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STHEAM-GAGE.

Specification of Letters Patent No. 26,871, dated J anual'y 17, _18,60.

To all whom it may concern:

Be 1t known that I, E. G. ALLeN, of Bos-
ton, 1n the county of Suffolk and State of
'\I‘msacht setts, have i:n_vent(,d certain new

and useful Implovements in Steam - Gages, .

and that the following description, taken in
connection with the accompanying draw-

full

I have set forth the nature and principles
of my improvements, by which my inven-
tion may be distinguished from all others
of a similar class, tooether with such parts
as 1 claim and desire to secure by Letter
Patent.

The figures of the accompanying plate
of drawings represent my improvements.

Iigure [ is a plan or top view of my im-

_proved gage with the dial plate removed.

Fig. 2 1s a view of the dial plate. I1g. 8 1s

a section in detail, taken in the 'plan"e of
the line A B I‘1cr 1 Fig. 4 1s a side view

of a volute 31311110* Fies. "5 and 6 are views

showing the shape of the bar of steel of

which the spring 1s made.
In the constru(,tlon of steam G"IG'GS the

spacing or graduating of the dial plate con-
stitutes a very expensive part of the manu-

facture, as each dial has to be marked dif-
ferently'from the others. This difficulty

arises from the fact, that 1t has been found

impossible to manufacture any number of
the springs which communicate the pressure
of the steam to the index hand exactly alike,
and so that they shall all possess the same
amount of tensile power. The nearest ap-
proach to accuracy has heretofore been at-
tained by the use of a volute spring tapering
both 1n width and thickness as described in
the schedule of Letters Patent of the United
States, granted to me bearing date the 27th
day of October, in the year 1859. But 1
have found in practice, that it 1s 1mpossible
to so make these springs that they shall be
all exactly alike, owing partly to their
form, they being too thin to permit their
being planed dawn from the bar of steel
of which they are made, to the required
shape or so as to taper two ways and con-
sequently are constructed entirely by forg-
which 1s not only an expensive opera-

of obtaining perfect accuracy in the spring,
as the steel so forged cannot be uniform

;

throuﬂht}ut being thlckel or thmner o‘r

structing the volute spring of a bar of steel
of umfoun thickness thrmwhout and taper-

ing i width on one side only, which form

85

harder or softer In some parts than m -

others.
The present mventmn ‘consists in con-

60

of spring I have found by .repeated tests -

to ploduce the most accurate results, as the
bar of steel, which when coiled, constitutes

the spring, can as it is of uniform thickness,

6o

be reduced to the required shape by plan-

ing, thereby avoiding the imperfections and
| “Moreover this
| form of spring enables me, without diffi-

70

great expense of fownw

culty or great cost, to manufacture all the

springs so exactly alike that instead of be-
ing obliged to mark each dial plate by ac-

curate and actual experiments, so as to
correspond with its spring,
fore been necessary, I am enabled to pre-
pare the dial plate by electrotypmg, as any
spring will answer for any dial and vice-

Versa,

saving in the cost of construction.
1 Wlll now proceed to describe in detail

the construction of my improved steam-

oage.
¢ @ in the drawings represents the box in

as has hereto-

79

a result which in the manufacture
| of Steam oages has never before been at-
tained and one which- produces a very great

80

85

which the devices wa'«;rllvarel)yr the movement of

the spring is transmitted to the indicator
are placed, the dial plate being removed.
b 0 1s a volute spring Ifigs. 3 and 4, placed

| 1n two box couplings ¢ and d. These coup-
' lings are firmly screwed together, a shoulder

90

e of the couplhing bemcr thus bmuﬂ'ht to
bear upon the outer coil of the spring and

holding 1t rigidly, so as to prevent any play
or friction between the spring and the box

couplings, while at the same time the re-

malning portion of the spring is left per-
fectly free to act. The volute s spring b Z) 1S
of peculiar shape being formed of a bar of
steel of uniform thlckness throughout and
tapering 1 width,
shown in Kigs. 5 and 6.

It will be seen by 1nspectlcjn of Fig. 5 that
one end of the bar of steel of whlch the

spring 1s composed, maintains a uniform

Wldﬂl for a short dlstance and then com-
mences gradually to taper, on one side only,
as above stated, to the requisite or desued

on one mde only, as -

95
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~width at the other end, the part of the bar | ening the connecting rod ¢ 7 and thereby 40
~ of uniform width being so constructed for | increasing or. diminishing the lever power =~
- the purpose of obtaining a true bearing sur- | brought to bear upon the indicator ». The

~ face upon and to be held by the box coup- | end of the sector shaped arm 7 terminates =
""" g lings ¢ and d; which hold the spring in its | in a geared arc s that engages with a pinion -

place, the tapering part only acting as a | ¢, retracted by a coil spring . The pinion 45

S T spring. By giving the spring this peculiar | #is attached to the spindle w upon which1s

 shape, it will receive at all times the same | fastened the indicator ». It will be seen

- degree of play or movement from a stated | from this description that the movement of
- ¢ number of pounds pressure, at whatever de- | the volute spring & 0 is imparted to the
- gree of compression of the spring, the ad- | indicator », through the levers ¢ ¢ and n, 50
~ dition of the said number of pressure be | thereby indicating the exact pressure of the
- applied. Steam 1s admitted to the spring | steam upon the spring b 6. = S
_ b b through the short tube ¢, forming a | It will be observed by the foregoing de- =~
15 part of the box coupling ¢ and in order that | scription that from the fact of being enabled =~

~ the pressure of the steam may be exerted | to make the spring of one uniform thickness 55

......

S ~ equally upon all parts or portions. of the | throughout, fewer coils will be necessary to

.. spring b b a disk or diaphragm of rubber A | constitute the spring and “that these coils.
~~ or other suitable elastic material, Fig. 8 is | will be nearer together than would be possi-
20 inserted between and held by the two box | ble if the spring varied in thickness as well

- couplings ¢ and d, in such a manner as to | as in width, and thus a greater bearing sur- 60
~entirely cover the rear surface of the spring. | face is afforded to the rubber diaphragm,
o - 1 will next proceed to describe the de- | which is a very important advantage, as

~vices which form the medium for communi- | the rubber diaphragm can not be forced be-
- 25 cating the movement of the spring, produced | tween the coils as would otherwise happen.

by the pressure of the steam, to the indicator. { Having thus described my improvements, 62 = =

1l to a short arm m: attached to the | sure of steam or other fluid, of a' volute 70
-~ sector shaped arm .n—turning ‘upon a | spring, the coils of which are of uniform .
o - bearing at o. Thus the connecting rod | thickness ~throughout, and which taper m
¢z and arm m form the long arm of a | width on one side only in combination with
35 lever of which the sector shaped arm = | the rubber disk or diaphragm, as set forth. ~ =

- 1s the short arm and o the fulcrum. The | - ENOS G. ALLEN. '

short arm m can be set at any desired angle | Witnesses: :
Wlt_h the sector shaped arm » by means of a - Romt. L. Harris,
~slot p and set screw ¢, lengthening or short-{ Arserr W. BrOWN. .
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