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To all whom it may concerw:
Be it known that I, ALBERT P. BROOMDLL

of York, in the State of Pennsylvania, have
invented certain new and useful Improve-

‘mentsin Automatic Governors and Reversing-

Gear for Steam-Engines, of which the {ollow-
1Ing 18 a speciiication.

- My inventionrelates toautomatic governors
for steam-engines, its object being to furnish
a, governor simple in construction and reliable
in action, controlling antomatically the speed
of the engine by altering the throw of the
valve,while its lead is always kept the same

and ‘‘racing’’ or ‘plunging’’ avoided, and

which is adapted for use as a reverser, when
desired, by the addition thereto of devices
permifting 1t to be mannally operated.
accomplish these ends the eccentric operating
the valve-slide is not attached to the shaft,
but is attached to a base-plate arranged to
slide endwise 1n a disk attached to and rotat-
ing with the shaft, so that the eccentric may
be moved in a straightline at a right angleto
Upon the disk are piv-
oted two weights—one on either side of the
shaft—the pivotal points of both, however,
being near the edge of the disk on the same
side of the shaft, a spring connecting the two
weights, so as to normally draw them inward
foward each other. From the pivotal points

of these weights short arms connected to

them take by slotted ends on pins secured in

the sliding eccentric base-plate, so that as

"~ these weights are thrown outward by centrif-

)
LI

ugal force or brought inward by the resist-
ance of the spring they will cause the base-
plate to slide in its ways in the disk and
change the relation of the center of the ec-

| '-centrlc to the center of the shaft, and so vary
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or control the amount of movement of the
slide-valve, and consequently the admission of
steam to the cylinder or cylinders. If the
weights be disconuected from the sliding ec-

-centric base-plate, and such base-plate be con-

nected to mechanism by which it may be man-
ually moved when desired, it forms a simple
and reliable reversing-gear.

The invention thus generally set forth may

~be better understood by referenceto the draw-

mgs wherein—

To

Fig. 2 a plan view of the front, of a governor
embodying the 1invention. PIG 3 18 a section
thereof on the line ¢ a, Fig. 2 while TFig. 4
is an elevation of a detail of constmc*tlon

In these figures, the reference-numeral 1 in-
dicates a shaft of the engine, from which, by

given to the valve mechanism of theengine.
2 1s a disk having a flange, 4, so as to form
a receptacle for certain of the parts, and a

. hub, 3, by which 1t is keyed or otherwise se-

cured to the shaft, so as to rotate therewith.

of this disk 1s a sliding plate, 5, the grooved

to the plate. Any other form of attachment
permitting such movement may be
The eccentriec 6 1s cast with or otherwise at-

and consequently the disk 2, plate 5, and ec-
centric 6 rotate with theshaft 1.
Within the case or box formed by the flange

ab 8 8, one on either side of the shaft, the piv-
otal points 8 8, however, being near the edge
of the disk and upon the same side of the
shaft, permitting a spring,

other and the shaft while its force is expend-
ed equally on each and unequal tension or

with or attached to the welghts extend in-

plate.
their free ends, pins 10, seated in the sliding
plate, passing throagh slots in the disk, tak-
ing therein, so that as the weights are moved
motion is communicated therefrom through
the medium ofthe arms and pins to the plate D.
Adjusting-screws 26 may be seated in the
outer edge of the weights, so that the amount
of outward throw to be permitted the weights
may be adjustably regulated, the impinge-

i movement

Figure 1 is a plan view of the back, and.

means of an eccentrie, 6, the proper motionis

In a grooved way upon the back or exterior

way serving to attach it to the disk 2, and yet
permit a reciprocating or sliding movement

used.

tached to this sliding plate, which may be
termed the ‘‘sliding eccentric base-plate,’”

4 are the weights 7 7, pivoted to the disk 2

9, to be attached
ab its ends to both these weights, the spring.
tending to normally draw them In t(m ard each

strain on the weights and their pivots avoided.
From the pivotal points 8 8 arms formed

wardly and over the sliding eccentric base-
These arms are slotted or yoked at’

ment of 26 upon the ﬂange 4 limiting the
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~rotation is not exceeded.
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The devices thus far described form the au- | nections, when revblving at a high_ rate of

tomatic governor itself, operating as follows:
The tension of the spring 9 is so adjusted that
its force overcomes the cenfrifugal force im-
parted to the weights by rotation so long as
the predetermined extreme rate of speed of
When exceeded,
however, the centrifugal force acting upon 7
7 exceeds the forece of the spring, and the
weights fly outward to a greater or less ex-
In so flying outward they carry or
move the sliding eccentric base-plate 5 in its
guideways, causing a. change in the relation

-of the eccentric to the shaft, so that the throw

of the slide-valve is lessened, the area of
valve-opening diminished, and consequently
less steam admitted, a reduction of speed to
within the predetermined limit following.
‘When it is desired to use the eccentric and
the sliding eccentric base-plate and their con-
nections to the shatt as a manually-operated
reversing-gear, the following simple changes

~ permit this to be done: The pins 8 are re--
- moved from their seats in the sliding eccen-
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trie base-plate and placed in seats 11 11 in
disk 2, thereby locking and keeping out of
action the weights 77. TUpon the hub 3 of
disk 2 is placed a sleeve, 12, adapted to move
longitudinally thereon, to opposite sides of
which are pivoted arms 16 16, leading thence
and pivoted to a lug, 17, formed on or at-
tached to the sliding eccentric base-plate, and
passing inwardly through a slot in the disk 2
of sufficient size to permit quite a range of
movement to 17 and 5. The outer end of the
sleeve 12 18 formed with one or more plane
peripheral grooves or corrugations, 14, fit-
ting in similar grooves or corrugations in the
Interior of a cap, 13. This cap is formed in
two halves united by bolts or other fastening
devices, passing through lugs or ears 21,
formed on each half. Thesleeve 12 is caused
to rotate with the disk and eccentric by its
connections 16, the grooves 14 permitting its
rotation within the stationary cap 13, while
they compel it to partake of any sliding or
longitudinal movement given the cap.

In ears or other supports, 19, on the top of

" the capis pivoted a lever, 18, whose outer end ;

59

55

20, 1s to be pivoted in or to any suitable stand-

ard, (not shown,) so as to form a fulerum for
the lever. 'The parts being thus arranged and
in the relative position shown in Fig, 3, if it
be desired to reverse the engine, force is ap-
plied to the lever 18, causing the cap 13 and

“sleeve 12 to move from right to left in Fig. 3,

50

carrying the points of attachment.b of 16 16
to 12 from b to b'. This moves the sliding ec-
centricbase-plate 5, say pointetoe’. The plate
carrying the eccentric 6 with it changes its
center of the eccentric relatively to the axis

of the shaft from xto #'—thatis, from one side

to the other of the central line of the shaft—
thus reversing the engine. | |
It has been found that the centrifugal force

-to left in Fig. 1.
| 23 1s also to fly outward, giving its. racked or
geared hub 25 beyond the pivot 24 a tendency

speed, (especially if the eccentric be much out
of the center, either upon one side or the
other,) is such as to make it somewhat diffi-

cult to instantaneously and readily operate

the reverser to shift the center of the eccen-
trie. To obviate this arack, 22, is formed on

70

one edge of the sliding eccentric base-plate,

in which takes the cogged gearing 25, formed
on the hub of a weight, 23, which is pivoted

75

at 24 to the disk 2. * This weight 23 is of such
size that its centrifugal foree during rotation

of the disk shall approximate that of the ec-
centric and its connections. The tendenc

Y- 8¢ o

given the eccentric by centrifugal force is to
fly outward and carry the plate 5 from right

The tendency given weight

to move from left to right, the reverse of the.
tendency to move given 5 by the eccentric.

8s

The centrifugal forces acting on the eccentric

and weight thus balance each other, one-coun-

teracting the other, andleaving only the mere
welght of the metal and friction. to. be over-
come 1n operating the reverser. This aux-

iliary weight 23 is not necessary for the suc-

cessful operation of the device, which is com- =
95

plete without it. It is, however, an aid, and
of advantage in counteracting any effects. of

centrifugal force on the eccentric, and its use.

in no manner interferes with or lessens the

usefulness and effect of the weights when the =~
100 |

devices are used as an automatic governor.

This construction insures a reliable, simple,
and easily - operated automatic governor, a

leading feature of which—to wit, the: move-

ment of the eccentric in a straight line at

right angles to the axial line of the shaft—-
may be availed of to form a reversing - gear

for manual operation. - |

Having thus described my improvements,

105 -

what I claim tobe new and of my own inven-

tion IS— | | - |
1. The combination of a disk for attach-

ment to the shatt of an. enginle’_a,__ base-p]ate
carrying the eccentric and adapted to move:
longitudinally in or upon such disk, an eccen-

tric, weighted arms operating upon the slidin

110 |

base-plate, and a spring extending between.

and attached at opposite ends directly to said.

arms, substantially as described.
2. The combination of the disk 2, sliding
base-plate 5, and eccentric 6, carried thereby,

120+

and the weighted lever-arms 7, pivoted to the =~
disk 2, engaging with their shorter arms.the

sliding base- plate, and having their longer
arms connected by a spring, 9, extending be-

tween and attached at opposite ends directly
to sald arms, these parts being. constructed. .

and arranged for joint operation in the man-
ner hereinbefore set forth. '

I_2I5 |

3. A combined automatic governor and.re- -

| versing-gear for steam-engines, consisting of:

the disk 2, the sliding base-plate 5, and.eccen-

“due to the weight of the eccentric and its con- | tric 6, carried thereby, weighted arms 7, de
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tachably connected to said base-plate, means In testimony whereof 1 have hereunto set

for locking the said arms against movement, | my hand this 8th day of December, 1885.

the sliding reversing-sleeve 12, and the arms |

or links 16, whereby said sleeve may be de- ALBERT P. BROOMELL.
5 tachably connected with the base-plate 5,

these parts being arranged and adapted for Witnesses:

use substantially in the manner and for the B. H. I'ARQUHAR,
purposes hereinbefore set forth. | I, J. EvANs, Jr.




	Drawings
	Front Page
	Specification
	Claims

