(No Model.) C 5 Sheets—Sheet 1.
G.J. ALTHAM.
GOVERNOR.
No. 519,785, Patented May 15, 1894.
m
I
| r'“—"““ |
S R G
S N
- \ i
l \’s ‘
a
.In Ii Il
] il
N " '||
, S |
~ LN . N
™
W
N =
- 1 — —
L | I — —
L= i | >y — —]
‘&i L _ -
L ™S | _ _ )
Q"Q 7A IH e -
.l - —
g — —
N wPA =
£ I\ — —]
Opro) | # AN\ — — j
R 1 ==
N @ ) P e m—————
$ % ; ;:—f—- ==k g iyl
R | AN ol URCTE TN (R T
= - SN
gt R O LA A0
i\
WITNESSES! INVENTDOR :

A, Hoririom- | | A Ao




(No Model.) 5 Sheets—Sheet 2.
G. J. ALTHAM.

GOVERNOR.
No. 519,785. Patented May 15, 1894.

WITNESSES! INVENTOR

e

4’3 /‘zﬂ”;""v




5 Sheets—Sheet 3.

(o dodel) G. J. ALTHAM,
#0VERNOR.
No. 519,785, Patented May 15, 1894,
S 7 Fed.
72 Pi
y_ ::‘_:%.TL Z
- 1 D\Z;J
ooyt |
b -&,

\: @’

4 - :
§ 2N OO \\\\\\\g
=7 g\ Fe a \

d d | j /be' o : §
a Ter
= ijf =5 ), 2 :/,
/! ::\\:1\_\::}:- i \
\/\/lTNE aéssj ve NT OR




i
5
©
@
A~
2
I
3
D
©
~
w2
K
=
<d
t
B
]
<q
-
o

(No Model.)

GOVERNOR.

oy e ey
[ 2 :

aslle s

. ) W\w
E Wi f Iy £
1l e X LY Sl

AR ARANNY

. ,- .
P A e Il sl
Zs N el
0 it G S
i [

////////

~Patented May 15, 1894,

77

XN AR A8

Lt |

L U/m.vmun///////d- 2?2
\

§§§§§§ ‘\\\\\\\\\\\\\\\\\\h A S
3 ) EZ

N

|||||

No. 519,785,

THE NATIONAL LITHOGRAPRING GOMPANY.

WABHINGTON, D, €.




5 Sheets—Sheet 5

(No Model)) _
| . @.J. ALTHAM.
GOVERNOR. _ ‘
No. 519,785. Pa,tented May 15, 1894.

le

Q A N

&

N
223

I

/ :“‘ ,,
Z

Z

/s

WATNESSE S INVENTOR:
=5 Wy ' m%%g -
Dot Aeoed G o

uuuuuuuuuuuuuuu




UNITED STATES

PAaTENT OFFICE.

GEORGE J. ALTHAM, OF SWANSEA, MASSACHUSETTS.

GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 519,785, dated May 15, 1894,
Application filed June 12,1893, Serial No.477,818, (No model)

o all whom it may concern:
Be it known that I, GEORGE J. ALTHAM, of

Swansea, in the county of Bristol and State

of Massachusetts, have invented certain new
and useful Improvements in Governors, of

| which the following is a specification.
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. This invention relates to an improvement
In governors, and has been designed espe-
cially for application to the style of motor
illustrated in my former patent, No. 475,957 R
issued May 31, 1892.

The accompanying drawings illustrate a
construction for carrying out the invention.

Figure 1 shows an elevation of the motor,
as viewed from one side, with the improved
governor applied thereto. Fig. 2 shows an
elevation of the same parts, as viewed from
another side. Fig. 3 shows a sectional view
of the motor and admission valves, and parts
9f the governor, other parts of which appear
in elevation, While in reality the valves are
“staggered,” the section is represented as
being through the middle of all of them.
Fig. 4 shows a top plan view of the governor.
Fig. 5 shows a longitudinal section of the
governor, with the parts in their normal re-
lation. Fig. 6 shows a similar section of
some of the parts, with the governor-balls
thrown out to the limit of their movement.
Fig. 7 shows a vertical section on line 7—7
of Fig. 3. Figs. 8, 9, 10, 11, 12, 13, 14, 15, 16,
and 17 show details of the various parts of

:the mechanism. g

The same letters of reference indicate the
same parts in all the figures.

Turbine wheels o, such as described in my
former patent, are inclosed within a casing
a’, and the motive fluid is directed into the
tangential buckets of the inner wheel by a
series of nozzles b, each of which communi-
cates by ports 0’ with a steam-chest ¢. A
valve d is supported in a barrel d’ opposite

each of the ports ', and a spring d? inserted

behind the valve, tends to seat the valve over
the port. Each valveis slotted transversely,
as shown at d? and provided with a projec-
tion d* in the slot and formed with an in-
clined upper side or shoulder d®. A recipro-
cal bar engages the slots of all the valves,
and is adapted to engage the inclined shoul-
ders d° and thereby retract the valvesagainst
-the action of the springs.

For the sake of compactness, the following
construction is employed: The valves are
staggered, as shown in Figs.2 and 7, and the
bar which engages them is composed of two
portions e and e’, which are preferably two
separate pieces sweated together. Kach por-
tion extends through alternate valves, and is
formed with offsets e? which receive the pro-
jections d* and have inclined lower ends &® to
engage the shoulders d°. The bars extend
centrally through the valves with which they
co-act, as best illustrated in Fig: 7, and it will
be seen that, by making the bar double and
correspondingly arranging the valves, the
parts are compacted in smaller compass than
if one bar engaged all the valves, for the off-
sets e? may overlap in the double arrange-
ment,  The inclines e®of the bar are not equi-
distant, but are graded, 8o that the valves do
not work simultaneously, but successively
(see Fig. 3).

A bushing f. is fastened in the upper end
of the steam-chest ¢, and a rod f’ extends
through said bushing and is affixed to the up-
per end of the bar e&’. Said rod may slide
in the bushing, butis prevented from turning
by a key f* fastened in it and engaging a
groove /% in the bushing. A frame g is erect-
ed on the upper side of the casing a’, and sup-
ports an internally-threaded rotary sleeve g’

and the upper end of the rod f’ carries a-

screw %, which engages the threads of said
sleeve. Movements of the serew from end to
end of the sleeve are sufficient to open and
close all the valves d. A crown-wheel % is
supported in the frame g so as to turn with
the sleeve g’, and is preferably formed inte-
gral with said sleeve. The frame g affords
bearings for a shaft 2’, which extends across
the crown-wheel 7, and carries a pinion A2
meshing therewith; and a sleeve /7, mounted
on said shaft so ds turn independently there-
of, earries a pinion A% also in mesh with the
crown - wheel. The shaft %’ has a 'clutch-
member %° on one end, and the sleeve A3 car-
ries a cylindrical casing %°, which extends
over said clatech-member. 4% and is provided
at its outer end with clutch-teeth 77,

The letter ¢ designates an elongated sleeve,
which is supported in a bearing +' erected on
the casing a’,and incloses a shaft 3, on which
it may slide but may not turn.
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extends -into the .cylindrical ‘casing A%, and
has a clutch-member ¢ affized to its end and
adapted to interlock with either of the clutch-
members A¥or A7, The shaft i’ is slightly out
of alignment with the shaft ¢% as shown in
Fig. 5, the object of which is to insure a more
ready engagement and disengagement of the
cluteh.  Ahead j isaffixed to the shaft <% and
governor-balls §” are pivotally connected by
bell-eranks j* with oppositely-projecting arms

~4° of said head.  The'inward-extending arms:
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of the bell-cranks are pivotally connected
with ears 7 on the sleeve 7.  The head j has
a cylindrical chamber, which houses a spring
4% bearing at one end against the end wall of
said chamber, and at the opposite end against
the sleeve ¢, thus tending to held the balls
inward and the cluteh-member: ¢* in engage-
ment with the cluteh-member A% - Under this
relation of parts,which' may be termed the
normal relation, such a direction of rotation
of the erown-wheel % is produced throughthe
pinion %* as to cause the bar e ¢’ to rise and
consequently open the valves d and admit
fluid to the motor-wheels. The maximuom
speed of the'motor is regulated by the ten-
sion of thespring /% and the tension may be
adjusted by means of anut j’engaging serew-
threads 7% on the:shaft % Aceess is gained
to the'said nut,for:the purpose-of turning it,
through an opening 4° in the head j. '
‘When the increasing speed - of the motor
throws the.balls out, thisimparts to-the sleeve:
4 asliding movement, which draws the eluteh-:
member 7° out of engagement with.the elutch-:
member A% and. interlocks it with the cluteh-
teeth h%. Then the crown-wheel 7 will be.
moved in the reverse direction to that in:
which it has before been driven, as it is now;
driven by the pinion A% This causes thebar:
e e to move downward, and the springs d
move the valves toward their respective ports.:
During the operation of the motor, the!
clutch-member 3 is constantly oscillating be-:
tween the clutches 7° and 77, and alternately

- engaging them, and thereby the speed.-of the

fo

motor is kept substantially uniform. }

Auxiliary-governing means are provided, to:
act in case of a failure of the- balls to prop-|
.erly perform their work.

A tappet-rod k extends into a bore.in . the:
rod 7/, and has a head %’ adapted to abut the
-ends of the bore. Theupper end of thistap-.
pet-rod is connected with one arm of a bell-
erank lever k2, pivoted to theframe.g; and the
other-arm of said lever is connected with a
rod %*which is fitted to slide through a por-
‘tion ofithe bearing 4/, and carries a forked
head %4,:straddling a collar%® on the sleeve 7.

Continued rotation.of the ecrown-wheel in
-either direction,caused by failure of.the balls
to work, brings one end or the other of the
‘bore in the rod against the head &’ of thetap-
pet-rod, and, by moving said rod, shifts the
sleeve 7, through the bell-crank lever k* and
rod 73, and disconnects the clutches that are
in mesh,.

519,785

The shaft 4% is positively driven by a chain
m, connecting it with the main-shaftm’ of the
motor.

It is evident the invention disclosed may
be carried: out by other means than here
shown, and therefore is not limited to the
construction by which T have chosen to illus-
trate it.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a fluid motorhavinga plurality of ad-
mission ports, a plarality of separate and in-
dependent valves, one for each port, and
means controlled by the speed of the motor
for separately actuating said valves.

2. In a fluid motor having a plurality ofad-
mission ports, a plurality of separate and in-
dependent -valves, one for each port, a recip-
rocal bar adapted -to separately. actuate said
valves, and means for governing the bar by
the speed of : the motor.

8..In afluid motor having a plurality of ad-
mission ports, a spring-pressed valve foreach

.port having an inclined shoulder, a recipro-

cal bar having inclines to engage said shoul-
ders, and means for governing said bar by
the speed of the motor. -

4. -In a fluid motor having a plurality of ad-
‘mission ports,a spring-pressed valve foreach
port-having an inclined shoulder,said valves
being staggered, a double bar having inelines
to engage said shoulders, each portion of the
bar engaging alternate valves,and means for
governing said bar by the speed of the mo-
tor.

5. A governor for fluid motors, eomprising
in its construction a reciprocal -bar control-
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ling the admission-valve or valves, a screw -

carried by said bar, a rotary screw-threaded
sleeve engaging said screw, a crown-wheel

fast with:said sleeve, ashaft extending across -

the said crown-wheel and- carrying a pinion
at one end-in mesh therewith and a clutch-
-member at the opposite end, a sleeve inclos-
ing said shaft and rotatable thereon, said
sleeve carrying a pinion in mesh with:the
erown-wheel and a cylindrical casing project-
ing beyond the shaft and having an internal
clutch-part, a governor-shaft driven by the
motor, a longitudinally - movable sleeve on
said shaft and carrying 'a cluteh-member
within the said eylindrical casing and adapt-
ed.to make connection-with the.clutch-mem-
ber on the first-named shaft or that on the
sleeve surrounding the latter, and: governor-
balls on the governor-shaft and controlling
the longitudinally-movable sleeve.

6. A governor for fluid motors, comprising
in its construction a reciproecal ‘bar control-
ling ‘the admission valve or:valves, a ‘screw
carried by said bar, a rotary screw-threaded
sleeve engaging said screw, a crown -wheel
fast with said sleeve, a shaft carrying a pin-
ion in -mesh with said wheel and a clutch-
member, ‘a sleeve rotatable on said shaftand
carrying a pinion in mesh with the crown-
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wheel and a clutch-member, a governor-shaft
driven by the motor, a longitudinally - mov-
able sleeve on said shaft and carrying a
clutch-member between the two first-named
clutch - members and adapted to interlock
with either, the sleeve being out of alignment
with the first- named shaft and sleeve, and
governor-ballson the governor-shaft and con-
trolling the longitudinally-movable sleeve.

7. A governor for fluid motors, comprising
in its construction a reciprocal bar control-
ling the admission valve or valves, a serew
carried by said bar, a rotary screw-threaded
sleeve engaging said screw, a governor-shaft
driven by the motor, reversible means for con-

necting said shaft with the screw - threaded
sleeve and governed by the speed of the mo-
tor, and auxiliary governing means compris-
ing a tappet-rod in engagement with tl}e
screw, and suitable connections between said
tappet-rod and the governor-shaft, substan-
tially as described. .

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 3d day of June,

A. D.1893.
GEORGE J. ALTHAM.

Witnesses:
C. F. BRowN,
A. D. HARRISON. .

20

25




