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To a 27, whom it Tray concer'7. 
Be it known that I, AUGUSTUs PORTILLO, 

a citizen of Mexico, residing at Lowell, in the 
county of Middlesex and State of Massachu 
setts, have invented new and useful Improve 
ments in Steam Gages and Alarms, of which 
the following is a specification. 
My invention relates to steam - pressure 

gages, and has for its object to produce, by a 
simple and efficient construction, a gage that 
will both indicate the pressure in the boiler 
aiad sound an alarm when the pressure ex 
ceeds a predetermined limit, the construction 
being such that it may be applied to steam 
gages already in use; and it consists in a pri 
mary and a secondary index-hand and an alarm 
bell, combined in such a manner that the sec 
ondary hand may be set to indicate the pre 
determined pressure, and the alarm sounded 
when the primary hand reaches on the scale, 
by reason of the steam-pressure, the pounds 
pressure indicated by the secondary hand, the 
details of which means I will now proceed to 
describe. 

Figure 1 of the drawings is a front view of 
the gage with my improvements applied; Fig. 
2, a similar view with the face of the gage re 
moved; Fig. 3, a detailed perspective view of 
the spring - plate, pinion, Scapement-wheel, 
and pallet, 
In the drawings, the letter A indicates the 

case provided with the face B, having thereon 
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a laterally-extending pin, K, and at its end 
with an angular shoulder for the attachment 
of the secondary index-hand L, which projects 
over the pin, and for the application of a key 
to turn the post. While the post may be 
turned by the application of a key or other 
tool, still it fits tight enough not to be acci 
dentally turned, and for those purposes it may 
be secured either by fitting snugly in the open- 6o 
ing made in the back therefor, Or by the appli 
cation thereto of a spring pawl and ratchet, or 
otherwise, as may be found most desirable; 
but in every case the spring-plate will be free 
to slide to some degree thereon. A pinion, M., 
is fitted loosely around the post between the 
pin Kithereof and the spring-plate, so as to be 
free to turn without moving the post, and its 
teeth mesh with those of the segment-rack. 
This pinion is provided on its face with a col- 70 
lar, N, the exposed face of which is either in 
contact with the under side of pin K or in 
close proximity thereto, and provided with a 
lug or cam, n, the face of which cam is pref. 
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erably flattened; but it may be made pointed 75 

: 

or arounded. 
If desired, a spring, b, may be made to en 

circle the post J between the plate i, below 
the dial-plate, and a collar, j', on the post just 
below the dial-plate, so as to have a tendency 
to press the port upward, and thereby hold its 
head l; tightly against the back plate of thc 
case, so as to increase the friction between the 

So 

the scale of pressure, and containing the two parts and render the post more difficult 
spring-tube C, segmental rack D, connecting- to turn; but such construction is not essential, 
link E, pinion F, meshing with the rack, and and may be omitted. 
primary index-hand G, all of which parts are 
of the ordinary construction and application, 
and therefore need not be more fully described. 
I secure, by screws or other means, to the in 
side of the back of the case, and in proximity 
to the segmental rack, a spring metallic plate, 
H, which is curved or formed so that it will 
be slightly above the back of the case and 
free from contact therewith from its riveting 

45 point, or a point in advance thereof, forward 
to its front or free end, where it is provided 
with a pin, I, which projects at right angles 
to the face of the spring-plate. A post, J, 
is passed through the back of the case and 

So through the spring-plate intermediate of its 
ends, and is provided near its inner end with 

O 

A post, O, is pivoted in the case, and is 
provided with a tripping - arm, P, which non 
Imally bears against the side of pin I on the 
spring-plate; and it is further provided with 
an arm, Q, at the end of which is a hammer, 
(1, that strikes against a gong, R, Secured, pref 
erably, to the periphery of the case. The post 
O is also provided with the verge S, which 
engages with the scape-wheel T, which forms 
one member of a train of clock-work mech 
anism of ordinary and well-known construc 
tion, and embracing the cog-wheels U and V, 
the barrel-pinions at , and spring W. If de 
sired, the cog-wheel V might be omitted and 
the cog-wheel U made to mesh directly with 
the pinion l; but, as stated, any ordinary 
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clock-alarm mechanism suitable for the pur 
pose may be employed, and therefore it need 

. not be described in detail. 
The secondary index-hand Lhas on the face 

of the case a dial corresponding in scale to 
that of the primary index-hand. In this in 
stance both scales registering one hundred 
and eighty pounds pressure, and the connec 
tion of the pinions of the two index-hands 
With the Segment-rack is such that the pri 
mary index-hand being opposite zero of its 
Scale, and the cam on the pinion of the Sec 
Ondary hand being opposite Zero on its scale, 
the rack when moved will turn the two pin 
ions So that the primary index-hand and the 
cam of the secondary hand will indicate on 
their respective scales the same pressure. 
The operation of the gage is as follows: As 

Suming that the primary index-hand and the 
cam of the secondary hand are in their normal 
positions opposite Zero of their respective 
Scales, and that the limit of pressure, for pur 
pose of illustration only, is thirty pounds, the 
primary index-hand will be set opposite the 
scale of 30 on its dial by means of a key or 
Other means. Then if the pressure of steam 
be raised to thirty pounds, the primary index 
hand will indicate that pressure on its scale, 
and the cam on the secondary index-hand pin 
ion Will be forced against the pin extending 
laterally from the post of the secondary hand, 
and, as such is rigid and immovable as against 
the pressure of the cam, the latter will be 
pressed under the pin and force down the pin 
ion so as to depress the spring-plate and free 
the pin at the end thereof from contact with 
the arm extending from the pallet-post. The 
resistance to the pressure of the clock-work 
Spring being thus removed, that spring exerts 
its motive power on the train of clock-work 
and sets the same in motion, so that through it 
the verge and its post are oscillated and the 
hammer caused to strike the bell and sound 
the alarm. The alarm continues to be sound 
ed until the cam passes from under the pin, 
When the spring-plate will throw upward its 
pin into the line of movement of the arm ex 
tending from the verge-post, so as to check 
its Oscillation and stop the sounding of the 
alarm. The length of time that the alarm. 
Will be sounded depends on the length of the 
calm or on the time taken to reduce the steam 
pressure. 
Instead of forming the can above the face 

of the collar, the latter may have a notch or 
recess made in its face and the spring con 
structed and applied so as at all times to ex 
ert an upward pressure against the laterally 
extending pin, and the pin at the end of the 
plate applied so as to extend downwardly and 
bear against the verge-post arm, instead of 
upWardly. Under Such modification when the 
notch should reach the lateral pin the spring 
Would force the pin upward, the pin at the 

55 end thereof would be carried from the verge 
post arm, and the verge allowed to oscillate to 
give the alarm, as in the other case. 

omitted. 

There may be departures from the construc 
tion of the several parts described and from 
their arrangement without departing from the 
spirit of my invention, which consists, mainly, 
in combining a Bourdon steam-tube, a pri 
mary indeX - hand, a secondary index-hand 
adapted to a predetermined pressure and alarm. 
mechanism in such manner that the alarm will 
be sounded when the primary index-hand reg 
isters the pressure at which the secondary 
index-hand has been set. One modification, 
as illustrated in Fig. 4, consists in extending 
the post of the verge through the dial-plate 
and securing thereto the secondary index 
hand, which will have the scale as in the other 
form. The verge and hammer will be con 
nected with the post, so as to turn therewith. 
The index-hand in this modification will be 8 
connected with a sleeve encircling the verge 
post, to the lower end of which sleeve there 
will be attached a bevel-gear, a, which will 
mesh with a bevel-gear, b, connected to the Sis 

case by an arm and collar or fork, so that.it 
may be free to revolve and Oscillate, but not 
to slide vertically. Through the gear b' a 
threaded shaft, c, will pass and then extend 
through the verge-post and be permitted to 
slide but not turn therein by means of a pin 
passed through the post and into a groove 
made longitudinally in the shaft, and when 
the gear b is revolved by turning the index 
hand to set it, the shaft c will be caused to rise 
or fall, according as the index-hand is turned 
in One direction or the other. There will be 
rigidly connected to the expansible steam-tube 
an arm, d, which will extend into such prox 
imity to the shaft c that the latter cannot os 
Cillate until the arm is moved above the end 
of the said shaft. The length of the shaft c 
and its adjustments with reference to the 
movement of the secondary index-hand are 
Such that the distance the arm will have to 
travel to pass the end of the shaft will be in 
proportion to the pressure of steam requisite 
to reach the number of pounds pressure in 
dicated by the secondary index-hand on its 
dial. When the arm passes the end of the 
shaft, the verge will oscillate and the alarm be 
Sounded. It will be observed that the second 
ary index-hand in this modification will be set 
and remain fixed as in the first-described con 
struction. When this modified construction 
is used, the spring-plate, pinion, and arm con 
necting the pallet-post with said place are 

Such is the case also when the con 
struction in Fig. 5 is used. In this last modi 
fication the verge-post shown in Fig. 3 will be 
used and there will be extended upwardly from 
it an arm, e, against which there will abut or 
extendlin close proximity thereto arearwardly 
extended arm connected with the secondary 
index-hand. The index-handlin this case will 
be connected by a thumb-screw, f, to the ver 
tical arm (, connected rigidly to the steam 
tube, and a vertical slot in the dial-plate of 
the case will permit the index-hand to be ad 
justed higher or lower upon said arm, so as to 
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bring the rear end of the index-hand nearer to 
or farther from the upper end of the arm e. 
A scale corresponding in divisions to the other 
scales, but in this instance made vertical in 
stead of circular, will be formed along the 
edge of the slot, and will descend numerically, 
so that, for instance, if the alarmis to be given 
at thirty pounds pressure, the index-hand will 
be set opposite the figure 30 on the scale, and 
then the pressure of steam must be sufficient 
to expand the tube so as to raise the index 
hand from 30 to zero, when the index-hand 
will have passed the end of the arm e and the 
alarm sounded by the oscillation of the pallet. 
It will thus be seen that in this form, as the 
secondary index-hand moves with the expan 
sion of the gage-tube and the hand is set to a 
predetermined pressure, the approach to that 
pressure will be indicated by the approach of 
the hand to Zero on the Scale. - 

Having thus described my invention, what 
I claim is 

1. The combination, with a Bourdon press 
ure-gage and its primary index-hand, of a 
secondary index-hand adapted to be set at a 
predetermined pressure, an alarm, means for 
connecting both hands with the extensible 
steam-tube of the gage, and means for releas 
ing the striking mechanism when the pri 
mary index-hand registers the pressure at 
which the secondary index-hand has been Set, 
whereby the movement of the primary index 
hand and the sounding of the alarm are coln 
trolled from the expansible steam-tube, Sub 
stantially as described. 

2. The combination, with a Bourdon press 
ure-gage and its primary index-hand, of the 
movable post provided with a secondary in 
deX - hand adapted to be set at a predeter 
mined pressure, a pinion mounted loosely on 
said post and meshing with the sector-rack of 
the gage, a cam operated from the loose pin 
ion, an alarm and mechanism for striking the 
same, a plate engaging with a portion of the 
alarm mechanism to prevent its movement, 
and a projection for the Said calm to operate 
on to release the alarm mechanism and cause 
the alarm to be sounded when the prede 
termined pressure is reached, Substantially as 
described. 

3. The combination, with the primary in 
dex-hand, its pinion, steam-tube, and sector 
rack of a pressure - gage, of a post, a pro 
jection extending laterally therefrom, a sec 
ondary index-hand mounted on the post over 
the said projection, a pinion fitted loosely on 
the said post, a can between the pinion and 
projection of the post, adapted to vary the 

distance between the pinion and said pro 
jection, a spring - plate beneath the pinion, 
provided with a pin at one end, a post carry 
ing a hammer, verge, and arm engaging With 
the pin on the spring-plate, the gong, and the 
train of clock-work mechanism, substantially 
as described. 

4. The post provided with the lateral pro 
jection and secondary index-hand adapted to 
be set to a predetermined pressure, the pin 
ion mounted loosely on the post and carrying 
the cam, and the spring-plate, in combination 
With the primary index-hand, an alarm, and 
mechanism for operating the several parts 
when the predetermined pressure is reached, 
substantially as described. 

5. The combination of the sector-rack, the 
primary index-hand and its pinion meshing 
with the rack, the post carrying the second 
ary index-hand, the pinion mounted loosely 
on said post and meshing with the Sector 
rack, the cam operated from the pinion, and 
a projection for the cam to operate to slide 
the said pinion for the purpose of operating 
an alarm-striking mechanism, substantially as 
described. 

6. The combination, with a Bourdon steam 
gage, of the post provided with the hammer 
and tripping-arm, an alarm -gong, a Scape 
wheel operating the verge, a secondary in 
dex-hand adapted to be set at a predeter 
mined pressure, a primary index-hand Con 
nected with the expansible tube of the gage, and 
means operated from the said expansible tube 
for tripping the arm to cause the alarm to be 
sounded at a predetermined pressure, indi 
cated by said secondary index-hand, Substan 
tially as described. 

7. The combination, with a Bourdon steam 
gage, of an alarm, a primary index-hand. to 
indicate the varying pressure of the steam, a 
secondary index-hand to designate the point 
at which the alarm shall be sounded, means 
for connecting the primary index-hand with 
the steam-gage tube, and means operated from 
said expansible tube for releasing the strik 
ing mechanism of the alarm, whereby the ex 
pansion and contraction of said tube will con 
trol the sounding of the alarm, substantially 
as described. 
In testimony whereof I have hereunto set 

my hand in the presence of two subscribing 
witnesses. 

A. PORTELLO. 

Witnesses: 
JAMES I. NORRIS, 
JAMES A. RUTHERFORD. 
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