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o all whom it may concern:

Be it known that I, DANIEL HOWARD HAY-
WOOD, a citizen of the United States, residing

at New York, in the county of New York and
5 State of New York, haveinvented certain new
and useful Improvements in Regulators; and
I do hereby declare the following to-be a full,

clear, and exact description of the invention,
such as will enable others skilled in the art to

10 whichit appertdins to make and use the same.

- My'invention relates to improvements in. |

regulators, and particularly to regulating de-
vices for valve and damper operating appa-
ratus. o - | |
Broadly speaking, my invention consists in
mechanism by which any device which calls

15

for the expenditure of a comparatively large

quantity of power for its operation may be
controlled in its movement by a means which

20 is sensitive to variations of extreme delicacy.

- Inthedrawings forming a part of this speci-
fication I have shown my invention as ap-
plied to apparatus adapted to open and close
dampers in furnace-offtakesautomatically for

25 the purpose of controlling the draft th rough

the furnace.

As herein shown, the apparatus consists of

a suitable motor for operating the damper, a
controlling device operated by changes of the
30 condition within the combustion-chamber of
the furnace, an actuating device, and means
operated by the actuating device for control-
ling the operation of the motor.
I have also shown a compensating means
35 for compensating for the changesin condition
in the combustion-chamber of the furnacedue

to the changes in position of the damper.

My invention further consists in certain-

novel details of construction and combination
40 of parts, as will be hereinafter more fully set
forth. |
The objects of my invention are, first, to
improve and render more efficient regulators
of the class above mentioned; second, to in-
45 crease the delicacy of the control and sensl-
tiveness of the apparatus; third, to increase
the durability, strength, and reliability of the
device, and, fourth, to simplify and render as
inexpensive as possible the construction of
so the parts. | |
I will now proceed to

describe a regulator |

|

]

but viewed from the oppo
being shown also in somewhat different posi-

embodying myinvention and will then point
out the novel features in clalms.

 In the drawings, Figure 1 is a front eleva-
tion of an apparatus embodying my inven- 55
tion with the diaphragm and diaphragm-
chamber thereof shown in a central vertical
section. Fig. 2is a partial side elevation and
partial vertical section of the same. Fig. 3

is a view of certain parts shown in Fig. 1, 60
osite side, the parts

tions to those in which they are shown in Fig.
1 and certain parts being broken away in or-
der to more clearly illustrate the construction. 65
Fig. 4 is a detail view, in horizontal section, of
a friction device employed, the line of section
being on the plane of the line 4 4 of Kig. 5.

‘Tig. 5 is a detail top view of the tripping-

plate and associated parts. Fig. 6 is a detail 7o
view, in horizontal section, upon the plane of
the line 6 6 of Fig. 2, showing the valve and
its casing and the various parts in connection
therewith. Fig. 7illustrates the use of a stop

in connection with the resetting devices. Fig. 75
8shows the regulator applied to a furnace for
operating a damper in the furnace take-oif.

Similar reference characters designate cor-
responding parts in the several figures.

The motor shown herein is a hydraulic 8o
motor, and comprises a cylinder (designated
by reference character 6) to which is fitted a
plunger or piston having a suitable hydraulie

| packing—as, for instance, a cupped leather

ring. This ring is shown in dotted lines in 33
Fig. 2, but does not appear elsewhere in the
drawings. It is not shown more fully in de-
tail, as it forms no part of this invention.
The plunger 7 is preferably constructed hol-
low and loaded with lead, as at 8, for the pur- go

‘pose of operating to return the plunger to its

lowermost position. A further object in so
loading the plunger is to dispose the weight
in such a manner as to keep the center of
oravity of the machine as low as possible. 95
The upper end of the plunger is closed by
means of a table or platform 9, which is se-
cared thereto and upon which may be added
additional weight or weights, as may be de-
sired. A central rod 10 of the desired length 10
is secured to the platform or table, and hence
to the plunger, and suitable connections may

e
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be made between the rod 10 and the damper
which it is desired to operate, as by connect-

ing the same to the damper-chain eammonly
in use.

A valve-casing 11 is arranged near the

lower end of the eylmdel G, and the said valve-
casing is in communication with the interior

of the cylinder below the piston or plunger
and alsowith a source of supply of water un-
der pressure. Thus far I have found that
by connecting the said valve-casing with a

‘water-supply under city pressure I have ob--
tained all the power that has been necessary
from the hydraulic motor.

In addition to the port leading from the

1uterior of the cylinder 6 to within the valve-

casing and from thence to a source of sup-
ply the valve-casing has also another port
which may connect the interior of the eylin-
der with exhaust. Reference character 12

designates the port leading from the source |

of supply, ard 13 designates the port leading
to exhaust. A valve 14 isfitted to the valve-
casing 1l and has two ports therein—an inlet-
port 15 and an exhaust-port 16. These two
ports are so arranged that when the port 15 is
in register with the port 12, so that the source
of supply 1s open to the interior of the cylin-
der 6, the port 16 will be out of register with
the exhaust 13 and the interior of the cylin-
derwill be closed to such exhaust. Ina simi-

lar manner when the port 16 is in register

with the port 13 the port 15 will be out of
register with the port 12.

In the position in which the ports are illus-
trated in Ifigs. 1, 2, and 6 of the drawings
the port 16 of the valve is in register with

‘the port1lsand the interior of the eylinderis

- open to exhaust.

40

I preferably connect the space which is in-

~closed between the end of the casing and the

45

50

.55
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end of the valve with exhaust, as through
port17,1n order to prevent water under pres-
sure from working into this space or cham-
ber and causing the valve to stick. The valve
1s kept up to its seat by a steel pin 18, which
may be adjusted against an antifriction-disk
19, with which the valve is provided. The

alve is also preferably provided with a taper
shoulder which acts to further prevent the
valve from becoming jammed in the casing.
T'o the opposite end of the valve is secmed
an operating-disk 21, upon which are mount-
ed operating-pins 22 and 23.

An actuating device, here shown as a piv-
oted weight 2., isrigidly secured toa stud 25,
journaled in a bracket 26. The axis of the
stud 25 is preferably in a line with the axis
of the valve, but is not connected with said
valve. IResetting-arms 27 and 28 are also se-
cuared to the stud 25, the function of which
will be explained more fully hereinafter.

The actuating device or pivoted weight 24
is maintained in position, as shown in Kigs.
1 and 2 of the drawings, by contact w1th a
trip. The trip compuses a pivoted plate 29,

677,762

Anextensionorfinger32, projecting upwardly

from the weighted lever 24, rests against one
of these trip-pawls when the apparatus is set
in operation. Stop-pins 60 and 61, projecting
from the plate 29, prevent the pawls 30 and

3l from yielding to the pressure of the arm
or lever 24 against one or the other of said

pawls. In I‘lﬂ' 1 this fi
against pa,wl 31
The trip is connected to a dmphlawm 33 by
means of a connecting-rod 34, and the dia-
phragm 33 is mounted inasuitable diaphragm-
chamber 35. The upper part of the dia-
phragm - chamber 35 is open to the atmos-
phere, while the lower part is arranged to be
connected with the combustion-chamber of
the furnace. The trip-plate 29, which is piv-
otedly mounted upon a stationary bracket 20,

nger is shown restmrr

| is provided upon that side of its pivotal sup-

port which 18 opposite to its connection with

the connecting-rod 34 with a threaded rod,

upon which is mounted a counterbalance-
welght 36. T'he counterbalance - weight 36
18 adapted to counterbalance the weight of
the diaphragm and the parts carried by it,
and also to partially counterbalance the suc-
tion upon the lower side of the diaphragm,
due to the connection of the lower part of the

| diaphragm - chamber with the combustion-

1

chamber of the furnace. When the suction
in the lower part of the diaphragm-echamber

35 pulls upon the diaphragm to such an ex-

tent as to overcome the momentof the weight
36 in the opposite direction, the actuating
device or pivoted lever 24 will be released
from its engagement with the tripping-pawl
31 and will be free to rotate upon.its support.
From the position shown in Iig. 1 the said
actuating device or pivoted weight will fall
to the left, and in falling the shauk thereof
will engage with the pin 22, and by such en-
gagement will carry the disk around with it.

- T'he disk, as before explained, carries the

valve, and hence the falling of the actuating
device or pivoted weight w111 cause the rota—
tion of the valve and *‘he reversal of its posi-
tion. The port 16 will be moved out of regis-
ter with the port 13, and the port 15 mll be
moved 1nto register with the port 12.

The 1110¥*ement of the &Ctlldtlﬂﬂ‘ device or

pivoted weight is limited in one dueetmn by a
stop 57, whleh stop may be a spring-buffer or
may be a rabber or wooden pluag. In the
present machine 1 have obtained good results
by constructing the stop 37 of wood. I also
provide a stop 33- upon the opposite side of
the center of rotation of the actuating de-
vice, which may also be of wood.

A stop i1s provided to limit the movement
of the disk 21 1n either direction, and hence
of the valve 14, and to prevent the overthrow
of the same due to inertia. Such stop, as here
shown, comprises a stationary pin 39, against
which shouldeled portionsof the disk engage
abt opposite limits of its movement.

Adjustable stops 40 and 41 limit the move-

carrying two trip-pawls or catches 30 and 31 i ment of the trip, and through the connecting-
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rod 34 also limit the movement in either di-

rection of the diaphragm. |

When the valve has been moved into such
position as to bring the port 15 into register
with the port 12, water under pressure wili be

admitted to the lower end of the cylinder 6.

The piston or plunger 7 will be forced up-
wardly and the damper or other device con-
nected to the motor will be operated.

A resetting-rod 42 is secured to the table or
platform 9 and is carried upwardly upon the

upward movement of the plunger. The lower.

end of the resetting-rod 42 is provided with a
head 43.. (Shown mnore clearly in Fig. 3.)

The resetting-rod 42 telescopes info a re-
setting-sleeve 44, the said rod passing through
an adjustable bushing 45, with which the up-
per end of the resetting-sleeve is provided.
A suitable lock-nut 46 locks the adjustable
sleeve into such position as it may have been
adjusted. The lower end of the resetting-
sleeve 44 is mounted and adapted to slide
upon a stationary upright pin 47.

At apoint intermediate of itslength the re-
setting-sleeve 44 passes through a split bush-
ing 48, which is mounted in a casing 49, in
which certain parts of the mechanism are in-
closed. The bushing 48 has a tapered por-
tion which engages with a corresponding taper
in the said casing. Suitable adjusting-nuts

are provided, by the manipulation of which |
When |

the split bushing may be adjusted.
moved in one direction by the manipulation

- of these adjusting-nuts, such movement in

35

40

45
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thiscase being upwardly, the said split bush-
ing will be contracted or drawn together and
will thereby more closely embrace and press
with frictional contact the resetting-sleeve 44.
A key secured to the casing and projecting
into the open or split portion of the bushing
prevents the rotation of the bushing within
the casing, and a spline or feather 50, with

which the resetting-sleeve 44 is provided, en-

gages with a suitable groove in the split bush-

ing 48 and prevents the rotation of the reset-

ting-sleeve 44 therein. This construction will

“be more readily understood by reference to

Fies. 3 and 4. Near its lower end the reset-
ting-sleeve 44 is provided with two resetting-
cams 51 and 52. In its upward movement,
caused by the rise of the plunger 7, the reset-
ting-rod 42 will travel until its head 43 comes
in contact with the lower face of the bushing
451in the upper end of the resetting-sleeve 44.
Further upward movement of the resetting-

rod 42 will carry theresetting-sleeve 44 with it.

Thecam 51 will at such time engage and carry
along with it the resetting-lever 27, (see Fig. 3,)
which will cause the rotation of the actuating
device or pivoted weight 24 to a sufficient ex-
tent to bring the center of gravity of the said
pivoted weight upon the opposite side of its
pivot-pin 25. In so doing the finger 32 of the
actuating device will first of all pass the pawl
31, which will swing aside for such purpose,
and the said actuating device will be held
from fuarther movement by the engagement

>

| of the upper end of its finger 32 with the trip-

ping-pawl 80. Therange of movement of the

plunger or piston is correctly timed and lim-
ited, so that it shall in the latter part of its
upward movement lift the resetting-sleeve 44
to an extent sufficient to thus reset the actu-
ating device and nomore. During this move-
ment of the actuating device or pivoted weight
24 the operating-disk 21 will remain station-
ary, owing to the fact that the shank of the

weight will pass freely between the two op-

erating-pins 22 and 23, and the operating-disk
is hence clear of the moving parts. 'T'he ma-
chine will now remain stationary in the posi-
tion to which the parts have moved—namely,
with the planger at its uppermost position—

the actuating device resting against the trip-

ping-pawl 30 and the valve with its port 15
in a line with the inlet-port 12.
will remain in such position until the down-
ward moment, exerted by the counterbalance-
weight 36, overcomes the suction or pull be-
neath the diaphragm 33, as will be the case
when such pull is decreased by the opening
of the furnace-door.

rotate upon its support and the trip-pawl 50
will be removed from in front of the finger
32 of the pivoted weight or actuating device.
The pivoted weight or actuating device will
then fall toward the right, (as viewed from
the front of the machine orlooking at the ma-
chine in the direction of Kig. 1.of the draw-
ings,) and in its movement the actuating de-
vice will by its engagement with the operat-
ing-pin 23 upon the operating-disk 21 reverse
the position of the valve 14, closing the inlet-
port 12 and opening the exhaust-port 15 to

the interior of the cylinder through the port

16 in the valve. The water beneath the pis-
ton or plunger 7 will be discharged from the
cylinder 6 through the said ports 16 and 18,
and the plunger or piston and the resetting-
rod will be moved downwardly until a pro-
jection or boss 53, with which the platform

or table 9 is provided, comes in contact with
the top face of the bushing 45 of the reset-

ting-sleeve 44. The resetting-sleeve 41 will
then be carried downwardly for the rest of

the stroke of the plunger or piston, and in
its movement the cam 52 carried thereby

will engage with the resetting-lever 28 and
through the said resetting-lever will rotate

the actuating device or pivoted weight npon.

its pivotal support until thesame is once more
in engagement with the tripping-pawl 31.

It will be noticed that the resetting-levers
are arranged upon opposite sides of the re-

setting-sleeve 44, and their resetting-cams 51
and 52 also project on opposite sides thereof.-

By such arrangement the cam 52 will not in-
terfere with the resetting-lever 27 nor will the
cam 51 interfere with the resetting-lever 23.

The split bushing 48 is arranged in this
particular application of the device to exert

The parts

When such suction or
pull is so overcome, the tripping-plate 29 will
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sleeve that the actuating device is not reset
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until the motor has substantially emnpleted I pivoted weight to fall and in so falling to ro-

its stroke in either direction regardless of
the position of the trip during such stroke of
the motor. If it were desirable that the de-

viee should quickly recover itself npon a sud-
den lowering and raising of the pull upon the

diaphragm and that the motor should not
under such conditions make a full stroke in
either direction, a stop, such as the screw-
pin 62 in Fig., 7, may be employed to limit
the npward motion of the resetting-sleeve 44,
and the split bushing 48 may be relaxed un-

til it offers less frictional resistance to the

motion of the resetting-sieeve 44 than do the
head 43 of the rod 42 and bushing 45, or either
of them. TUnder these conditions the sleeve
44 is lifted the instant the piston 8 begins to
rise, and when its collar 57 engages pin 56 of
the weight-arm 55 and lifts the same said
arm 95 eneounters the stop-pin 62. The up-
ward movement of the resetting-sleeve 44 is
thereby limited, and during the remainder

of the movement of tne .piston the resetfing-

rod slips with respect to the resetting-sleeve.
In the particular use to which 1 have so
far applied my invention and for which use
it is particularly adapted, as shown in the
drawings herewith, the lower end of the dia-
phra.ﬂ'm _chamber 35 is arranged to be con-
nected with the combustion-chamber of &
furnace, and the piston or plunger through
its rod 10 is connected with a damper-chain.
Under normal conditions—that is to say,
when the fire in the furnace is drawing prop-
erly and the furnace-doors are closed and the

“damper is open—a considerable pull will be

exerted upon the lower side of the diaphragm

33 owing to a tendency to vacuum in the
combustion-chamber.

- The amount of this
pull will vary largely under different condi-
tions due to differences in the height of the
smoke-stack, &c.; but for purposes of this
deseription it will be assumed that the pull
on the diaphragm at such times is such as to
cause a pull of twenty ounces upon the rod
34. 'The counterbalance-weight 36 will be
adjusted along its supporting-rod to such a
point that the lessening of the pull upon the
connecting-rod 34, Lhmucrh the diaphragm
33, of, say, two ounces will eause the weight
36 to overbalance such pull and to rock the
tripping device upon its support.

Under the normal or running conditions,
in which, as beforestated, the damper would
be wide open, the piston or plunger would be
at the uppermost end of its stroke and the
actuating device or pivoied weight resting
against the pawl 30. If now the furnace-
door be opened and cold air be admitted to
the interior of the furnace, the inrushing air
will decrease the partial vacuum which has
existed in the combustion-chamber, and the
pull upon the diaphragm and its connecting-
rod will be decreased. The counterbalance-
weight 36 in overbalancing such pull will so
rotate the tripping-plate device as to lower
the pawl 30 to permit the actuating device or

!

ﬁ

}

| and readily aceomphshed

| been at present described would not be suffi-
| cient to overbalance the counterbalance-
weight 56 and to operate the tripping device

to the weight 36.

| counterbalance the weight 30.

‘tate the valve toclose the inlet-portand open

the exhaust-port, whereby the water in the

cylinder may be discharged. The piunger
will move downwardly and in so moving will
close the damper.

device and the parts will be in such position
as they are shown in ¥ig. 1 of the drawings.
The result of the above will be that further
cold air will be prevented from entering the
furnace due to the draft having been shut
off in the offtake, and ecmlomy to a ﬂ‘le&t eXx-
tent will result.

‘With the furnace-door open the suction
upon the diaphragm 33, and consequently the
pull nupon its connecting-rod 34, will be re-
duced to almost nothing, at the most to, say,
about one ounce. Thereason thatthere may
beeventhisslight vacunumisthateven though
the damper be closed there will be some slight
escapeof furnace-gasestotheofitake through
orifices in the damper or the like, which ori-
fices or their eguivalent are always provided
to prevent the forcing of the furnace-gases
out into the boller-room when the furnace-
da,mpér is closed. Now when the furnace-
door is closed the tendency to vacuum in the

' combustion-chamber i3 slightly increased, so

that there is a slight increase of pull upon
the lower side of the diaphragm 383. The to-
tal amount of pull at such times upon the
rod 34 may not amount to more than, say,
two ounces. This insofar as the devme nas

in such a way as to release the actuating de-
vice to operate the valve for the purpose of
admitting water to the eylinder, and thereby
open the damper. Ior the purpose of tak-
ing care of such condition of things, how-
ever, I have provided a compensating device,
which comprises a compensating weight 54,
adjnstably supported upon a beam 55. The
beam 55 is pivotally supported upon the

During its final down-'
ward movement it will reset the actuating
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bracket 20, which supports the tripping-

plates. As here shown, the same pivot-pin
which supports the fripping-plate has been
employved for this purpose in order that the
axis of rotation of the tripping-plate and that
of the beam 55 may be thesame. This isbut
a matter of convenience. The said beam 55
is moved, however, entirely independently of
the movement of the tripping-plate. The
beam 55 is provided with & pin or projection
56, and at certain fimes this pin or projection
rests upon the tripping-plate 29 upon that
side of its pivotal support which is opposite
When so resting upon the
tripping-plate, the weight 34 acts to partially
Provision is

made in the screw-threaded portion of the
beam for the correct adjustment of the weight
54 along the same, so that the amount of sueh
| counter b&lancmﬂ* shall be easily determined
When the parts
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S

are in position as shown in Fig. 1, which is | theincrease in pull on thedlaphlawm from the

the position Just described, and the furnace-
door is opened and the damper 1s closed, the
compensating weight 54 is adjusted to so
counteract the effect of the counter balanecing-
weight 36 that the tripping-plate will be ro-
tated upon its axis to remove the pawl 31

from the actuating device when the pull upon

the lower side of Lhe diaphragm, and conse-
quently upon its connecting-rod 34,shall have
reached a strength of, say, two ounces.
has just been stated that the closing of the
furnace-door will raise the pull upon the dia-
phragm to an equivalent of two ounces, and
hence the action of closing the furnace-door
will cause the tripping device to operate and
to release the actuating-weight, which will
then fall to the position shown in Fig. 3 of
the drawings. This will rotate the valve,
closing the exhaust and opening the inlet.
The piston or plunger will be raised and the
damper opened. During the latter portion
of the stroke, in the manner before explained,
the actuating device will be reset, and the
finger 32 thereof will again rest against the
pawl 30. The resetting-sleeve 34 is further
provided with a projection 57, which projec-
tion upon the last of the upward movement
of the said resetting-sleeve will engage with
the end of the pin or projection 56 upon the
compensating beam 55. Upon the comple-
tion of the upward movement the said pro-
jection 57 will lift the pin 56 from engage-
nent with the tripping-plate and will con-
sequently lift the compensating beam and
weight entirely clear of the tripping device.
The counterbalance-weight -36 will then be
free to exert its entire force to operate the
tripping-plate; but the damper having been
opened the partial vacuum in the combustion-
chamber of the furnace has been reéstab-
lished and will have been raised from, say,
two ounces to, say, twenty ounces, and the
weight 36 will not so operate, therefore, un-
til the said pull upon the diaphragm shall
have lowered to, say, eighteen ounces. By
the use of this compensating device it will be
seen that by the lowering of the pull or pres-
sure upon the connecting-rod 34 from above,
say, eighteen ounces to below such amount
is sufficient to operate the device in one di-

rection, while the raising of the pull or pres-

sav, two ounces to above
such amount is sufficient to operate the de-
vice in the other direction. It will also be
seen that the counterbalance and compen-
sating weights are independently adjustable,
and the machine may therefore be readily ad-
justed to meet any and all conditions. |

In the drawings the weight 56 is shown as
beingmuch larger than the weight 5+. Weight

sure from below,

3G counterbalances the weight of the dia-

phragm 33 and the rod 34, and therefore mus{
be much heavier than the weight 54. The ad-

“dition of the moment of weight 54 to that of the

diaphragm and rod 34 suffices to so nearly
counterbalance the moment of weight 36 that

It

assumed pull of one ounce to the assumed pull

of two ounces overbalances the weight 36.
The faces of the tripping-pawls 30 and 31,

which engage the finger 32 of the aetuatmﬂ'

device 24 when holding said actuating device.

in an upright position, are beveled slightly,
as are the corresponding faces of the contact-
finger 32. Thisisdonetoneutralizetheslight
friction between the finger 32.and the trip-
ping-pawl with which it is in engagement
when the plate 29 moves to release weight 24
and also the friction between plate 29 and 1ts
support. The weight of the arm 24 acting
through the beveled contact-surfaces upon
the tripping-pawl which is holding 1t suf-
fices to balance this friction, and thereby to
increase greatly the senswweness of the ap-

paratus.

In Fig. 8 I have shown the regulator ap-
plied to a furnace for operating a dam_per in
the furnace -offtake. 064 designates a pipe
which connects the portion of the diaphragm-
chamber 35 below the diaphragm 33 with the
combustion-chamber of the furnace, and 65
designates a cord or chain connecting the pis-
ton-rod 10 with the lever 66, which operates
the damper. A weight 67 keeps said cord
taut as the piston 8 rises. -

It is obvious that my invention is e&pable
of modification within widelimits without de-
parting from the spirit and scope thereof, and
hence I do not desire to be limited to the pre-
cise form orconstructionshownand described.

What I do claim, and desire to secure by
Umted States Letters Patent, is—

1. In a regulator, the combmamon with a
motor, of a motor-controller, & falhncr weight
&da,pted in 1ts movement to operate “the mo-
tor-controller, a tripping device for releasing

the weight, and weight-restoring means which

restores the weight during each operation

of the motor and prior to the next succeed-

ing operation thereof, and 1s opelated by the
motor
2. In a regulator, the combmatmn W1th a,
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motor, of a motor- controller, a fa,lhnﬂ' weight

ad;apted in its movement to engage and oper-
ate the motor-controller, but norm&lly out of
engagement therewith, a tripping device for
releaSing the weight, and means for restor-
ing the weight after each fall thereof and
prior to the next succeeding operation of the
motor,

3. In a regulator,
motor, of a motor-controller, a pivoted actu-
ating device whose pivotal point is normally
below its center of
for releasing the actuating device, and re-
storing means which restores the actuating
device during each operation of the motor and
prior to the next succeeding operation there-
of, and is operated by the motor.

4. In a regulator, the combination, with &
motor, of a motor-controller, a pivoted actu-

ating device whose pivotal pomt is normally
| below lts conter of gravity, a tripping devme

the eombination with a

oravity, a tripping device
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for releasing the actuating device, and means |

for restoring the actuating device to 1ts nor-
mal position after each fall thereof and prior
to the next succeeding operation of the mo-
tor; said actuating device being adapted in
its fallmrr to engage and actuate the motor-

controller but being normally out of engage-

ment thererth |

5. In a regulator, the combination, *mth a
motor, of a rnotor; controller, apivoted w_olﬂ'ht
a tripping device which normally holds the
weight with its center of gravity above and

‘nearlyin a vertical line with its pivotal point,
but justout of such verticalline, and isadaptv-
| terbalance tondmg to move the automatic
| controlling device in one direction, a compen-

ed to release the weight and permit it to fall,
and means operated by the motor for restor-

ing the weight to such upright position after
| izetheeffectof the counterbalance, and means

eaoh fall thereof
6. In a

out of normal engagement with the motor-
controller, a tripping device for releasing the

pivoted weight, and means intermediate of
the motor- oontrollor and the pivoted weight
whereby the motor-controller may be enﬂ'awed
with, and operated by, the pivoted womht'
after 1t has been released by the tripping de- -
vice and has passed through a portion of its

movement. | |
7. In a regulator, the combination, with a

motor, of a motor-controller, a pivoted weight
whose pivotal pointis normally below its cen-

- ter of gravity and nearly, but just out of, a
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vertical line therewith, means for restoring

the weight after each fall thereof, and a yield-

ing catch and tripping device, which receives

and holds the weight when so restored, until
.operated to release the weight. |

8. In a regulator, the combination, with a
motor, of a motor-controller, a pivoted weight,

a ylelding catch and tripping device which

receives the weight when raised and holds

‘the same in a nearly, but not quite, vertical

position, until operated to release the weight,
and means for raising the weight.
9. In a regulator, the oombmatmn, with a

-motor, of amotor-controller, a pivoted weight,
“a'yielding cateh and tripping device which

receives the weight when raised and holds
the same 1n a nearly, but not quite, vertical
position, until operated to release the weight,
and means operated by the motor for raising
the weight.

10. In a regulator, the oombma,tlon with a

motor, of a motor- oonlrollor, a pivoted weight
adapted to fall on either side of its support,
means actuated by the motorin its operation
for returning the pivoted weight to a position
at which its center of gravity is above its
point of support and slightly to one gside of a
vertical line passing through the said point
of support, and upon that side of such line
which 1s opposite to the side upon which the
weight last fell, and a tripping device for re-
leasing the weight to permit the same to fall

upon that sideofitscenterofsupportat which -

it has been set.

regulator, Lhe combination with a
motor, of a motm controllor, a pivoted weight

11. In aregulator, the combination, with a

motor, of a motor _contr oller, a pwoted actu-
ating clov1ce adapted in its movement to op-
erate the motor-controller, a pivoted tripping
device for releasing the actunating device, an
antomatic controlling device connected to the

tripping device upon one side of its pivotal
| support, and a counterbalance for the con-

trolling device.

12. In a regulator, the combmatlon with a
motor, of a motor contr oller, an actuating de-
vice, a tripping device for '1‘olea,simr the ac-
t,ua,tmcr device, an automatie oontrollmﬁ' de-
vice for actuating the tripping device, a coun-

sating device operating to partially neutral-

operated by the motorin its movement in one
direction for placing the compensating de-

{ vice out of such operative engagement.

13. In a regulator, the oomblnatlon with a
lnotor of a motor oontrollel an actu
vice, a tripping device for 1"eledsiﬂw the ac-
tu%tmn‘dowoo, acounterbalance-we 1n‘httond
ing to move the automatice (301’11310111[10' device

ating de-
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in one direction, & compensating w whb op-

erating to partially neuntralize the effect of
the counterbalance- weight, and means op-
erated by the motor in 1ts movoment in one

direction for plaomw the com pousatm owelght

out of such operative engagement.

14. In a regulator, the combination with a
motor, of a motor-controller, an actuating de-
vice adapted 1n its movement to operate Lhe
motor-controller, a pivoted tripping device,
a diaphragm attached to the tripping device
upon one side of its pivotal support, a coun-
terbalance secured to the tripping device at
the other side of its pivotal support, a com-
pensating device pivotally mouanted in axial
line with the axis of movement of the trip-
ping device, means whereby the compensat-

ing device is inengagement with the tripping
demoe during one poxtlon of the movement
of the m_otor, and means whereby the com-
pensating device is moved out of engagement
with the tripping device during another por-
tion of the movement of the motor.

- 15. In a regulator, the combination with a
motor, of a motor-controller, a pivoted weight
adapted in its movement to operate the mo-
tor-controller, a tripping device for releasing
the weight, and a resetting device for restor
ing the wewht operated by the motor, and

engaging the weight near the oomplehon of a

sbroko of a mofor.

16. In a regulator, the eombmatlon with a
motor,of a motor- oorm oller, a pivoted weight
adapted in its movement to operate the mo-
tor-controller, a tripping device for releasing
the weight, and a resetting device for restor-
ing the weicht operated by the motor, and
engaging the weight near the completion of a
stroke of the motor in either direction.

17. In a regulator, the combination with a

motor, of a motor-controller, a pivoted weight
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adapted in its movement to operate the mo-
tor-controller, a tripping device for releasing

the weight, a resetting-rod carried by the mo-
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tor ancl means opervated by the resetting-rod |

in its movement to restore the weight.

18. In a regulator, the eombm‘atmn with a
motor, of a motor controller an actuating de-
vice adapted in 1ts movement to operate the
motor-controller, a tripping device for releas-
ing the aetnetme‘ device, a resetting-rod car-
ried by the motor, a resettmn' sleeve engaging
with the resetting-rod, and a cam carried by
the re%ettmn'-sleex e .,;md adapted in its move-
ment to engage with and restore theactuating

device.

19. In a ren'ulator the combination w1th Q .
motor, of a motor controller an actuating de-

vice edepfed In its movement to operate the
motor-controller, a tripping device for releas-
ing the aotuatmw device, a resetting-rod car-
ried by the motor, a resettmtr-sleeve having
a limited movement and in ifs movement
adapted to restore the actuating device, and
a friction device for preventing theaccidental
movement of the resetting-sleeve.

20. In a regulator, the combination with a

motor, of a motor-controller, an actuating de-
vice for operating the controller, a trlppmrr—
plate, and a catch upon said pla,te the said

catch being rigid in one dlreetlon but yield-.

ing in the othor

21. In a regulator, the combination with a
motor, of a motor controller an actuating de-
vice for operating the motor-controller, a trip-

ping-plate, and two catches mounted upon:

the said plate, the said catches adapted to co-
act with the actuating device and to release

the same in upposite directions, and each of
the said catches being rigid in one direction

and yleldlnn' in the other

. In a regulator, the combination Wlth a
motor of & motor-controller an actuating de-
vice edapterl to operate the motor- oontroller

a tripping device for releasing the aetuatmn"

device, a resetting-rod oarried'by the motor,

a resetting-sleeve having a limited movement

with respect to a stationary support, a com-
pensating device adapted at certain times to

coact with the ftripping device, and means.

carried by the resetting-sleeve for restoring
the actuating device and for placing the com-
pensating device in or outof engagement with
the trlppmo' device. |

23. In a regulator, the combination with an

actuating device, movable alternately in op-

posite d1reetlons from a position in which it is
set for operation, of a pivoted tripping-plate,

~and catehes carried thereby and adapted each

6o

to permit the actuating device to pass when
the same is moving in one direction and to
hold said 'tetua,tlnfr device from moving in
the opposite direction until the tri pplnfr-plate
is operated so as to release the actuating de-
vice.

24, Inaregulator, the combination w ith an

actuating dewoe, moveble alternately 1n op- i the compensating device from said tr]ppmﬂ* |

p081te directions from & p051t1011 in whlch 1t
is sot for operation, of a pivoted tripping-
plate, and catches carried thereby and adapt-
ed each to-permit the actu ating device to pass
when the same is movingin one direction and

to hold said actuating deVICG from moving in

the opposite direction until the tripping-plate
is operated so as to release the actuating de-
vice, said catches and the portion of the ac-

tuatmn' device with which they engage being

constructed and. arranged to cause the pres-

sure of the actuating device on either side of
| said catches, when said actuating device is

in position for operation, to compensate for
friction in the operatlon of the t11ppmﬂ' mech-
anism.

25, Ina I‘Q”‘llldt()l‘ the oombmdtlon W1th a
_pwoted ectu:;ttmo (levl(,e movable alternately |

in opposite dlI‘eCLIOIlS from a positionin which

it is set for operation, of a pivoted tripping- .
plate, and tripping- pawls carried thereby
and adapted each to permit the actuating
device to pass when the same is moving 11:1L

one direction and to hold said actuating _de-

vice from moving in the opposite direetion :

until the tripping-plate is operated so as to

release the actuating device, said pawls be-

ing pivoted Lo the tr1ppmn'-—plate at points
within the arc of travel of the portion of the
actuating device with which they engage,
and the ooactmw surfaces of the pawls and
actunating device bemﬂ' beveled, so as to cause
the pressure of said eotufttmn'demce on either
side of sald pawls, when the actuating de-
vice is in position for operation, to compen-

sate for friction in the operation of the mech--

amsm |

In aregulator, the combination, with an
aotuatmw dewee adepted to control smtable
meohamsm of a tripping device for releasing

the aetuatme‘ deviece, a counterbalance con-
nected to the tripping device, a compensat--

ing device adapted.-to bein operatwe connec-
tlon with the tripping device, and means for

placing the compensating-device out of such-

operative connection at intervals.
27. In a regulator, the combination, with a
motor,a motor-controller,and an actuating de-

vice adepted to move alternately in opp051te |

directions from a position in which it is set for
Operatmn when released by a tripping de-
vice, and in such movement to operate the
motor controller, of a pivoted tripping device
adapted to so release the actuating device
when operated, a diaphragm ettaohed to the
tripping device upon one side of its pivotal

| support, a counterbalance connected to the
tripping device and tending to operate the

same in opposition to the dmphra,ﬂ'm a com-
pensating device adapted to be placed in op-
erative connection with the tripping device,
and when so connected to oppose the coun-
terbalance, and means for restoring the actu-
ating device to position for operatlon after

.eaeh operation thereof, and for disengaging

l? .
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- pingdevice, and in such movement tooperate
‘the motor- oontrollor of a pivoted tripping de-
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‘device and counterbalance after the operat-
1ng device has operated in one direction and

until it operates-in the other direction.

28. In a regulator, the combination, with 2
motor, amotor-controller, and a pivoted actu-
ating device adapted to move alternately in

opposite-directions from engagement with a

tripping device, when released by such trip-

vice adapted to release said actuating device

‘when operated, a diaphragm attached to the

tripping device upon one side of its pivotal
support, a counterbalance connected to the
tripping device and tending to operate the
same in opposition to the diaphragm, a com-

pensating device adapted to be placed in op-
erative connection with the tripping device,

and when so connected to oppose the coun-
terbalance, and a reseftting device arranged
to be moved alternately in opposite direc-
tions as the motor operates, and when so

- moved to reset the actuating device, said re-

30
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setting device being arranged likewise to dis-
engage the componsatmn‘ device from said
tmppmﬂ* device and counterbalance during

motion of the resetting device in one d1reo- !

tion.

29. In a regulator, the combination, with a |

motor, & motor-controller, a power-storing
actnating device for operating the motor-con-
troller, and means for restoring the actuating
device to condition for operation after each
operation thereof, of a tripping device,which
engages the actuating device only when the
Same has been pl&oed in oondmon for oper-
ation.

- 30. In a regulator, the combination, Wlth a

- motor, of a motor oontroller, a power-stormg

4o
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a’otnating device foroperating the motor-con-
troller, and means operated by the motor for
restoring the actuating device to condition
for operation after each operation thereof, of
a tripping device, adapted to be automatic-
ally controlled, which engages the actuating
device only Whon the same has been pla,oed
in condition for operation.

31. In a regulator, the combination, Wlthd
motor, a motor controller a power- storm{r
actuating device for operating the mobor-con-
troller, and means operated by the motor for
restoring the actuating device to condition
for operation after each operation thereof, of

a tripping device which engages the actuating”

device only when the same has been placed
1n condition for operation, and a pressure-op-
erated controlling device connected to said
tripping device, and adapted to operate the
same.

32. In a ren*ula,tor the combination, mth 2

motor, a motor- oonLroller a power- stormfr'

aotuatmﬂ* device adapted t0 Inove alternatelv
in opposﬂ:o directions{rom a positionin which
1t 1s set for operation, and in such movement

to operate, and reverse, the motor-controller,
and- means operated by the motor for restor-

ing the actuating device to condition for op-

677,762

| eratlon after each operation thereof, of a trip-

ping device which engages the aotua,tmu* de-

vice only when the same has been plaeed in

condition for operation.

33. In a regulator, the oombm&tlon with a
motor, a motor- controller, a pivoted aotua,tmfr
device, whose pivotal pointis normally bolow
its center of gravity, a tripping device for re-
leasing the actnating device, and means op-
erated by the motor for' restornw the actuatb-

ing device to its normal position, of a pres-

sure-operated controlling device, adapted to
be operated by the changes of pressure with-
in the combustion-chamber, and arranged

when s0 Opomted to oporato Dho t1*1pp1nn' de-
| vice.

34. In a reﬂ'ulator ‘the oombmauon with a
motor, & motor- oontroller a plvoted wowht
aclapted in falling to operato the motor-con-
troller, and means operated by the motor for
raising the sald weight into engagement with

the said tri pping device after each fall of the
weight, of a pressure-operated controlling de-_

vice, arranged to be operated by variations
in pressure in a combustion-chamber, con-

nected with saild tripping device, and ar-

ranged to operate said tripping device in ac-
cordance with changes of pressure in SllCh
combustion- ohambor

35. In a regulator, the combination, Wlth a
motor, a motor—oontmllor a falling weight
adapted in its movement to opomto the mo-
tor-controller, a tripping device for releasing
the weight, and weight-restoring means which
restores the weight during each operation of
the motor prior to the next succeeding oper-
ation thereof, of a pressure-operated control-
ling device, adapted tobe operated by changes
of pressure 'within a comb ustlon-chamber, and
adapted when so operaled to operate said
tripping device. | |

- 36. In aregulator, the combination, 'mth a
motor, a motor- ooutrollor a pivoted weight

. whose pivotal pointis normally below its cen-

ter of gravity, and nearly but just out of, a

| vertical line therewith, means for restoring

the weight after oaoh fall thereof, and a
Vleldmn' catch and tripping device, Whloh re-
celves &nd holds the weight when so restored,
until operated to release tho weight, of a pres-
sure-operated controlling device, oontrollmﬂ‘
the operation of such trlppmﬂ' device.

387. In a regulator, the combination, with a
motor, a motor-oontroller a pivoted weight
adapted to fall on either side of 1ts support,
means for returning the pivoted weight to a
position at which its center of gravityis above
its point of support and slightly to one side
of a vertical line passing through the said
point of support, and upon that side of such
line which is opposite to the side upon which
the weight last fell, and a tripping device for
releasing the weight to permit the same to
fall upon that sufio of its center of support at
which it has been set, of a pressure-operated
controlling device, a,da,pted to be operated by

| changes of pressure within a combustion-
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chamber, and controlling the operations of | thereon, each adapted to permit free passage
said tripping device. | | of the weight in one direction, and to hold it,
38, Inaregulator, the combination,; with a | until said tripping-plate be operated, against 15

motor, a motor-controller, a pivoted weight, | movement in the other direction, and a pres-

¢ adapted to fall on either side of its support, | sure-operated controlling device, adapted to
means for returning the pivoted weight to a | operate said tripping-plate. |
position at which its center of gravity is above In testimony whereof I affix' my signature
its point of support and slightly to one side | in the presence of two witnesses. |

of a vertical line passing through the said DANIEL HOWARD HAYWOOD.
10 point of support, and upon that side of sald Witnesses: |
line which is opposite to the side upon which "H. B. P. WRENN,

the weight last fell; a tripping-plate, catches ~ HARRY M. MARBLE.
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