The lower portion of the valve
stem is reduced in diameter and provides a
downwardly presented shoulder.
duced stem portion extends through the dia-
phragm and receives a. washer 38 between
the diaplna‘rm and - shoulder and another
washer 89 between the other face of the dia-
pliragm and the terminal cap nut 41 received
- threaded engagement upon the stem.
When the nut 41 is turned down, the parts
are so assembled that movément of the dia-
phragm is communicated curectly to the
stem.

Means are provided: Wmdl tend to force

the
the compression spring

ralve to seated pocm(m and to that end,
492 -encireles the bozs

25 and tends to force downWard’V the upper-

snd lewer valves 22 and 28.  This downward
force is aided by the grinding pressure com-
municated to the cha*no recess’ 33 and
therefore to the auxiliary diaphragm .85 so
that the grinding pxes ure. upon this dia-
phragm tends also fo seat the valves.
downward valve-seating force is opposed by
another: force such as water-pressure in the
main pressure chamber 53 exerted through

the compression spring 61 as will be heve-

after described.

This water-pressure in the pressure cham-
ber 53
phed to the electric motor which drives the
member or grindstone.. This electric motor
is preferably of the constant-speed type and
its power consumption is dependent upon the
friction load upon the grinders.

The two legs 43 vezt upon the flcor 44 and
carry the relatively thick ring 45 which has
oppositely extending lugs 46 arranged in

"This spring 1

This ve~

spring 61 and, obvious l\' tl

Such

is controlled by the electricity sup--

spaced paivs. . The lower-lugs of each pair
are securely boited. to the legs 43 while the
upper lugs of each pair are similarly secured
to the: suppmtmo arches. 28. Preferaob
these legs are joined by a reinforcing bar 47.
The lower opening of this ring is closed 1 by

a metallic plate 48 bolted to the under face
Ji the ring and having an interposed gasket
to effect a “water-tight closure. The main
diaphragm 49 similar to the auxiliary dia-
phragm 385 closes the upper opening of the
ring and is held therete by means of the an-
nulus 51 and the boits 52.° The main pres-
sure chamber 53 is thus provided. A com-
pregsion spung 54 is mounted to exert a force
tending to pdsa the dmphr‘wm downwardly.
5 held belween the diaphragm
cap 85 and an overhead piate 56 adjustably
mounted upon the three post 57 upwardiy
extending dlrouoh the plate 56 and. down-
wardly held by ‘the adjusting nuts received
in threaded engagement upon the upper ends
of these posts 57 S

The above-mentioned compression spring
61 is mounted between the caps 62 and 63
and tends to thrust them apart. - The upper

spiing. cap 62 has an integral upwardly ex-.

Lendrw ball- 64 which is seated yvithin a
socket - 1)1'ovider1 in the end of the nut 41
while the lower spring cap 63 has its under
fuce provided with a socket for the v eception
of the ball 65 formed upon the upper end of
the headed screw 66 whose
through the dmnhrao 49 and its cap B5.
W m}e a-solid post mav be used to communi-
eate the pressure in this main chamber to the
valye stem 24, it is preferred o use this
cpring 61 is of
relatively g oréater strength. and stiffpess than
the spring 19 and is Ol‘apblm =0 indicated
in-the drawings by means of rel"uve‘y
greater size of wire.

The main chamber 53 is filled with water
under pressure during the operation of the
governor-and this chamber has communica-
tion with the annular water-way 19 or any
other. source of relativelye constant. water
pressure. - The ring 45 is formed with an
integral neck 67 through which extends the
port  68. The neck 67 is intermediately
tapped and a pipe 69 is inserted therein for

communication with the transverse port 68.

shank ‘extends

or

80

a0
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This pipe 69 upwardly extends to a T 71

which has connection with the pipe 72 com-
munpicating with-the water-way 19. A gate-
valve or petcock T3 or an electricit-y—actuated
pilot valve structure sucl as that shown on
the left of Figure 1 as hereafter described,
controls flow through the pipe 72. During
the normal operation of the governor a
small flow of water- continues throudh the
watei-way 19, pipe 72, T 71, pipe 69, “trans-
verse port 68 to a 'fate valve or peucodx or
to: the mectrlclty actuated pilot valve struec-
ture shown in Figure 1. Such a structure
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includes the valve chamber 74 formed in the
casting 75 bolted to the main valve structure.
Tlow from this valve chamber 74 to the dis-
charge pipe 76 is controlled by the electric-

‘ity-actuated pilot valves 77 and 78. If a

manually controlled valve be used where the
petcock 73 is shown, then an electricity-
actuated pilot valve must be used at the out-
let or discharge port 68 as shown in Figure
1. I an electricity-actuated pilot valve is
used in place of the manually controlled
petcock 73, then either a manually con-
trolled valve or an electricity-actuated valve
may be used at the outlet port 68. The walls
of the valve chamber 74 are preferably
formed integraily with the casting 75 and
provide an upper and lower valve seat for
the upper and lower valves 77 and 78, the
upper valve may havea slightly larger area.
1f so constructed this unbalance functions
to cause these pilot valves fixed to the stem

79 to tend to unseat under pressure of the

water. Such upward force exerted upon
the valve stem 79 is communicated by the
stem, through its pin engagement, to the
short arm 81 of the lever pivoted upon the
pin 82 carried by the bracket 83. The long
arm 84 of this pivoted lever is engaged by
a substanfially knife-edge 85 adjustably
carried upon the threaded link 86 pivotally
connected to a plunger 87 slidably borne
within electro-magnets 88 by means: of the
sleeves 89. These electro-magnets are prei-
erably supported within a cooling oil-cham-
ber bolted to the leg 91 which forms with
the two legs 43, a three point support for
the governor. The weight of the plunger
87 and the pull exerted by the electro-mag-
nets, due either to the current flowing to
the ‘motor or to both the current and the
voltage drop across the motor-leads, tends
to move the valves from their seats. Work-
ing against such forces is the tension spring
92 adjustably suspended by the threaded pin
93 and its wing-nut 94 from the bracket 33.

During the ruunning of this governor,
water is led fromethe water-way 19 through
an electricity-actuated pilot valve or the pet-
cock 78 through the pipe 69 and the valve
chamber 74 past the unseated pilot valves
77-78. The outflow from this valve cham-
ber is controlled by the valves which are
actuated through the medium of the electro-
magnets 88 energizable either by the current
flowing to the electric motor which drives
the grinder shaft or by the current and
the voltage drop. The opening of the main
valves 22 and 23 and therefore the fluid flow
and pressure are dependent, first, upon the
pressure upon the diaphragm 35, and, sec-
ond, upon the amount of water momentarily
contained in the pressure chamber 53 of the
governor. A current transformer 95 is con-
nected into one or more phases of the cur-
rent carrying wires 96 leading to the electric

voltage drop across the motor leads.
example, the greater the load on the motor,

1,648,419

motor 97 directly connected to the grinder
shaft 2. By means of this transformer a
small and relatively constant percentage of
the electric current flowing to the motor is
conveyed from. the secondary side of the
transformer to one of the electro-magnetic
coils 88. There is also preferably employed
a voltage transformer 90 shunted across two
of the leads to the motor and having its
secondary side connected to the other of the
two electro-magnetic coils 83 as merely dia-
grammeatically indicated in Figure 8. The
plunger 87 thus exerts a pull on the lever
arm 84 tending to open the pilot valve
77—78 in proportion to the current flowing
to the motor 97, or to the current and the

For

the greater will be the current flowing, and,
hence, the greater the pull exerted by a coil
88 to open the valves 7T7—78.

The pounds pressure exerted by the water,
in the valve chamber, against the unbal-
anced area of the pilot valve, if any, aided
by the pull of the magnet, and the weight of
the plunger 87 always just balances the pull
exerted by the spring. :

An increase in pull of the electro-magnet
accompanying an increase in load on the mo-
tor 97, and therefore increased flow of elee-
{ric current to it, causes the pilot valve to
open thus allowing the pressure in the cham-
ber 53 to drop. Such a drop in this pressure
which opposes the main spring 54 results in
a downward movement of the diaphragm 49,
effecting a closing of the main valves 22—23
and therefore a reduction in fluid pressure,

_friction load upon the grindstones and load

upon the motor, and therefore a reduction in
pull of the magnet and a return to substan-
tially normal load. When one of the pock-

ets is pulled off for refilling or put on for

movement of the foot 6, toward grinding po-
sition, such above mentioned abnormal
movement causes an abnormal demand for
fluid flow and hence there is first a drop in
fluid pressure. Such a drop in fluid pres-
sure in the main valve pass reduces the pres-
sure on the diaphragm 35 which co-operates
with the main spring 54. Therefore, the op-
posing water pressure immediately causes
the main diaphragm 49 to move upward thus
resulting in ‘an opening of the main valves
92 and 23 to provide passage for the in-
creased flow during the abnormal movement
of the piston-head 4 that was the cause of
the drop in pressure.

When the spring 61 is used in place of a
solid post, it also serves to produce valve-
movement simultaneously with pressure
changes. Through such valve movement it
tends to prevent pressure changes.

In the case of motor driven grinders, a
drop in pressure also causes an instantane-
ous reduction in load. This results in re-
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duced pull by the electro-magnet and hence
a closing of the pilot valves 77 and 78 fol-
lowed by an increase in the pressure in the
chamber 53 with the resulting further open-
ing of the main-valves 22 and 23 to bring

the load back to normal. - It will thus appear -

that the main valve mechanism is actuated
directly by fluid pressure and indirectly by
change in electric motor load.

While not essential, it is preferred to em-
ploy a gauge 98 to indicate grinding pres-
sures and another gauge 99 to indicate pres-
sure in- the main chamber 53. - Each such
gauge is afforded operative communication
with its chamber as shown.’ .

Tt will thus be seen that if, for any reason,
the pilot valves 77 and 78 should become in-
operative and remain seated, the relatively
large area of the diaphragm 49 would be
subjected to the full force of the supply
pressure with the result that the valve stem
24 ‘might be upwardly thrust so far as to
cause -the upper valve 22 to strike the boss
25 and partially disrupt the apparatus. The
spring 61 is used ‘as a cushion to counteract
the effects of such a contingency. The pre-
vention of such a contingency,. however, is
accomplished by means of a safety device
shown in the upper left-hand corner of Fig-
ure 1,‘and the spring or safety dévice or
both may be used, both being here shown. -

This safety device includes a suitably sup-
ported cylindrical casting 101 having an in-
tegral inwardly presented annular valve seat
102 for the valve 103 whose stem 104 pro-
jects-above and below the valve. The lower
portion of:the valve stem is slidably borne
for movement in axial directions by the cen-
trally apertured boss 105 of the flanged cap
106. The annular flange 107 of this cap pro-
vides a housing for the compression spring
108 whose lower end is supported by the
inner face of the cap-nut 109 received in
adjustable threaded ‘engagement with the
flange 107. The upper end of the spring 108
carries the stem plate 111 by means of
which the stem is upwardly thrust to hold
the valve in yieldably seated position.  The
upper end portion of the hollow casting 101
is counter bored to provide ‘an upwardly
presented shoulder to form an annular seat
for the c¢ircular diaphragm 112 fixedly se-
cured.to the valve stem 104 whose unseating
movement the diaphragm may effect. This
upper portion of the casting is closed by the
cap 113 which is screwed thereto and forms
a pressure chamber above the diaphragm
similar to  the one below the diaphragm.
The pipe 114 provides fluid communication
between this. upper ‘chamber and the fluid
supply pass entering the main valve housing

" -so that the grinding pressure is communi-

cated rather than the pressure on the source-
of-supply side of the main:valves 22 and 23.

The pipe 115 connects with the T 71 and

thus provides fluid communication with the
main pressure chamber 53 through the pipe
69 and port 68, the valve being partly bal-
anced so far as such pressure is concerned.
A discharge pipe 116 opens from the casting
104 below the valve 103 to permit escape of
fluid passing the valve 108. -

The operation of this safety device or re-

- lief valve may be explained upon the as-
sumption, for example, that the pilot valves
77 and 78 have failed to unseat during the

running of the -apparatus with the result
that the overflow or fluid escape through the
outlet 76 is stopped and pressure starts to
build up in the main pressure chamber 53.
This increased pressure upwardly thrusts
the stem and the main valves 22 and 23 at-
tached thereto and increases the grinding

pressure and hence the pressure upon the

upper side of the relief valve diaphragm 112

1s increased above that for which the spring

108 ‘is adjustably set to resist. Therefore,
the valve 103 is unseated and fluid escapes
past the valve and out the discharge pipe
116 with the result that the pressure in the
main pressure chamber 53 is reduced.
Having thus described my invention what
I claim as new and desire to secure by Let-
ters-Patent, is: '
1. An apparatus for the automatic main-
tenance of a substantially uniform friction
load produced by fluid pressure upon a mem-
ber driven by an electric prime mover in-
cluding a pass adapted to supply fluid under
pressure, a valve movable to control -the
pressure under which said fluid is supplied,
elastic means straining to move the valve
In one direction, an electrically operable ‘de-
vice actuable in response to changes in said
friction load, and fluid means co-operable
with said device straining proportionally to
said friction load to move the valve in’ the
opposite direction to provide a valve open-
ing proportional to said friction load where-
by said friction load is automatically main-
tained. ' g’
2. An apparatus.for the automatic main-
tenance of a uniform friction load produced
by fluid pressure upon-a member driven by
an electric prime mover including a pass

adapted to supply fluid under pressure, a

valve movable to control the pressure under
which said fluid is supplied, elastic means
straining to move the valve in one direction,
an electrically operable device actuable in
response to changes in said friction load, fluid
means co-operable with said device straining
to move the valve in the opposite direction
to provide a valve opening proportional to
said friction load whereby said friction load
is automatically maintained, and means for
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adjusting -the elastic means whereby its -

straining effort may be. adjustably altered.
3. An-apparatus-for the automatic main-

tenance of a substantially uniform friction .
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load produced by fluid pressure upon a mem-
ber driven by an electric prime mover in-
cluding a pass adapted to supply fluid under
pressure, a valve movable to control the
pressure under which said fluid is supplied,
elastic means straining to move the valve in
one direction, fluid means straining to move
the valve in an opposite direction, and an
electrically operated device actuable in re-
sponse to changes in said iriction load 1.
vary the straining effort of said fluid means
whereby the uniform friction load 1s auto-
matically maintained.

4. An apparatus for the automatic main-
tenance of a substantially uniform friction
load produced by fluid pressuie upon a mem-
ber driven by an electric prime mover in-
cluding a pass adapted to supply fuid under
pressure, a valve -movable to control the
pressure under which said fluid is supplied,
elastic means straining to move the valve
in one direction, fluid means straining to
move the valve in an opposite direction, and
an electrically operated device actuable in
response to changes in said friction Toad to
vary the straining effort of sald fluid means,
whereby the uniform friction load is auto-
matically maintained, and _complementary
means actuable by fluid flow through said
pass to control the pressure therein. _

5. An apparatus for the automatic main-
tenance of a substantially uniform friction
load produced by fluid pressure upon means
driven by an clectrie prime mover including
a valve to control said fluid pressure, an
electrically operable instrumentality, connec-
tions therefor to operate the same in accord-
ance with the current consumed by the prime
mover, means operable by gaid Instrumen-
tality to maintain a valve opening propor-
tional to the current consumed by the prime
mover, and complementary means actuable
by the flow of said fluid to control the
pressure thereof. ~ .

6. An apparatus for the automatic mam-
tenance of a substantially uniform friction
load produced by fluid pressure upon means
driven by an electric prime mover including
a valve to control said fluid pressure, an
electrically operable instrumentality, connec-
tions therefor to operate the same in accord-
ance with the current consumed by the prime
mover, means operable by said instrumen-
tality to maintain a valve opening inversely
proportional to the current consumed by the
prime mover, and complementary means
actuable by.the flow of said fluid to control
the pressure thereof. o
- 7. In an - apparatus for the automatic
maintenance of a substantially uniform fric-
tion load produced by fluid pressure upon

means driven by an electric prime mover,

including a valve operable to control the

amount of said fluid pressure, an electrical
control device variably movable in accord-

1,648,419

ance with current consumed by the prime
mover, a lever operable by the control device
and movable preportionately to.the move-
ment of the device, hydraulic means oper-

able by the lever to move the valve propor-
tionately to the movement of the device:

whereby the fluid pressure is varied propor-
tionately to said current consumption, and

complementary means actuable by the flow-

of said fluid to control the pressure thereof.

8. In an apparatus for the automatic

maintenance of a substantially uniform fric-
tion load produced: by fluid pressure upon
means driven by an electric prime mover, in-
cluding a valve operable to control the
amount of said fluid pressure, an electro-
magnet and an armature therefor adapted to
be moved thereby proportionately to the cur-
rent consumed by the prime mover, a lever
movable by the armature proportionately to
said-armature-movement, means operable by
the lever to move said valve proportionately
to said’ lever-movement whereby the fluid
pressure is varied proportionately to said
current consmmption, and complementary
means actuable by the flow of said fluid to
control the pressure thereof. ’

9.-In an apparatus for the automatic
maintenance of a substantially uniform- frie-
tion load produced. by fluid pressure upon
means driven by an electric prime mover,.in-
cluding a valve operable to -control the
amount of said fluid pressure, an electric de-
vice movable by and proportionately to the
current consumed by the prime mover, means
to impart movement to the valve propor-
tionately to the:movement - of the device
whereby the fluid pressure is varied pro-
portionately to ‘said current consumption,
and complementary  means actuable by the
flow of -said fluid to control the pressure
thereof. = . - T e

10, In- an apparatus for the automatic
maintenance of a substantially uniform fric-
tion load produced by fluid pressure upon
means driven by-an electric prime mover, in-
cluding a valve operable to control . the
amount of said pressure; an electromagnet
and armature therefor adapted.to be moved
thereby. proportionately to the current con-
sumed by the prime mover, means movable
by the armature to move said valve propor-
tionately to armature movement, and com-
plementary means actuable by the flow of
said fluid to .control the pressure thereof.

11. In an apparatus for the.automatic
maintenance of a substantially uniform fric-
tion load produced by fluid pressure upon
means driven by an electric prime mover,
including a valve operable to control the
amount’ of said pressure, an electromagnet
and armature therefor adapted to be moved
thereby directly proportionately to the cur-
rent consumed by the prime mover, means
movable by the armature to- maintain :a
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valve opening inversely proportional to said
current consumption, and complementary
means actuable by the flow .of said fluid to
control the pressure thereof.

12. An apparatus for the automatic main-
tenance of a substantially uniform friction
load produced by fluid pressure upon means
driven by an electric prime mover includ-
ing a pass adapted to supply fluid under
pressure, a valve movable to control the
pressure under which said fluid is supplied,
elastic means straining to move the valve
in one direction, a pressure chamber, means
constantly to maintain fluid pressure there-
in, means associated with said pressure
chamber to cause the chamber pressure to
tend to move the valve in the other direc-
tion, and an electric device movable pro-
portionately to the current consumed by the
prime mover to vary proportionately the
chamber pressure whereby the valve open-
ing is proportional to the current consump-
tion. : ' ‘

13. An apparatus for the automatic main-
tenance of a substantially uniform friction
load produced by fluid pressure upon means
driven by anelectric prime mover includ-
ing a pass adapted to supply fluid under
pressure, a valve movable to control the
pressure under which said fluid is supplied,
elastic means straining to move the valve
in one direction, a pressure chamber, means
constantly to maintain fluid pressure there-
in, means
chamber to cause the chamber pressure to
tend to move the valve in the other direc-
tion, and an electric device movable pro-
portionately to the current consumed by the
prime mover to vary.proportionately the
chamber pressure whereby the valve opening
is inversely proportional to the current con-
sumption. ‘ , :

14. An apparatus for the automatic main-
tenance of a substantially uniform friction
load produced by fluid pressure upon means
driven by an electric' prime mover includ-
ing a pass adapted to supply fluid under
pressure, a valve movable to control the

associated with said -pressure

7

pressure under which said fluid is supplied,
elastic means straining to move the valve
in one direction, an electrically operable
device actuable in response to changes in
said friction load, fluid means co-operable
with said device straining proportionally-to
said friction load to move the valve in the
opposite direction to provide a valve cpen-

-ing proportional to said friction load where-

by said friction load is automatically main-
tained, and complementary imeans actuable
by flid flow through said pass to control
the pressure therein. : ,

15.. An apparatus for the automatic main-
tenance of a substantially uniform friction
load- produced by fluid pressure upon means
driven by an electric prime mover includ-
ing a pass adapted to supply fluid under
pressure, a valve movable to control the
pressure under which said fluid is supplied,
elastic means straining to niove the valve
in one direction, a pressure chamber, means
constantly to maintain fluid pressure there-
in, .means ' associated with said pressure
chamber to cause the chamber pressure to
tend to move the valve in the other direc-
tion, an elastic device movable proportion-
ately to the current consumed by the prime
mover to vary proportionately the chamber
pressure whereby the valve opening is pro-
portional to the current consumption, and
complementary means actuable by fluid flow
through said.pass to control the pressure
therein. S

16. An apparatus for theautomatic main-.

tenance of a substantially uniform load pro-
duced by fluid pressure upon means driven
by an electric prime mover including a.
valve to control said fluid pressure, means
electrically operable by the current supplied
the prime mover to maintain a valve open-

"ing inversely -proportional to the current

consumed by the prime mover, and  com-
plementary means. actuable by flaid flow,
tending to prevent pressure changes.
In witness whereof, I have hereunto set
my hand this 3rd day of March, 1925.
S ADOLPH F. MEYER.
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