(Ko Model.) 3 Sheets—Sheet 1.

N. LOMBARD. _
ATTACEMENT FOR SPEED GOVERNORS.

No. 587,675. Patented Aug. 3, 1897.
i
: _————— =
e N e (] -= §
) il i ! ToC
1 1] ha “ ) l = LT TR
i W N ig == v e BN AN
« VU Y f e G n e SIS
D i F I e AN — H)::' ol T
i 2 =T - o s
G SRR R )
_r: 0 '__3:~\ :':, ) }
® —_— ® ailkow~ -
. N i K N §
R D |

N N
® % | IR et il :D
) = = .
e il Nk -
| — l i
=N zyings
" —
R ¢ 1
~ R l
' . N
i R |
‘ﬂ’ ) @ ~N
T N ™ RN
2 T Dsa U=—F
s oAl L N ﬁg ' [4
i TN !
- L. ‘ '
i " -
" !! 0 entopeibatdn fovuse Bl W W
N | R i é J
(; o ?} 'y : N i~
& N H‘Q e \ B

WITNESSES. | ' INVENTOR -
a%w /%zi/z‘am)d Liomebard.

' a y
Goreot & Droner | J%%WL

THE NORRIS PETERS CO.. PHOTO-UITHO. WASHINGTOK, D. C.




3 Sheets—Sheet 2.

(Ko Model.) ‘ ' |
N. LOMBARD.

ATTACHEMENT FOR SPEED GOVERNORS,
No. 587,675. Patented Aug. 3, 1897.
\ [
f =
ﬁn - - HE
z © ) .
. l |
o]l TN
Iy <] i 2 S —
) ] o R 0. ¥
N = 1
% s
>Nl |
=t
] |
f 2277, |
1
. } oL
WITNESSES. o INVENTOR, -

aézzamel Linnbard,

v @“5;% | | J;/Q._KW

THE NGRRIS PETERS CO.. PHOTG-LITHO., WASHINGTON, D. €.




(No Model.) . g 3 Sheets—Sheet 3.
N. LOMBARD.
ATTACHMENT FOR SPEED GOVERNORS.

No. 587,675. Patented Aug. 3, 1897.
: 1 'llllnllm ::
g * = “ l N
. : © | b=
| N ~}]
| | ] 5
3 — | ’
11, ::11[
. -
Is
@
&8 | !
N
AFL* E N E
N B
é gf : ‘ |
Jé % R § \
WITNESSES. INVENTOR -

T g i Nathaniel Lombard.
Fct & Do ﬂ%ﬁ%

THE NORRIS PETERS. CO., PROTO-LITHO, WASHINGTON, 0. G,




w

10

20

25

30

35

40

45

5o

UNITED STATES

PATENT OFFICE.

NATHANIEL LOMBARD, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO
THE LOMBARD WATER WHEEL GOVERNOR COMPANY, OF SAME
PLACE AND PORTLAND, MAINE. :

ATTACHMENT FOR SPEED-GOVERNORS.

SPECIFICATION forming part of Letters Patent No. 587,675, dated August 3, 189%.
Application filed December 15, 1898, Serial No. 615,784, (No model.}

o all whom it muy concern: .
Be it known that I, NATHANIEL LOMBARD,

a citizen of the United States, residing at Bos-

ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain new and
useful Improvements in Attachments for
Speed-Governors; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawings, and to
figures of reference marked thereon, which
form a part of this specification.

This invention relates to governors, more
particularly such as are designed to control
water-wheels.

My invention relates to that class of gov-
ernors in which the gate-actuating devices
comprise a fluid-filled cylinder fitted with a
reciprocating piston and a piston-rod, the lat-
ter terminating in a toothed rack which is
employed to open and close the gate.

My improvements are embodied in the ar-
rangement of parts by which the efficiency
of the apparatusisimproved and by means of
which powerful apparatus may be employed
to control the gate and yet at the same time
the disadvantages which arise from the use
of large valves are overcome.

" My invention is embodied in the arrange-
mentof aprimary gate-actuating piston with-
in a cylinder, a valve therefor, and a second-
ary piston to control the valve to the cylinder
of the primary piston, the valve of the sec-
ondary piston being governed by the regula-
tor-weights; furthermore, in the use of two
toothed sectors or an osecillating toothed
wheel which engages the racks attached, re-
spectively, to the rods of the primary and sec-
ondary pistons, and, furthermore, in the man-
ner of uniting the valve-rod of the primary
cylinder to the center of the toothed wheel.
In this way a strong leverage is exerted on
the primary valve, because when one piston
is in motion the other is generally stationary,
and as a consequence the parf of the toothed
wheel in engagement with the rack on the sta-
tionary piston is a fixed point while the other
corresponding point is rocking. Hence the

center of the wheel is reciprocated in right
lines and the primary valve, even if of larger
area, is readily controlled.

Briefly described, myinventionis embodied
in the combination, with centrifugal weights,
of a secondary gate-controller connected di-
rectly with the weights, a primary gate-con-
troller united with the gate-shaft, and an in-
termediary gate-controller which is at stated
intervals actuated by both the primary and
secondary controllers and by its movements
controls the travel of the primary gate-con-
troller.

The drawings represeint, in Figure 1, a side
elevation of a governor embodying my inven-
tion applied to an ordinary type of governor.
Tig. 2 is an end elevation of the same, facing
the cylinder. Tig. 3is a vertical central sec-
tion longitudinally of the cylinders. Tig. 4
isan end view facing the toothed racks. Fig.
5 is a side elevation of a governor embodying
my invention, showing one form. of attach-
ment for maintaining the governor-rod neu-
tral or inactive during the return of the balls
to a normal position.

In the governor herewith illustrated I pro-
pose to employ centrifugal weightsin connec-
tion with fluid-filled eylinders as one form of
mechanism by which the main gate of the
prime motor is to be controlled and shifted to
open or close more or less and to be locked
in place. - In the present instance 2 repre-
sents the weights, operated centrifugally in
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the ordinary manner by means of the shaft 3 -

and pulley 4 to the prime motor, which is
supplied by the gate to be controlled. These
several parts are suitably mounted and as-
sembled on a standard 5, while beneath are
arranged two cylinders 6 7, respectively sec-
ondary and primary, one above the other with
avalve-casing between them. Vertically and
centrally of -the regulator-weights is posi-
tioned a governor-rod 8, adapted to be recip-
rocated by changes in the position of the
weights due to variation in the speed of the
prime motor. The lower end of said rod is

united with a valve 9, (see Fig. 3,) by which
the to-and-fro movements of a piston 10 in
the secondary cylinder 6 are regulated. Said
piston is furnished with a rod 12, which ter-
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2 . 587,675

minates in a toothed rack 18. The primary
cylinder 7 is similarly equipped with a piston
14, having a rod 15, also with a rack 16.

One purpose of my invention is to enable
the regulator-weights to be easily influenced
by slight. changes in the speed of the prime
motor. Now these elementshavelittle or no
active force, and accordingly it-would be im-
possible to operate the main gate of the prime
motor, especially of water-wheels, as many
such require very powerful agencies to over-
ate them. - Ilence I have provided the sec-
ondary cylinder 6 with & small valve, and con-
sequently little or no difficulty is had in regu-
lating its movements. In connection with
this valve is a fluid system under any suit-
able pressure, and this fluid by means of the
valve 9 serves to actuate and regulate the
travel of the piston 10. As fluid enters on
one side an equal quantity is discharged from
the opposite end of the cylinder. Hence the
piston is constantly held locked except dur-
ing such intervals as the valve allows circu-
lation to go on.” The main supply-pipe of
this system is at 17, the discharge at 18, and
both supply and discharge are common to
the two cylinders. In connection with this
secondary piston and its valve is a primary
piston and valve, as before premised. As
this piston 14is to move the gate it is of large
area, and its valve 20 is proportioned accord-

ingly.
- In Fig. 3 the arrows indicate the ope1 ation
of the plston% and their valves. The valve

9 has been shifted by the weights and fluid is

now entering the cylinder 6 at the left end
and is discharging from the right end. The
piston is accordingly advancing, as indicated
by the arrows. This movement has impelled
the valve 20 of the primary cylinder in the
same direction, but with the result to cause
liquid to enter the right-hand end of the said
cylinderand discharge from theleft-hand end,
with the result that the main gate. controller
or piston 14 is moving opposﬂ:ely to that of
the secondary gate controllel or piston 10.
In order to interconnect these several instru-
mentalities, whereby the movement of one

- shall directly affect the other and at the same
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time to properly and powerfully operate the
main valve 20, I have arranged the following
parts: Mounted upon a sultable casting ?]
which constitutes a part of the general sup-
port, is an upright standard 23, to which are
attached parallel guide-bars 24 24’ adapted
to receive the toothed racks 13 16, Trans-
versely of said standard is the rocking shaft
25 to the main gate, and this is operated by a
toothed sector 26, meshing in the rack 16 of
the primary piston. Interconnecting the two

racks 13 16 is a mutilated toothed wheel or
two similar sectors 27 27', acting as a unit.
Said sectors engage with and are held in po-
sition by plates Whleh overlap the guide-bars,
5 and the said wheelis adapted for oscillations.

The valve-casing 28 to the main valve 20 is
positioned between the two cylinders, and a

valve-rod 29 extends therefrom to the center
of the sectors. With the valves in position
as shown in Fig. 3 and with the pistons mov-
ing as indicated by the arrows the resultant
action upon the several instrumentalities, as
last deseribed, is as- follows: Travel of the
secondary piston 10 rocks the top of the see-
tor 27’ to the right, the lower sector acting as
a fulerum because the rack 16 is now held
fixed by the main piston, whichis stationary,
the valve 20 being closed. This sector 27’ con-

tinues to rock until its central point 28 has -

advanced sufficiently to open the main valve
20. The action of the regulator-weights is to
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open the secondary valve a short distance for -

variations in speed and with ecertain arrange-

ment of parts, such as are shown in Fig. 5,

and then immediately to close said valve.
This closure is produced by the movement of
the secondary piston due to the opening of its
valve. Consequently when the main valve
has opened the secondary valve may be closed
oris in the act of closing, and the piston 6
will then become stationary. Consequently
the top sector is now a fixed point or fulerum,
and the main piston now rocks the sector 27
with the result to close the main valve. Thus
it will be seen that for a small movement of
a large valve the piston 14 travels a long dis-
tance. In some instances where the second-
ary piston has made a large movement the
primary valve is opened and so continues af-
ter the main piston has commenced its travel..
At such times both the pistons are in motion
simultaneously. The valve 30 is to be used
when the regulatoris to beshut down in case
of repairs or otherwise.
ernor-rod is to have axial rotation by means
of a toothed wheel 32. A shaft 34, arranged
to have endwise thrust and likewise rotation,

In Fig. 5 the gov-
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is attached to a rack 35, meshing with the -

wheel 32. DMotion of ‘the connecting-rods 36
37 to the secondary gate-controller serves to
rotate the rod 8 and stop further travel of the
secondary controller,occasioned by the depar-
ture of the weights from their normal. This
stopping of the secondary gate-controller is
produced by the endwise thrust of the shaft
34. Rotation of thesaidshaftactstoreversely

and slowly revolve the rod 8 and in this way

counteract the action of the weights as they
return to the normal, such reverse rotation of
the rod 8 serving to maintain the secondary
controller from movemenb except at proper
times.

It will be seen that the outer extremity of
the main-valve rod 29 is secured to the center
of the sectors 27 27", Hence the travel of the
piston 10 serves to open the main valve, while
the motion of the main piston 14 is always
tending to close the same.

InE I‘los 1 and 2 of the drawings my inven-
tion is apphed to a governor of the usual type
inwhich the governor-rod 8ismer ely designed
to reeipr ocabe while in Fig. 5 myinvention is
to codperate with a governor in which the rod
81is to have axial rotation as well as the usual
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reciprocatory movement. This peculiar and
novel function of the said rod is fully set forth
and described in United States Letters Pat-
ent No. 533,656, issued in my name on Feb-
ruary 9, 1895.

In the application of my invention I donot-

wish to be confined to the peculiar and spe-
cific elements for controlling and operating
the main gate in the form of fluid-filled ¢yl-
inders with pistons, since other instrumen-
talities may be assembled in lieu thereof to
perform similar functions. In the present
instance the gate-controlling mechanism is
merely one form, the preferred one, of illus-
trating my invention.

‘What I claim is—

1. A governor comprisiig
weights, a secondary gate-controller operated
directly by the weights, a primary gate-con-
troller united tothe gate, and an intermediary
gate-controller operated by the secondary
gate-controller, to impart travel to the pri-
mary controller, substantially as specified.

2. Inreg ulator s, centrifugal weights, a sec-
ondaly ate controller opelated dlrectly by
saidwewhts anintermediary gate-controller,
and a main gate-controller, combined with
mechanism which interconnects the three
controllers, in such manner that activity of
the intermediary controller is mutually gov-
erned by the primary and secondary comn-
trollers, as deseribed.

3. In water-wheel governors, the combina-
tion with one or more centrifugal weights, of
a secondary piston controlled by the weights,
a primary piston, and a piston-valve there-
for, combined with mechanism which inter-
connects said pistons to compel opposite
movemenis of the same, and a rod to unite
the piston-valve with the mechanism which

centrifugal |

£,

interconnects said pistons, substantially as

stated.

4. In centrifugal governors, oneor more re-
volving weights, a gate-shaft, a fixed stand-
ard, movable toothed racks therein, and an
oscillating toothed wheel to interconnect said
racks, combined with primary and secondary
gate-controllers, united with the racks, and
an intermediary controller, attached to the
wheel center, substantially as set forth.

3. In speed governors, one or more rotary
weights, a ﬁzed standam movable toothed
racks in parallelism thereon, a gate-shaft, a
toothed sector on said shaft to engage one of
the racks, and an oscillating toothed wheel
to engage said racks, the poinfs of oscillation
being on the racks, combined with a second-
ary gate-controller connected directly with
the weights, a primary gate-controller united
to the frate shaft, and an intermediate gate-
controller, interconnected with the center of
the toothed wheel, substantially as explained.

6. In a speed-governor, revoluble weights,
a rack-actuating secondary gate-controller, a

.governor-rod, and a valve operated thereby,

combined witharack-actuating primary gate-
controller, a toothed gear to interconnect the
primary and secondary gate-controllers, an
intermediate gate-controller united to the
center of the toothed wheel, and mechanism
which interconnects the governor-rod with
the secondary controller, whereby rotation
is imparted to the rod, substantially as de-
scribed.
In testimony whereof I affix my swnatme
in presence of two witnesses.
NATHANIEL LOMBARD
Witnesses:
H. E. LLODGE,
IFranCIS C. STANWOOD..
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