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To all whom it may concern:

Be it known that I, EDwARD J. CLARKE, -

a citizen of the United States, residing at
Scranton, in the county of Lackawanna and
State of Pennsylvania, have invented new
and useful Improvements in Gages, of which
the following 1s a specification.

This invention relates to gages, the object
of the invention being to provide a combined
pressure and temperature gage for steam-
boilers, whereby the pressure of the steam and

the temperature within the boiler may be

readily and conveniently determined af any
time, permitting the engineer or fireman to
take measures to prevent an explosion when
conditions are such that an explosion is liable
to occur. ' -

My invention operates on the  principle
that a certain temperature should exist with
a determined steam-pressure in the boiler
and that such temperatures and pressures
should always be reasonably congistent ;
otherwise a condition not indicated by the
ordinary gage and of which no warning is
given by the indicators now in use is liable
under certain phases or instances to ensue,
which will cause an explosion notwithstand-
ing the fact that a steam-gage may show that
the pressure of steam within the boiler is
much less than that which the boiler is de-
signed to stand. ’

It 1s well known that a gas does not give a
pressure consistent with the temperature un-
der which it has been evolved unless it con-
tains moisture, and a superheated gas is free
from moisture, and that the temperature of a
steam-boiler. may reach such a degree where
the water or steam in the boiler will separate
into its component gases. When such con-
ditions exist, any sudden change of tempera-
ture from the injection of colder feed-water

~or relief from the opening of a valve produces

a recombination, with violence, of the gases
and vapor, as a result of which the boiler is
subjected to a much greater strain than that
indicated by the steam-pressure shown by
Hence an explosion is liable to

apparent cause.

My invention provides -a device which
shows the relative conditions as to pressure
and temperature.which should exist within
a hoiler and which indicates when these con-
ditions become inconsistent, as when, for in
stance, the temperature of the boiler is above
that which should occur with a given steam-

‘pressure, thus enabling an engineer or attend-
ant to take steps to restore normal condi-
tions, thereby preventing excessive super-
heating of the steam and overstrain, without

indication, on the boiler.

In the accompanying drawings I have
shown certain means for carrying my inven-
tion into practical effect, without, however,
intending to limit the invention to the par-
ticular means which, for the sake of illustra-
tion, I have set forth, and in these drawings
Figure 1 is a front elevation of a gage em-
bodying the principles of my invention.

' Fig. 2 is a similar view with the cover of the
casingcremoved. Fig. 3 is a section through

the complete gage on a plane indicated by
the line 3 3 of Fig. 2. Fig. 4is a similar view

taken on the plane indicated by the line 4 4 of

Fig. 2. Fig. 5is a cross-section through the
fire-box and shell of a locomotive-boiler,
showing the application of the invention
thereto. Fig. 6 is a vertical longitudinal sec-
tion on line 6 6 of Fig. 5, and Fig. 7 is.a longi-
tudinal section of the tube containing the
expansive medium.

The numeral 1 in the drawings represents'.

the casing of the gage, which may be of any
approved form, size, and material and which,
as shown, is provided with a front cover-

plate 2, having a central vertical slot 3 and’

upon the outer side of which is secured a plate
4, having a coinciding slot 5, said slot sepa-
rating the body portion of the plate to form
opposite portions or branches 6 and 7. The

face of the portion 6 is suitably graduated to.

form a pressure-gage, opposite certain lines
of -which are arranged figures indicating
pounds pressure, while the face of the portion
7 is similarly graduated and figured, the fig-
ures thereon indicating temperatures. As
shown, the sets of lines of graduation and fig-
ures are arranged opposite each other or in
corresponding registering relation, the line
upon the portion 6 indicating the number of
pounds of steam generated at a certain tem-
perature being arranged opposite the corre-
sponding line on the portion 7 designating
such temperature. The pressure-gradua-
tions range from the zero-point to a suitable
limit, in the present instance two hundred
and twenty-five pounds, while the tempera-
ture-graduations range from 212°, Fahven-
heit, the point at which steam is evolved, to
398°, at which temperature the .pressure
limit noted above is produced under normal
conditions. For convenience I shall herein-

o

6o
645\
*
75
8o
85
90
95
100

10§




after term the part 6 and its graduations a
“pressure-scale’” and the part 7 and its
graduations a ‘“ temperature-scale,” which, in
effect, they form. Codperating with these
scales are suitable pointers or indicators 8
and 9, carried by stems 8’ and 9’, which move
vertically in the slots 3 and 5. These point-
ers are actuated, respectively, by the operat-

- ing elements A and B, constituting, with the
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scale-plates and pointers, steam-pressure and
temperature gages.

The operating mechanism A of the steam-
pressure gage COMPprises a pressure expansion-
coil 10, connected by a coupling 10* with a
steam-conducting pipe 10°, leading into the
steam-space C’ of the boiler C, said coil 10
being provided at its free extremity with a
shank 11, carrying a pin 12, which is adjust-
able to vary its range of movement under a
given amount of movement of the tube in a
longitudinal slot 13, formed in an arm 14 of a
toothed quadrant or rack 15. This quad-
rant is fulcrumed to swing upon a suitable
supporting-rod 16 and stands at an angle to
the vertical, as shown in Fig. 4, and its
toothed portion meshes with a pinion 17, rig-
idly mounted upon one end of a shaft 17/,
journaled in a bracket 18, fixed to the casing
1, said shaft carrying at its opposite end a
rigid gear-wheel 19, which meshes with a pin-
ion 20, fixed to a shaft 21. The shaft 21 is
journaled in a bearing-block or bracket 22
upon the lower end of a vertical standard 23
and has also fixed thereto a sprocket-wheel
24, around which passes an endless sprocket-
chain or carrier 25. The sprocket-chain also
passes around a guide or direction sprocket-
wheel 26, journaled in a bearing-block or
bracket 27 at the upper end of the standard
93. The stem 8’ of the pointer or indicator 8
is connected to a block 28, which is fastened
to the forward stretch of the chain 25 and is
mounted to slide upon the standard 23,
thereby guiding the hand or pointer 8 and the
said forward stretch of the chain in true ver-
tical paths. When the tube or coil 10 is ex-

‘panded to a greater or less extent, its shank

11 is projected correspondingly, and the pin

- 12 communicates corresponding motion to
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the arm 14 and swings the toothed segment or
quadrant 15 in the direction of the arrow in
Fig. 4, thereby imparting motion to the train
of gears before described to turn the bottom
sprocket-wheel 24 to the right in Fig. 4 and
actuating the chain, so that its front stretch
will- move upward, thereby causing the
pointer 8 to also move upward on the pres-

sure-scale 6 and indicate, in connection with.

the figures or lines of graduations thereof, the
amount of pounds pressure in the boiler.

The temperature-scale indicating mechan-
ism B comprises an expansion tube or coil 30,
which in practice is connected by a coupling
30® with a pipe 30°, extending through a
stuffing-box or plug 30° in the boiler-shell

829,368

and communicating therein with a tube or
casing ¢?, arranged at the water-line inside the
boiler and containing an expansive medium
¢®, The free end or extremity of this coil has
an arm or shank 31 carrying a pin 32, which
is adjustable to vary its range of movement
under a given amount ef movement of the
tube in a slot 33 in the arm 34 of a toothed

quadrant or rack 35, pivoted at 36 upon a .

suitable bracket 37, fixed to the rear of the
casing 1. The toothed face of this quadrant
or segment is directed upward and meshes
with a pinion 38 on a shaft 39, journaled in
the walls and at the lower end of an oblong
rectangular frame 40 and also in a bracket 41
fixed to the casing 1.

Mounted in the upper portion of the frame

40 is a shaft 42, which extends at one end lat-

erally therefrom and has fixed thereto a cam
gear-wheel 43.  On the shaft 42 is a sprocket-
wheel 44, which is driven by a sprocket-
chain 45, passing therearound and around a
sprocket-wheel 46 on the shaft 39, whereby
when the quadrant 35 is actuated motion will
be transmitted to the cam-gear43in a manner
readily understood. The cam-gear is adapt-
ed to mesh with a spur-wheel or pinion 47,
mounted upon a shaft 48, journaled in a bear-
ing-block or bracket 49, fixed to the upper
end of a standard 50. On said shaft 48 is
also a sprocket-wheel 51, over which passes a
sprocket-chain. 52, which also passes around
a sprocket - wheel 53, mounted on a suit-
able stub-shaft journaled in a bearing-block
or bracket 54, fixed to the lower end of the
standard 50. The chain 52 is-thus arranged
vertically, and its front stretch is disposed
just in rear of the standard 50 and in line
with the vertical stretch of the chain 25 of
the mechanism A. The stem 9 of the
pointer 9 is carried by a block 55, which is
suitably fastened to the forward stretch of
the chain 52 and is fitted to slide vertically
on the standard 50, thereby causing thesaid
vertical stretch of said chain and the pointer
9 to move in true vertical paths. The point-
ers 8 and 9 are so connected to the forward
stretchers of the chains 25 and 52 that they
lie opposite each other when the parts of the
gage are in normal position, as shown in Figs.
1 and 2. '

When the coil 30 expands to a greater or
less extent, the gear 35 is swung to the right
in Fig. 3 in an obvious manner and’ through
its connection with the chain 45 communi-
cates motion to said chain and thence to the
cam-gear 43, which turns to the left or for-
wardly in the direction of the arrow shown in
Fig. 3'and meshes with the pinion 47, thereby
communicating motion to the chain 52, caus-
ing the vertical stretch thereof to travel up-
ward and carry with it the pointer 9, which
cooperates with the figures and lines of grad-
uation on the temperature-scale 7 to indicate
the temperature of the boiler’s contents. In-
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asmuch as the ratio of movement of the gear-
ing of the pointer 9 must be increased with
respect to that of the pointer 8, for reasons
hereinafter stated, the cam-gear 43 is em-
ployed, which gives the necessary amount
of toothed or motion-transmitting surface to
actuate the chain 52 to the desired degree,
and as on this' account provision must be
made for compensating for a variation in the
arrangement of parts owing to the toothed
portions of said cam-gear being at different
points from its axis the frame 40, carrying
the gear, is mounted to swing at its lower end
upon the shaft 39,s0 that said frame maymove
rearwardly as its toothed surface meshing
with the pinion 47 increases its distance from
the shaft 42 and to correspondingly permit
sald frame to swing forward when the direc-
tion of movement of the cam-gear is reversed.
The cam-gear is normally mounted in en-
gagement with the pinion 47 by the weight
or pressure exerted by the parts when the
frame is in its normal position or inclined for-
ward of the vertical line of the shaft 37 and is
maintained in such position by the use of
suitable retaining means, which must be of
such a nature as to permit the frame 40 to
have free swinging movement. The retain-
ing means shown in the present instance con-
sist of a curved or arcuate guide 56, fixed at
one end to the rear wall of the casing1 and
projecting upwardly therefrom. To the up-
per end of the frame 40 is secured an eye 57,
through which the guide 56 passes and which
slides on said guide as the frame 40 swings in
one direction or the other. .
Surrounding the guide is a coil-spring 56/,
‘which bears upon said eye and exerts a re-
sistance to the rearward movement of the
frame 40, thus requiring it to be positively
swung rearwardly by the action of the cam-
gear 43. When positive movement is exert-
ed, the guide 57 will slide along the guide 56

against the resistance of spring 56’ in a man--

ner readily understood, and when the coil 30
reacts or contracts and the motion of the
parts is reversed the action of the quadrant
35 in returning to its normal position, as well
as the weight of the frame 40 and attached
parts and the pressure of the spring 56’ will
swing the frame 40 forward to its normal po-
sition, thus again bringing the cam-gear 43
into mesh with the pinion 47.

If desired, another form of resisting and
retracting device—such as a cord or chain
58 and a weight 59, as shown in dotted lines
in Fig. 3-—may be used in place of the spring
56’. The weight 59 will be attached to one
end of the cord, which will pass upwardly and
rearwardly over a direction-pulley 60 and be
attached at its upper or opposite end to the
eye 57 or directly to the upper end of the
frame 40, as desired.

In the operation of the apparatus it is as-
sumed, as before described, that the pointers

2 ]

8 and 9 should always be arranged opposite
each other or in registering relation when the
pressure and temperature in the boiler are
consistent—that is to say, when the temper-
ature accords with the gage-line or numeral
on the gage 7 coinciding with that on the
gage 6 which indicates the amount of steam-
pressure which the boiler should contain
under such temperature. Thus if the pointer
8 has been moved upward on the scale 6 to
codperate with the numeral 100" thereon,
indicating that the pressure in the boiler is at
one hundred pounds, the pointer 9 should
lie opposite the same and indicate that the
boiler temperature is approximately 338°.
If the corresponding indications as shown by
the gage are, on the contrary, inconsistent
with each other—that is to say, if when the
pointer 8 is at ““100” on the gage 6 and the
pointer 9 instead of registering with the
numeral 338" on the gage 7 has passed up-
wardly beyond said numeral-—then the gage
as a whole will indicate that an inconsistency
between the steam-pressure and the boiler
temperature exists and that attention to the
boiler is required. As before stated, it is
well known that a gas does not give a pres-
sure consistent with the temperature under
which it has been evolved unless it contains
moisture, and a superheated gas is free from
moisture, and that the temperature of a
steam-boiler may reach such a degree where
the water or steam in the boiler will separate
into its component gases. When such con-
ditions exist, the boiler is apt to be subjected
t0 a much greater strain than that indicated
by the steam-pressure shown by the gage, as
when, for instance, a violent recombination
of the gases and vapor is caused by a sudden
reduction of temperature produced by the
injection of colder feed-water or the quick
relief afforded by the quick opening of a
valve. Hence an explosion is liable to oc-
cur without previous warning and without
apparent cause. If the pointer 9, cooperat-
ing with the gage 7, shows that the temper-
ature within the boiler is much greater than
that which should accord with the steam-
pressure indicated on the gage 6 by the
pointer 8, the engineer, fireman, or other at-
tendant will know at once that an abnormal
condition exists and that proper measures
should be taken to reduce the temperature.
My invention therefore provides a simple
and effective combination-gage which shows
the relative conditions as to pressure and
temperature which should exist within a
boiler under any degree of any steam-pres-
sure and which indicates when these condi-
tions becoime inconsistent, thus enabling
normal conditions to be quickly restored to

‘obviate any lability of an explosion.

The tube C?, containing the expansive fluid
(3, is placed in practice in the boiler at the
point first influenced by a change of temper-

7()

75

8o

85

go

100

105

120

125

13(




"

ature. In the type of boiler shown the said
tube is supported above the inner end of the
fire-box D and out of contact with the crown-
sheet D’ to prevent fluctuations from the in-
fluence of heat by conduction of the metal,
yet close enough to said sheet to be uni-
formly influenced by the evolved heat. It
will thus be understood that while the tube
C* will be arranged at a definite point in the
boiler such point will vary according to the
type of boiler to which the gage is applied.
The expansive medium' C* may consist of

- any volatileliquid capable of responding rap-

5

20

idly to temperature variations, oil of turpen-
tine, however, being preferably employed, as
this volatile agent is rapidly and uniformly
responsive to temperature changes. The
quantity of turpentine employed in practice
is sufficient to occupy approximately two-
thirds of the total containing capacity of the
casing C?, pipe 30°, and coil 30. This agent

" is vaporized, and as the vapor expands and
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contracts or its tension varies.under vari-
ations in the boiler temperature the coil 30
will be expanded and contracted to a propor-
tionate degree. I employ oil of turpentine
or some other similar highly-volatile agent in
preference to water, as an inclosed body of
the latter is not sufficiently responsive to
temperature changes.

Owing to the fact that the advancing ratio
of temperature is different from that of pres-
sure, as will be apparent by reference to the
temperature and pressure scales, from which
it will be seen that the degrees of temperature
vary irregularly between regular periods of
pressure progression, it is clear that in order
to enable the temperature-graduations on
the scale 7 to be arranged opposite the gradu-
ations on the scale 6, setting forth the pres-
sures normally produced under such temper-
atures, some means must be provided to
vary the ratio of movement of the gearing
of the temperature-scale with respect to the
gearing of the pressure-scale in order that the
pointers 8 and 9 may have the same degree of
movement notwithstanding necessary vari-
ations in the construction of the coils 10 and
30 and different degrees of movement im-
parted thereto under the relatively different
pressures acting thereon as long as the tem-
perature and pressures are consistent. This
varying ratio of movement of the two sets of
gearing is secured by the use of the cam-gear
43; but any other equivalent means for pro-
ducing the same result may be employed.

It will be apparent that in this particular
my invention differs radically from all prior
pressure and temperature gages.
that the use of a gage having opposite pres-
sure and temperature scales and hands or
pointers codperating therewith to indicate at
the same time the pressure and temperature
has been suggested, such a device being
shown in the United States patent to Sey-

Tam aware-
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ferth, No. 301,397, dated -July 1, 1884. 1In
this patent the hands are operated by similar
pressure-expanded spring tubes or coils, from
which it will be apparent that the extent of
movement of the hands will be dependent
wholly upon the degrees of pressure exerted
upon the coils, and as such degrees vary even
when the pressure is consistent with the tem-

| perature under which it is produced the inop-

erativeness of such a structure to secure cor-
responding movements of the hands when a
consistency of pressure and’temperature is
maintained will be obvious.

An important and desirable advantage
which my invention provides over the pat-
ented device is that by causing the hands or
pointers to operate in timed accord or to
have the same degree of movement at all
times when the generation of steam is pro-
gressing under normal conditions the degrees
on the pressure-scale 7 may be arranged op-
posite the degrees on the scale indicating the
temperatures under which such pressures are
normally produce., thus enabling the engi-
neer or fireman to determine by visual obser-
vation and without the necessity of memo-
rizing or referring to a table whether or not
the pressures and temperatures indicated by
the hands or pointers are consistent or incon-
sistent.

. T am also aware of the prior United States
patent to Liyman, No. 6,955, dated December
18, 1849, disclosing a combined steam-pres-
sure gage and low-water indicator and alarm,
wherein two companion mercury-gages are
used and provided with corresponding pres-
sureindications, one of the gages being adapt-
ed when the mercury therein expandsto a cer-
tain degree to sound a low-water-alarm whis-
tle. While it is true that the mercury in the
low-water gage of this device is operated by
the pressure of steam generated from a body
of water inclosed in a vessel disposed in the
boiler at the point first influenced by a varia-
tion of temperature, it is nevertheless a fact
that the primal purpose of this construction
is to secure increased pressure when the wa-
ter falls below the normal level to sound an
alarm and not to indicate the maximum inte-
rior temperature of the boiler. It is further-
more apparent that while the temperature of
the boiler may be determined by inspection
of the pressure indications on the alarm-
scdle such - determination would involve
either expert mental calculation or the use of
a pressure and temperature table for consul-
tation, as the scale indications are not ar-
ranged or intended to indicate the degrees of
temperature under which the pressures are
produced. Moreover, the patentee’s construc-
tion clearly does not show a scale having tem-
perature and pressure graduations arranged
m corresponding registering relation, each
pressure graduation being disposed opposite
the graduation indicating the temperature
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under which said pressure is normally pro-
duced, indicators codperating with the re-
spective graduations and sets of gearing or
equivalent means for operating the respec-
tive indicators, said sets of gearing having a
differential ratio of movement to compensate
for the difference between the advancing
ratio of temperature and that of pressure.
The radical differences between the purposes,
functions, and results of Lyman’s gage and
my gage will therefore be readily understood.

By the use of the word “consistent” as
herein applied to pressures and temperatures
I'mean the relative conditions as to temper-
ature and pressure which should exist within a
boiler when the pressure evolved is produced
by the degree of temperature under which
it should normally be evolved. By the use
of the word ‘‘inconsistent’’ 1s meant a con-
dition which exists when the pressure indi-
cated is less than that which should be pro-
duced under the indicated temperature.

It is to be understood that the scale may
show that an inconsistency between pressure
and temperature exists when the danger of an
explosion is remote, as when the boiler con-
tains a large amount of impurities, so that
the scale will indicate in either event that the
boiler requires attention. '

From the foregoing description, taken in

connection with the accompanying drawings,

the construction and mode of operation of
the invention will be apparent without a fur-
ther extended description. Changes in the
form, proportions, and minor details of con-

* struction and additions may be made within
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the scope of the invention without departing
from the spirit or sacrificing any of the advan-
tages thereof. '

Having thus described the invention, what
is claimed as new is—

1. In a gage, an endless carrier, an indi-
cator actuated thereby, an expansion device,
a swinging rack actuated by said expansion
device, and means for communicating mo-
tion from the rack to the endless carrier.

2. In a gage, an endless carrier, an indi-
cator actuated thereby, an expansion ele-
ment, a cam-gear, means actuated by said
gear for imparting movement to the carrier,
operating connections between the expan-
sion element and cam-gear, and means for
compensating for the movement of said cam-

ear. .
8 3. In a gage, an endless carrier, an indi-
cator operated thereby, an expansion ele-
ment, a cam-gear, means for imparting mo-
tion from the expansion element to the cam-
gear, means for imparting motion from the

_cam-gear to the carrier, a movable support
for the cam-gear, and means for normally

holding the cam-gear in operative position.
4. In a gage, an endless carrier, an indi-

cator attached to said endless carrier, an ex-

pansion device, a swinging element actuated

by said expansion device, and means for com-
municating motion from said swinging ele-
ment to the endless carrier.

5. Ina gage, a standard, an endless carrier
supported by said standard, an indicator
guided by the standard and connected to the
carrier, an expansion device, a swinging ele-
ment actuated by said expansion-device, and
2eans for imparting motion from the swing-
ing element to the carrier.

6. In" a gage, an endless carrier, an indi-
cator actuated thereby, an expansion device,
a train of gears for operating the endless car-
rier, and a swinging rack actuated by the ex-
pansion device and engaging one of the gears
of the train. .

7. In a gage, an endless carrier, an indi-
cator actuated thereby, a gear for driving the
endless carrier, an expansion device, a cam-
gear operated by the expansion device and
meshing with said driving-gear, and a swing-
ing support for the cam-gear.

8. Ina gage, the combination of an endless
carrier, an indicator actuated thereby, a gear
for driving the endless carrier, a cam-gear for
operating said driving-gear, a swinging sup-
port for the cam-gear, an expansion device,
operating connections between the expan-
sion device and cam-gear, and means for re-
sisting . rearward movement of the swinging
support and returning the same to its normal
position when the cam-gear moves out of en-
gagement with the driving-gear.

9. In a gage, an endless carrier, an indi-
cator operated thereby, a gear for driving the
endless carrier, a swinging frame, sprocket-
gearing carried by said frame, a cam-gear op-
erated by said sprocket-gearing and meshing
with the driving-gear, an expansion device,
and means for operating the sprocket-gear-
ing from the expansion device.

- 10. In a gage, an endless carrier, an indi-
cator operated thereby, a gear for driving the
endless carrier, a swinging support, sprocket-
gearing carried by said swinging support, a

| cam-gear also carried by the swinging sup-

port and driven by the sprocket-gearing and
adapted to mesh with and drive the aforesaid
drive-gear, an expansion device, means for
operating the sprocket-gearing from the said
expansion device, and means for resisting
rearward movement of the swinging support
when the cam-gear meshes with the drive-
gear and returning the same to its normal po-
sition when the cam-gear moves out of mesh
with the drive-gear.

11. In a gage, an endless carrier, an indi-
cator operated thereby, a gear for driving the
endless carrier, a swinging support, a cam-
gear carried by said support and adapted to
mesh with the driving-gear to operate the
endless carrier, a swinging support, a cam-
gear carried by said support and adapted to
mesh with the driving-gear to operate the
endless carrier, sprocket-gearing carried by
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the support for operating the cam-gear, an |
expansion device, a swinging rack operated
by said expansion device and operatively
connected with the said sprocket-gearing,
and means for resisting the rearward move-
ment of the swinging support when the cam-
gear meshes with the drive-gear and return-
ing the same to its normal position when the
cam-gear moves out of mesh with the drive-
gear, substantially as described.

12. A gage for indicating the temperatures
and pressures within a steam-boiler, com-
prising temperature and pressure scales hav-
ing graduations arranged in corresponding
registering relation, each pressure gradua-
tion being disposed opposite the graduation
indicating the temperature under which said
pressure is normally produced, pointers co-
operating with said scales, and means em-
bodying sets of pressure-controlled gearing,
one having a regulated variable ratio of
movement with respect to the other, for op-
erating the respective pointers, whereby the
sets of gearing are adapted to compensate for
ifregularities in the degrees of temperature
progression between regular periods of pres-
sure progression to move the pointers at like
ratio when the temperatures and pressures
are consistent.

13. A gage for indicating the temperature
and pressure within a steam-boiler, compris-
ing temperature and pressure scales provided
with graduations arranged in corresponding
registering relation, each pressure-gradua-
tion being disposed opposite the graduation
indicating the temperature under which said
pressure is normally produced, pointers co-
operating with said scales, pressure-influencd
expansion devices, operating connections be-
tween the respective pointers and expansion

devices, and means for definitely varying the
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ratio of movement of one connection with re-
spect to the other connection to compensate
for variations in the advancing range of pres-
sure and temperature in the generation of
steam to adapt the temperature-pointer to
move in timed accordance with the pressure
pointer when the boiler-pressure and the
temperature under which 1t is produced are
consistent, substantially as described.

14. An apparatus for indicating the tem-
peratures and pressures within a steam-
boiler, comprising temperature and pressure
scales having graduations arranged in corre-
sponding registering relation, each pressure
graduation being disposed opposite the grad-
uation indicating the temperature under
which said pressure is normally produced,
pointers cooperating with the respective
scales, traveling carriers for actuating the
pointers, pressure-controlled expansion de-
vices, sets of gearing for actuating the car-
riers from the respective expansion devices,

and means forming part of the temperature--

pointer-operating gearing for definitely vary-
ing the ratio of movement of said gearing
with respect to the pressure-pointer-operat-
ing gearing to compensate for variations in
the advancing range of pressure and temper-
ature in the generation of steam to adapt the
temperature-pointer to move in timed c-
cordance with the pressure-pointer when the
boiler-pressure and the temperature under
which 1t is produced are consistent, substan-
tially as described. "

In testimony whereof I affix my signature
in presence of two witnesses.

EDWARD J. CLARKE.

Witnesses: -
WirriaMm W. SCIIANK,
Horron E. KiMBLE,
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