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Flar—

1o all whom it may concern:

Beitknownthatl, SEBASTIAN ZIANI DE_FER—

RANTI, engineer,asubject of the King of Great

Britain and Ireland, residing at Hollingwood,

in the county of Lancaster, England, have

invented certain new and useful Improve-
mentsin Governing-Gears for Steam-Engines,

(for which I have made application for patent:

" in Great Britain, No. 3,536, dated the 22d of

10

20

30

February, 1900,) of which the following is a

specification. |

- My invention relates principally to the gov-
erning of high-speed steam-engines having a
valve-gear like that deseribed in the specifica-
tion of my application Serial No. 25,428; and

my object is to govern in an effective manner

by causing relay mechanism controlled by the
governor to alter the angular position of the
cams which effect the cutting off of the steam.

My invention consists in certain novel de-

vices and combinations, as will be herein-
after fully described, and pointed out in the
claims, o
Referring now to the accompanying draw-
ings, which illustrate one form of my inven-
tion as applied to the valve-gear of a com-
pound vertical steam-engine such as that de-
scribed in the specification of my application
Serial No. 25,428, Figure 1 is a sectional ele-

vation of the valve-casing, showing the relay

cylinder and governing-gear, the section be-

ing taken on the line K Eof Fig. 2. Fig. 218

35

40

50

aplanof the valve-casingand governing-gear.
Fig. 3 is a cross-section of the valve-casing.
Fig. 4 is a section of the valve-casing, the sec-
tion being taken on the lines A A of Figs. 2, 3,
5, and 6. Fig. 5 is a sectional plan of the
same, the section being taken on theline B B
B B of Fig. 3. TFig. 6 is another sectional
plan of the same, the section being taken on
the line C C of Fig. 3. Fig. 7 shows one of
the cam-shafts with the cams, screwed sleeves,

sliding nut, and cross-piece in section. Fig.

8 shows the screwed sleeves for actuating the
valve-closing cams. Fig. 9 is a section taken

on the line D D of Fig. 7 and illustrates the
method of rotating the valve-closing cams on-

the cam-shaft.

. The valve-casing a is adapted to be pla,(jed -

between the high-pressure and the low-pres-
sure cylinders and is full of oil, which is sup-
plied from the reservoir T. Inside the cas:

able gearing. The cam-shaft b carries at its
upper part the fixed cams / and / and the

‘moving cam & and at its lower part the mov-

ing cam m and the fixed cams » and 0. Tho
| cam-shaft ¢ is similarly provided with cams.

| ing a are two cam_-sh_é,fts'ﬁ and C:,_ which are
rotated by the erank-shaft by means of suit-

55

The moving ecams 7 and o on the shaftband 6o

the corresponding moving cams on the cam-

| shaft ¢ are adapted to effect the cutting off o

of the steam from both ends of the two cyl-

inders of the engines, as described in the

| specification of my application Serial No.
25,498, ST
- Between the cam-shafts I provide a cross-

| piece 6, which is adapted to be moved up and
| down by a relay controlled by a governor.

This cross-piece carries a nut 7 at each end,

{ the nuts ineclosing the cam-shafts 6 and c.
l Each nut is able to rotate in the end of the

cross-piece and is screwed internally

the other left hand, which engage, respec-

tively, with twosimilar threadscuton the out-

side of two sleeves 8 and 9, Figs. 3, 4,6, 7, and

65'

70

_ with
two very quick threads, one right hand and.

75"

8. Thesleeve 8is rigidly attached to the cam-

shaft, and therefore revolves with it. 'The

L

other sleeved is formed in one piece with the 8o

moving cam % Therefore if the nut 7 be

1 moved parallel to the axis of the shaft it will

rotate a certain amount relatively to the shatt
| in one direction and a certain amount rela-
tively to the moving cam % in the other direc-
tion. Theangular displacement of the cam /&

| relatively to the shaft will therefore equal the
The shaft b is made .

hollow and incloses an inner shaft 11, which

sum of these amounts,
| is keyed to the moving cams % and m by the

the inner shaft rotate together. Thekeys12

keys 12, so that the two moving cams and.

work in holes 13 in the shaft b, which allow -

the inner shaft to rotate through a certain .
95 .
movement of the cross-piece 6 paralleltothe =
axes of the shafts therefore causes the mov-

angle relatively to the cam-shaft b. Any

ing cams % and m to rotate relatively to the

cam-shaft, and this will happen whether the
| cam-shaft be at rest or in motion.

The cross-piece 6 is operated by _njea-ns of

a piston 24, Fig. 1, working in an oil relay-

100

cylinder 25 and connected to the eross-piece

| by the piston-rod 26.

The oil-cylinder re--
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dﬂceives_ oil through two pipes 27 and 28, hav-

ing ports 31 and 32 in the oil valve-cylinder
29. The ports 31 and 32 can be placed either

incommunication with the ends of this valve-

cylinder or with the spring-controlled ex-
haust-valve 33 by means of the piston-valve

30. The top end of the eylinder 29 commu-.
nicates with the oil pressure-reservoir 84 by |

means of the tube 35, which enters the valve-
cylinder at 36, Figs.1and 2. Thelower end

of the oil valve-cylinder communicates simi- _
combination, a governor, a piston-valve con-

‘trolled by the governor, an oil relay-cylinder

larly with the oil pressure-reservoir 37 by
means of the tube 38, which cannot be seen
in Fig. 1, but is seen in Fig. 2. The gov-
ernor N isdriven from the engine erank-shaft
by suitable gearing, and the piston-valve 30is
controlled by the governor by means of the
lever 41, pivoted at 42. This leverhas atone
end pins 43, which work between collars 44
on the piston-valve spindle 45, which passes
through a stuffing-box 46 at the bottom of the
valve-cylinder. The other end of the lever
41 1s provided with pins 47, which work be-

tween collars 48 on the governor-spindle 49.

30

35

40

45

50

55

The governor-spindle carries a dash-pot 51,
containing a piston 52. The piston 52 has a
rod 52%, which couples it to the lever 62, con-
nected at the other end to the piston-rod 26.
The portion of the dash-pot below the piston
containsaspring 53, and this portion is joined
to the part above the piston by the passage
o1, which can be more or less closed by the
regulating-screw 55. The spring 53 may be

‘dispensed with and a spring 56 applied to the

governor instead, or both springs may be
used. The dash-pot is preferably inclosed
in the casing 57. An increase or deecrease
of the speed of the engine causes a rise or
fall, respectively, in the governor-spindle 49,
owing to the action of the governor. This
causes a fall or rige in the piston-valve spin-
dle 45 and admits oil to one or the other of the
ports 31 and 82, while the other port is put
in communication with the exhaust-valve 83
in a manner that is well understood. The
oil-piston 24, having unequal pressures on
top and bottom, therefore moves down or up
and actuates the cross-piece 6, which alters
theangular position of the steam-closing cams
on the cam-shafts, as hereinbefore described.

The pivoted lever 62 may carry a pointer 63,
which traverses ascale 64. This pointer then

indicates on the scale the exact cut- off at
which the valves are operating. The piv-
oted lever is, as above described, coupled to
thegovernor through the dash-pot,and it thus
effectually prevents whatis known as ““ hunt-
ing ” by the governor by providing an addi-
tional controlof the cut-off gear. The spring

23 gives a predetermined speed variation de-

pending onthetension to which itisadjusted.
1'his is specially useful for engines driving
alternators in parallel, as it enables the gov-
ernors to be adjusted so that the speed of
the engine slightly falls as the load Increases,
and thus insures each engine taking up its

share of the load. The oil pressure-reser- |

684,927

volrs receive oil under a constant pressure
from pumps 58 and 59, actuated by eceentric-
pins 61 on the end of the cam-shafts b and e.
L'he spring in the discharge-valve 33 limits
the rate of motion of the oil-piston 24 when
very great variations in the load on the en-
gine suddenly occur. |

Having thus described my invention, what

I claim asnew, and desire tosecure by Lettors

Patent, is— -
1. In governing-gear for steam-engines, in

supplied with oil by said piston-valve, a pis-

ton working in said cylinder, a piston-rod ac-

tuated by said piston, a cam-shaft, cams ro-
tatably carried by said shaft and means
whereby the piston-rod operates to rotate said
cams relatively to the cam-shaft, substan-
tially as and for the purpose described.

2. In governing-gear for steam-engines, in
combination, a governor, a piston-valve con-
trolled by the governor, an oil valve-cylinder
adapted to contain said piston-valve, an oil
pressure - reservoir, means whereby the oil
pressure - reservoir .supplies oil to said oil
valve-cylinder, an oil relay-cylinder supplied
with oil by said piston-valve, a piston work-
ing in said oil relay-cylinder, a piston-rod ac-
tuated by said piston, a eam-shaft, cams ro-
tatably carried by said shaft, means whereby
the piston-rod operates ‘to rotate said cams

‘relatively to the cam-shaft, a seale such as
64, and a pointer such as 63 operated by the

piston-rod and adapted to indicate on the
scale the cut-off effected by the cams, sub-
stantially as and for the purpose desecribed.

9. In governing-gear for steam-engines, in
combination, a governor, a piston-valve 80
controlled by the governor, an oil valve-cyl-
Inder 29 containing said piston-valve, an oil
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100
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relay-cylindersuch as 25 receiving oil through

the said oil valve-cylinder, a pisfon 24 work-
ing in said oil relay-cylinder, a piston-rod 20
actuated by said piston, a cross-piece such
as 6 carried by said piston-rod, cam-shafts
such as b, cams %k and m rotatably carried by
sald shafts and means whereby the aforesaid

cross-piece operates to rotate said cams rela-

‘tively to the cam-shafts, substantially asand

for the purpose described.

4. The combination with a steam-engine
having a valve-gearincluding cam-shafts and
movable cams for effecting the cutting off of
the steam, of a relay-governing gear includ-
ing a piston-rod, a governor and means inter-
posed between the latter and controlled there-

by for operating the relay-gear, a pivoted le-

ver connected at one end to said piston and
a dash-pot interposed between the opposite
end of the lever and the spindle of said gov-
ernor. - .

5. The combination with a steam-engine
having a valve-gear including cam-shafts,
and movable cams for effecting the cutting

off of the steam, of a relay-governing gear in-
cluding a piston-rod, a governor and JOV-

110
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ernor-spindle, means interposed between the
latter and operated therethrough for operat-
ing the relay-gear, a pivoted lever connected

at one end to said lever, a dash-pot having .

one member connected to the opposite end of

said lever, and its other member to the gov- |

ernor—-spindle andaspringinterposed between

said members adapted to effect a predeter- |

| mined speed variationin the encrme, substan-
. tlally as described. 10

[

In witness whereof I have hereunto set my
hand in presencé of two witnesses.
SEBASTIAN ZIANI DE FERRANTL

Wltnesses
ALBERT E. PARKBR
FRANCIS J. BIGNELL
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