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(No model.)

To all w?wm it My CONCert:

Be it known that we, WILLIAM H. GRAY and
- JAMES D. GRAY, citizens of the United States,
 residing at West Falls, in the county of Fred-

5 erick and State of Maryland, haveinvented cer-

tain new and useful Improvements in Hydrau-
- lie Governors for Engines; and we do declare
- the following to be a full, clear, and exact de-
~ scription of the mventwn eueh as will enable

: | io others skilled in the art to ‘which it appertains

to make and use the same, reference being

'hed to the accompanying drawing gs, and to |
- the letters and figures of reference marked. |
thereon which f01 m a part. of this c;pee1ﬁee- |

;1- ¢ tion.
“% This invention relates to hydraulic govern-
- ors for all classes of machinery, and has for
- its object to simplify such governors and ren-
- - der them more eertem, steedy, and reliable in
jgi'jzo action. |
. With these Ob;]eets in view the invention
‘consists in the improved construction, ar-
~rangement, and combination of parts herein-
Ce efter fully deeembed and afterward specific-
2 5 ally pointed out in the claims.
- In the accompanying drawings, Figure 1,
Sheet 1, is a longitudinal vertical seellonal
L view thwuo*h our improved governor, the
. steam-pipe zmd the means for reﬂ*uletiug 1t
*:-__'..if-3o being shown in elevation. Fig. 2 is a trans-
7 verse vertical sectional view taken on the

“central line of Tig. 1, the steam-pipe and
7 valve and valve-opel 11:1110‘ mechanism heing
© . omitted. Fig.3 1s a trensvelse vertical see-—

3 5 tional view taken on the line x o of Fig. 2
" looking in the direction of the arrow. Flcr 4
- Sheet 2 is a view showing in. 10110*11311(11113,1

o yertie al section the governor shown in Fig. 1
and in elevation another (and preferred) form.

-'_';i{";'-'-,"j4o of mechanism for operating the steam-pipe
- valve mechanism. Fig. 5 18 an inside view
1n elevation of one of- the- heads of the hori-
~ zontal cylinder. Fig. 6 is a view in elevation

" of the side of one of the piston-heads (or one

" 43 of the stationary diaphragms) in the horizon-
7 tal cylinder oppOblte to that on which the
-~ valves are attached. Fig. 7 is a side view of
- . a fragment of the upuo*ht shown at the left

~ of Fig. 4,showing the tooth for holding down
’550 the velve-lew er when desired. Fig. 8 Sheet

3 18 a tep plan view of the 11q111d box,

Wlth the top plate and the vertieal piston

and rod removed, the upright cylinder and

mechanism for 01_9e15-m:11:1~rT the valve between
it and the liquid-box being shown in section. 55
Fig. 9 is a transverse veltlea,l section taken

thron gh the liquid-box and vertical cylinder,

the horlzontal cylinder being shown in end
elevation; and Ifig. 10 is a view of the gradu-
ated secmle and indicator on the wheel for op- 6o
erating the Aush or plug valve. (Shown in
Figs. S and 9.)

Like numerals of reference mark the same
palts wherever they occur in the Vaneus fig-
ures of the drawings, | 65

Referring to thLe dr awings by m&ld numerals
of reference, 4 is a eylmder closed at each end.

10 is a liquid box or tank, the lower portion
of which is occupied by the cylinder 4, which
may be secured therein or cast 1ntegrally 70

therewith, as plainly shown in Kig. 2.

50 is an upmﬂht cylinder mounted centrally
upon the cylinder 4, its lower end opening

freely into the upper side of said eylinder 4

and its upper end, reaching not quite to the 75

top of the hquld-bex, bemn entirely open, as

at 53. The cylinder 4 eommumca’ree, near
each end, by openings 51 and 52, with the
llqmd—be*{ 10, which also has communication
with the eylmder 50 through the medium of 8o
an opening, 54, near 1ts lowel end.

The pleton-md 6 extends entirely through

the cylinder 4 and has mounted upon it two

piston-heads, 55 56, each of which is perfo-
rated, as shown at 57 58, and provided on the 35
face toward the center With mward-epenmn‘ |
valves 59 60. Thecylinder 4 is further pro-
vided near each end with a stationary head

1 or diaphragm, as at 61 62, perforated, as at
63 64, and having inward-opening valves,as 65 go

66. These dmphraﬂms may be screwed into

or otherwise secured in the cylinder. Cylin-
der-heads 7 8, properly bored to permit the
reciprocation 'of the piston-rod 6, are Ppro-
vided to close the ends of the eylmder and 95
may be secured in any well-known manner.

In the vertical cyllndel 50 1s a solid piston-
head, 67, mounted on the lower end of a pis-
ton-rod 68 which passes up through the top
of the box and is. secured: to the valve above 100

in the steam-supply pipe 31 by means of &
link, 69, and valve-rod 29, said valve-rod be-
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. the weight 43, according ' to the graduated | ]
of ‘box and eylinder moves in the circuit de- 70 ..
scribed.  Upon thereversal and movementto =
‘the left of the piston-rod the whole action 1s: . .

oo ing balanced by weight 42 and regulated by |

. scale 4l.  The opening 54 1s closed by a plug-:

oo ovalve, 70, passing through  a boss, 71, on the :
. 5 box 10 and controlled in the extent of its in- .

. ward and outward movement by a pin, 72. It |

oo Asprovided (see Tigs. 8,9,and 10) with agradu- |

. ated disk, 73, secured to the: cover 74 of the |

. .amount of valve-opening. -

| ing 52, the valve-ports 64 of the right-hand =
| diaphragm 62, and opening 54. In either mo- 8o '
1 tion to right or left, as described, 1t will be =

only a-given quantity can pass through in a 85

4,1 given time, thus only permitting the piston -

oo 25 center, and on oneend of theleverisseenred

the passage of the liquid through epening 54,

S S S S S A S S T S S

therefrom in the path of the weighted end of
the lever. At the other end of the lever 80 is
a handle, 88, by means of which the valve can
be operated by hand when desired. The ver-
tical movement in a straight line of the rod
68 will thus cause the disk to turn, carrying
with it the weighted end of the lever 80, thus

gradually closing the valve in the steam-pipe

and shutting off the steam as the rod rises.
The operation of the invention in the pre-
ferred form last described may be described
as follows: The piston-rod 6, being connected
at one end to either the piston-rod, cross-head,
eccentric-rod, or other moving part of the en-
gine, whose supply of steam passes through
the pipe 31 and the box 10, and the two eyl-
inders 4 and 50 being filled with liquid, the
valve 70 18 set at a predetermined point on
the scale 73 and at the ends of the lever 80,
being adjusted in length and properly set.
T'he engine 1s now ready for operation. The
piston-rod 6, moving to the right, causes the
valves on the right-hand piston-head and left-
hand diaphragm to open and those on the left-
hand piston-head and right-hand diaphragm
to close, thus moving the liquid in the left
half-cylinder to the right and causing it to
pass through opening 54 into box 10. At the

same time the liquid in the box passes out at |

" 79 on it willengage with the teeth 78 on the

periphery of the disk 77,and thus turn the
disk. Thestop 87, bearing under the weighted
end of the lever 80, will cause the lever to
turn with the disk, raising the weight 34,
which, as before mentioned, will always ex-
ert its force in the same vertical line, thus
preventing any variation in such force. When
the disk 77 is turned in the opposite direction,
the weight 84 will always cause the lever
toremainin contact with the stop 87. When
the handle 88 1s depressed by hand, it will
turn the valve independent of the disk, and
thus shut off the steam in steam-pipe when
required, and 1t may be held 1n its depressed
position by slipping it under a tooth on the
rear side of standard or upright 90, as shown
in Figs. 4 and 5. As many such teeth may
be provided as are considered necessary.

It will be observed that the arrangement of
the cylinder 4 with a stationary diaphragm at
each end provided with inward - opening
valves and leaving a space between each ¢yl-
inder-head and the corresponding diaphragm,
such spaces being open to the liquid-box
above, relieves the cylinder-heads of the
pressure of liquid necessary to raise the pis-

ton in the central upright eylinder. The box

1s not quite full of liquid, and all liquid un-
der pressure is confined between the three
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g ".plstens
the box either through the opening 54 or over

When the liquid is chseherﬂ'ed into

‘the top of the ee_ntlal vertical cylinder at 53,

. pressure is exerted eo*amst the 110]11: hand
e

" theligquid in the box.
of motion to the plston-rod 6 threuwh such
- cylinder-heads, and will make the governor
» movemuch more freely and run much longer

diaphragm, and When. the motion is to the left
(see Fig.4) the pressure is against the left-
‘hand dmphl agm. Ineachcase -and atall times
- the cylindei-heads 7 and 8 are relieved of such
;pressure so that only sufficient packing is re-

gquired to p1eve11t leakage due to the body of

without repairing. It is:

only necessary to

makethe piston-rod 68 to fit fairly close where |
it emerges from. the box, this rendering it
The llquld-,_
Dbox is thus made sufficiently tight by simply
providing such packing as is necessary to
. gunard against leakage due to the weight of
PR _hqmd in the box free “From all other pressure.

more easy . and free in epemtmn

Tt will .be seen, also, that the two cylinders,

.40
' what we claim as new, and desire to secure bv
| Letters Patent of the Umted States, is— |
1. In combination, the close. 11qmd -box 10,
 the two commumeetlnﬂ cylinders 4 and 50
' theérein, having commumeatlon therewith at

i ‘the PIStODS_, dmphregms valves, &c., are all
30
", out being the piston-rods and the valve-stem
70, This compact arrangementisof greatim-
portanceé on many rounds, espeu&lly those
~ . of economy of space and cost, absence of lia-

inclosed in the box, the only thmgs passing

bility to get out of order,and sunphelty

.. grally with the box, except 1ts top -and the
S 'eylmder—he&ds thus dlspensmﬂ' with much ex-

penswe work in fitting.
‘Having thus fully described our mventlon

51 52, and 54 the plstone and dmphmn*ms at

402,015

it mmply runs by its own gravity or is dla;wn 1
into the lower cylinder ready to be again
'forced into the vertical cylinder or thlounh
. _the opening 54. When the piston-rod 6 and
© its pistons move to the right, (see Fig.1,) the

T]JIS oives great ease

The
-~ two eylmders may be: east together and inte-

-oppoelte sides of the epemnﬂ' 54, and the pis-

tons 67, with rod 68, passing thu)ugh the to_'p
of box 10 as set forth.

2. In combmatlon a hqmd box: Or reser-
voir, a eylinder therein having near each end

a statlonar) diaphragm with mwa,rd-openmﬂ‘

valve, a piston-rod in the eylmdel carrying

50

two heads with inward- -opening valves, a sec-

ond cylinder communicating with the first

and with the liquid-box, a Valve to eontlol

the opening to the liquid-box,and a piston in

the second cylinder whose rod connects with
and operates the supply-valve, as set forth.

3. In combination, the 11qu1d-03 linder, the
supplementary eyhndel eommumcamnﬂ'thel e-
with, the liquid-box communicating with both

33

60

cylmdels and the valve between the supple-

mentary cylinder and liquid-box, having a
pointer and graduated scale to indicate the
speed, as set f01th

4. In ecombination, the lig 111(1 box, the lig-
uid-cylinder, and the supplemental cylinder

_havmﬂ' commumeatlen with each other, the

valve Detween the supplemental cylinder and
the liquid-box, and the pin in its plug to limit
the extent of its adjustment m either direc-
tion, as set forth.

5. In combination, the rod 68 having teeth
79, the supply-pipe valve, 1ts etem the disk

_mounted thereon having teeth to engage those
on the rod, and the lever 80, engaging there--
with, as set forth. |

6. In eembma,tloli, the extensﬂole lever hav-

ing curved pieces 81 and 82 at its ends and

mounted upon the supply-valve stem, the cord

83, having weight 84 at one end and the han-
‘dle 88 at the other end of the lever, the disk .

on the valve-stem, and the stop 37 thereon as

‘and for the purposes set forth.

70

75
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In testimony whereof we affix our sign &tures

in presence of two witnesses..

WILLIAM H. GRAY
~ JAMES D. GRAY.
Witnesses: -
S. BRASHEARS |

M. J. FOOTE.
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