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ROLLO B. FRYETT AND EENRY H. BOTTEN, OF BREMERTON, WASHINGTON,

HYDRAULIC INDICATOR.

954,727,

7o all whom it may concern:

- Be it known that we, Rorro B. Frymrr
and Hexry H. Borrew, citizens of the
United States, residing at Bremerton, in the
county of Kitsap and State of Washington,
have invented certain new and useful Im-
provements in Hydraulic Indieators, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawing.

This invention relates to improvements in
indicators, and particularly to the type oper-
ated by a hydraulic circuit.

One object of the invention is the provi-
sion of a device which may be employed to
determine the water level in a steam boiler,
the angle of a chip’s rudder, or operate an
engine room indicator from the bridge of a
vessel.

Another object is to provide a construc-
tion which when used to determine the water
level in a boiler will operate on the face of
a dial and record on the latter the height of
the water column for every hour of the day.

A further object is the provision of a con-
struction wherein the friction between the
working parts will be reduced to a minimum.

With these and other objects in view, the
preferved embodiment of our invention re-
sides in that construction and arrangement
of parts hereinafter described, illustrated in
the accompanying drawings, and embraced
within the scope of the appended claims.

In said drawings:—Tigure 1 is an eleva-
tion of the complete apparatus for deter-
mining and permanently recording the water
level in a boiler. Ifig. 2 is a plan view of a
modified form of the device, showing the
same in position to operate an engine room
indicator, and Fig. 8 is a similar view of
another modification, showing its applica-
tion for indicating the angle of a ship’s
rudder.

Similar numerals of rveference are em-
ployed to designate corresponding parts
throughout.

In carrying out the form illustrated in
Fio. 1, we arrange to one side of a steam
boiler a water column case (1) connected
with the water space of the boiler (not
shown) through pipes leading from the
openings or ports (2) and (3). Supported
to one side of the water column case (1) is
a cylinder (4) terminating at the end remote

Specification of Letters Patent.
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from its head in an enlarged water tight
crank case (5). Disposed within the cylin-
der (4) is a reciprocating piston (6) cen-
trally provided with a wrist pin (7) on
which is journaled one end of a piston rod
(8). Movably fitted within the water col-
umn case (1) is a float (9) provided with
an arm (10), the free end of which is keyed
to one end of a shaft (11). The latter is
journaled in one of the side walls of the
water column case (1), and its opposite end
enters the crank case (5) and terminates in
a crank arm (12), the free end of which is
connected by a crank pin (13) to the free
end of the piston rod (8). Thus it will be
seen when the water column (14) in the case
(1) rises or descends and carries with it the
float (9), the latter through the arm (10)
will turn the shaft (11) and crank arm
(12),/and the latter by virtue of its connec-
tion awith the piston rod will reciprocate the
piston (6) within the cylinder (4). The
construction just described will subsequently
be termed the transmitting mechanism and
is designed to operate through a hydraulic
circuit and a similarly constructed piston,
one or more indicators and a recorder. The
latter and the indicators may be at a loca-
tion remote from the boiler and disposed
above or below the water space of the latter.

The recording cylinder (14’) is identical
with the transmitting cylinder (4), and like
the latter is closed at its head end and pro-
vided on the opposite end with an enlarged
water tight crank case (15). The recording
piston (16) reciprocates within the cylinder
14 and is centrally provided with a wrist
pin 17 on which is journaled one end of a
piston rod (18). A visual gage or indicator
1s shown as being of substantial U-shape,
and is formed of glass and metal tubing.
The metallic arm (19) is adjacent one end
curved outwardly and rearwardly as shown
at 20, and one end of the glass arm (21)
is connected to this curved end by a coup-
ling sleeve (22), provided with suitable
packing and washers (23) at its opposite
ends so as to form a water tight connec-
tion. The open end of the metallic tube
(19) is provided with a filling funnel (24),
and the corresponding end of the glass tube
is provided with a cap (25) having an air
vent (26). Connection between the metallic
tube (19) and the rear or head end of the
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transmitting cylinder 4 is establisbed by
means of a pipe line (27), one terminal of
which is threaded into or otherwise secured
to the base of the filling funnel (24) the op-
posite end fitting into the stem of a T-joint
(28). Leading from one end of the Iatter
is a pipe (29) connecting with the outer end
of a pipe (80), the inner end of which is
threaded into the cylinder wall adjacent
the head. Connection between the glass arm
21 and crank case 5 is effected in a similar
manner by means of a pipe line (31), one
end of which is threaded into the cap (25),
the opposite end terminating in a {-joint
(32), from the outer end of which leads a
pipe (33), connecting with the outer end of
a pipe (34), the inner end of which is
threaded into the crank case (5). Thus it
will be seen that the circuit between the
visual gage and transmitting piston is com-
pleted.  Now when each arm of the visual
gage is half filled with a column of mer-
cury for instance, and the balance of the
circuit including the space on both sides of
the piston (6) and in the tubes 19 and 21
with a liguid of less specific gravity, such as
oil, it can be seen that a movement of the
piston caused by a rise or fall of the water
m the boiler, as before described, will de-
press the column of mercury in one of the
tubes. It is to be understood that the glass
arm (21) will be proporticned to the gage
glass of the boiler, and the mass of the float
suflicient to force the column of mercury
completely out of the glass tube which will
be the case when the water in the boiler de-
scends below the danger mark. At the junc-
tion of the pipes (29) and (30) an air cush-
ioned expaunsion chamber (35) is provided
to take up the change of volume of the
liquid in the pipes due to change in tem-
peraturve. A similar air chamber 36 is pro-
vided at the junction of the pipes (35 and
34) for the same purpose. The pipe lines
97 and 31 are connected by a coupling (37),
the opposite ends of which are fitted into the
inner ends of the T-joints (28 and 32). The
coupling 37 is provided with a valve (38)
which when opened serves as a means for
adjusting the liquid of the circuit. The
liquid is introduced through the funnel
(24), and the latter is provided in its base
with a three way cock (39) having the
usual T-shaped opening. The cap (25) is
provided with a similar cock (40). Thus
1t can be seen by turning the cecks in one
direction the mevcury may be first intro-
duced and then by bringing the openings of
the cocks into rvegistration with the termi-
nals of the pipe lines the operating liquid
can be inserted. Connection between the
crank case (15) and recording cylinder

(147) and the line (27) leading from the
funnel to the cylinder 4 1s made by the cross
connections (41 and 42), and disposed in the

pipe line (27) between the cross connections .

is an adjusting valve which is normally
clozed, and since the c¢ylinder (14) and
crank case (5) are cach filled with liquid
a rear movement of the transmitting pist
will produce an opposite or outward move-
ment of the vecording piston whereby the
liquid in the crank case will be forced
through the cross connection (41) and into
the metallic tube (19), and an opposite
movement of the transmitter will produce
an opposite eflect, as will be obvious.

Disposed adjacent the recording cylinder
(147) is a recording dial (43) actuated by a
suitable clock work mechanism (not shown)
and jowrnaled in the crank case 15 is a
shaft (44). A crank (45) has one end
keyed to the shaft and its opposite end
journaled on the crank pin (46) and the
free end of the piston rod (18). One end
of the shaft 44 extends through the crank
case and has keyed thereto a pointer (47)
carrying at its free end a pen which bears
on the face of the dial (43) leaving a curve
showing the water level in the boiler at all
times of the day.

An clectrically operated indicator is dis-
posed in any convenient place remote from
the boiler for instance in the engine room
and in the present instance is shown to con-
sist of a voltmeter (48) and a resistance
coil (49). 'The latter is disposed adjacent
the transmitting mechanism and keyed to
one end of the shaft (11) projecting beyond
the crank case (3) is one end of a lever (30),
the free end of which is provided with a
shoe (51) which bears on the resistance coil
(49). One pole of a suitable battery 52 is
connected to one end of the resistance coil
49 and the other pole is connected to the
other end of the coil and a connection is
made between one end of the coil and the
indicator 48 and the circuit is completed
through the conductor 53 and the siiding
contact arm 50 and contact 51. Thus it
will be seen when the shaft (11) is turned
by the piston as before described the shoe
(51) will move along the coil (49) and a
vise or fall of potential, according to the
direction of movement of the lever, will be
shown on the voltmeter, the scale of which
is graduated to show the inches of water
in the boiler.

In Fig. 2 1s shown a modified form of the
device used in connection with a bridge and
engine room indicator, such as ave employed
on steam vessels. In the present Inztsnce
the recording cylinder (54) is dizposed
within the engine room. This cylinder is
provided on one end with an enlarged water
tight crank case 53, similar to the type
alveady described, w reciprocating piscon
(56) 1s within the cylinder centrally pro-
vided with a wrist pin (57) on which is
journaled one end of a piston rod (58).
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Journaled in the crank case (55) is a shaft
(59) having keyed thereto one end of a
crank arm (60), the opposite end of which
is journaled on the crank pin (61) carried
by the free end of the piston rod (58).
Keyed to one end of the shaft (59) pro-
jecting beyond the crank case (53) 1s a
toothed wheel (62), and disposed adjacent
the outer face of the crank case is the usual
arcuate plate (63) having inscribed spaces
on its face in which are marked “ Ahead”,
“Astern”, ete. A spindle (64) journaled
in the crank case 55 has keyed on one end
projecting beyond the said crank case, a
pinion (65) which meshes with the toothed
wheel (62). A pointer (66) has one end
keyed to the opposite end of the shaft pro-
jecting beyond the crank case (55) and its
free end disposed over the spaced surface
of the plate (63). The transmitting cylin-
der (64”) is arranged on the bridge of the
vessel, and 1s provided on one end with an
enlarged water tight crank case (65”) of
the kind already described. A transmit-
ting piston (66”) reciprocates within the
cylinder (64”) and is centrally provided
with a wrist pin (67), on which is jour-
naled one end of a piston rod (68). Jour-
naled in the opposite sides of the crank case
is a shaft (69) having keyed thereto one
end of a crank (70), the opposite end of
which is journaled on a crank pin (71) car-
ried by the free end of the piston rod (68).
On one end of the shaft (69) projecting
beyond the crank ease is keyed a toothed
wheel (72). An arcuate plate (73) having
inscribed on cne face readings correspond-
ing to those on the engine room plate (63)
is supported adjacent the crank case (63%)
and journaled i the latter adjacent the
shaft (69) is a spindle (74) having keyed

on one end projecting beyond the crank

cace, a pinion (75), which meshes with the
toothed wheel (72), and keyed to the oppo-
site end of the spindle beyond the crank
case is an operating arm (76) which ex-
tends across the face of the plate (73). A
connection is established between the crank
cases 55 and 65 by means of a pipe line (77),
and a similar pipe (78) connects the cylin-
ders 54 and 64". Thus it will be seen when
the spaces in the crank cases, cylinders, and
the pipes are filled with liquid as before
described a movement of the operating arm
(76) to one of the spaces on either side of
the central space will cause the transmit-
ting piston to move inwardly or outwardly,
and an opposite movement is thereby im-
parted to the piston (56) and pointer (66).
It is to be understood that the reading on
the engine room plate or dial 63 corresponds
with the reading on the bridge dial 73,
and when the indicator upon the bridge dial
is pointing to the right of the central space
thereof, the indicator on the engine room

-

dial will also be pointing to the right of the
central space upon its dial. ,

Fig. 3 shows another modification wherein
the cylinders are connected with the rudder
post and a bridge dial, the latter indicating
any movement of the former. In this con-
struction, the transmitting cylinder (79),
with its crank case (80), piston (81) and
piston rod (82) are disposed in the after
part of the vessel adjacent the rudder post
(not shown). A shaft (88) is journaled in
the crank case (80) and is connected with
the free end of the piston rod by a crank
(84), as before described. On the outer end
of the shaft is keyed a toothed wheel (85).
A spindle (86) is similarly journaled in the
crank case, and is also provided on one end
with a pinion (87) meshing with the toothed
wheel (85), and on the opposite end is rig-
idly fitted to the middle of a cross bar (88).
Connection between the ends of the latter
and a similar bar (not shown) on the rudder
post 1s effected by rods (89). The record-
ing cylinder (90), with its crank case (91),
piston (92) and piston rod (93), is ar-
ranged in a suitable position on the bridge
or in the pilot house.

Like the construction just described, the
crank case is provided with a shaft (94)
having a crank (95), one end of which is
connected to the free end of the piston rod,
and 1s also provided on its outer end with
a toothed wheel (96). A suitable dial (97)
graduated on one face with degree marks is
disposed adjacent the crank case (91), and
journaled in the latter is a spindle (98) hav-
ing keyed to one end beyond the crank case,
a pinion (99) which meshes with the toothed
wheel (96). A pointer (100) is keyed to
the opposite end of the spindle, and moved
over the graduated face of the dial (97).
The crank cases 80 and 91, and cylinders 79
and 90, are connected by the pipe lines (101
and 102), respectively. When the cylinder
crank case spaces, and the pipes are filled
with liquid, as before described, it can be
seen how any angle to which the rudder is
moved will be instantly indicated on the
dial (97).

From the foregoing it can be seen that we
have provided a construction which can be
applied to various uses without departing
from the spirit of the invention.

What we claim as new is:—

1. A means for determining the water
level in a boiler or the like, comprising a
cylinder having at one end an inclosed crank
case, a piston and piston rod in said eylin-
der, an indicator and recorder connected
with said piston rod, a second cylinder hav-
ing an inclosed crank case, and a transmit-
ting piston and piston rod combined with
said second named cylinder, a hydraulic cir-
cuit connecting the said eylinders and cranlk
cases, and a connection between the trans-
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mitting piston rod and the water column of
the boiler whereby a rise or fall of the lat-
ter will operate said indicator and recorder
through the circuit and pistons.

9. In a device Tor determining the water
Jevel in a boiler, a plurality of cylinders
each of which is provided with a closed
crank case, and a piston and piston rod, a
water column, a float positioned therein, a
hydraulic circuit connecting the said crank
cases and cylinders, a connecting means in-
terposed between one of said cylinders and
said float in said water column, and a ve-
corder and indicator cotperating with an-
other of said cylinders, and operated by the
latter through the said civeuit and first
named piston rod.

3. In a device for determining the water
level in a boiler or the like, comprising a
plurality of gages and a recorder, a plural-
ity of cylinders each of which is provided
with a closed crank case, a piston and piston
rod, a hydraulic circuit connecting the said
crank cases and cylinders, a connecticn be-
tween sald piston rods and the recorders,
connecting means between said cylinders and
gage, and means codperating with one of
said pisten rods and adapted to operate the
same whereby when a rise or fall of water in
the boiler or water column occurs it will be
indicated by the recorder and gage through
the cirenit and pistons.

4, The combination with an indicator of a
plurality of cylinders each of which is pro-
vided with a closed crank case, a piston and
piston rod, a hydraulic circuit connecting
the said crank cases and cylinders, a connec-
tion between one of said piston rods and the
indicator, and means for transmitting move-
ment to another of said piston rods whereby
the indicator is actuated through the circuit
and the first named rod.

5. In an indicator, the combination with
a plurality of mechan’cally operated record-
ers and a gage glass, of a plurality of cylin-
ders each of which is provided with an in-
closed eranlc case, a piston and piston rod, a
hydraulic circuit connecting the said cylin-
ders, crank cases and gage glass, a pointer
for said recorders and a connection between
said pointer and piston rods, and means for
transmitting movement to one of said piston
rods whereby the movement is indicated by
said egage glass and recorder through the
said eirenit. :

6. In o device of the class deseribed, the
combinaticn with an indicator and a re-

corder, of a plurality of cagings, pistons |
working within said casings, a water celiunn |

case, a float positioned therein, a pointer
connected to said float, a piston rod con-
nected at one end to said piston, and means
connected to the other end of said piston rod
and said float and pointer for reciprocating
said piston and swinging said pointer when

said float is raised or lowered with the height
of the water contained within the water
column case.

7. In a device of the class described, the
combination with an indicator and a re-
corder, of a plurality of casings, a water
column case contiguous to said casings, pis-
tons working within said casings, means
connecting said casings, means cooperating
with one of said pistons within one of said
casings for reciprocating the other piston
in the other casing when said first- men-
tioned piston is operated, a rotating dial, a
pointer cotperating with said last-men-
tioned piston, and means carried by the
outer end of said peinter and engaging said

 rotating dial for recording the height of

the water within said water column case.

8. In a device of the class described, the
combination with a plurality of casings,
means connecting said casings, of a gage
communicating with said connecting means,
sald gage adapted to contain liquid, and
means positioned in one of said casings
whereby when said means are actuated said
indicator and recorder will also be actuated
through the medium of said gage and con-
necting means between said casings.

9. In a device of the class described the
combination with a plurality of casings,
plungers positioned therein, of a water
column casing, a float positioned therein
and cobperating with one of said plungers,
a confact arm codperating with one of said
plungers and said float and adapted to be
actuated thereby, and electrical means co-
operating with said contact arm for indicat-
ing the height of the water level within said
water column casing.

10. In a device of the class deseribed the

combination with a plurality of casings,.

plungers positioned therein, a water column
casing, a float positioned therein, of a con-
tact arm codperating with one of said plun-
gers and said float and adapted to be actu-
ated theveby, a contact plate carried by one
end of said contact avm and a resistance coil,
said contact plate adapted to engage said re-
sistance coil, and a voltmeter electrically
conneeted to said contact arm and said re-
sistance coil swhereby when said contact arm
moves upon said vesistance coil said volt-
meter will indicate the height of the water
within the water column casing.

11. Tn a device of the class described the
combination with a plurality of casings,
plungers positioned therein, a water column
casing, & float positioned therein, of a con-
tact arm cobperating with one of said plun-
gers and adapted to be actuated thereby, a

| resistance coil, a metallic circuit having its

terminals connected to the respective ends
of said resistance coil, a contact plate car-
ried by the outer end of said contact arm,
and adapted to travel over said resistance
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In testimony whereof we hereunto affix
our signatures in presence of two witnesses.
ROLLO B. FRYETT.
HENRY H. BOTTEN.

JorN A. Best, Jr.,
J. W. Bryax.

- coil for increasing and decreasing the differ-

ence of potential between the poles of said
circuit, a voltmeter, means electrically con-
_necting said contact arm and one end of
5 said resistance coil to said voltmeter, and ’ Witnesses:

saild voltmeter adapted to be actuated when
said arm is swung upon said resistance coil.




