
FILES, FUSES, AND LOW WATER ALAR.S. 
Our extracts from Knight's "Mechanical Dictionary ,"* this 

week, include illustrations of all the different forms of files, 
of a variety of fuses, electric and otherwise, and of a num­
ber of ingenious low water alarms. 

Files are graded by shape, size, and fineness of cut; and 
also are known by their purpose. As to shape, the series of 
sections given in Fig. 1 will be readily understood. a, b, c, 
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d, e, f, g, h are sections derived from the square; i, k, l, m, 
n, 0, 1), q are derived from the circle, and r, 8, t, '/), W, X, y, II 
from the triangle. The fil� represented in the succeeding 
engravings are known as follows: a is a square file, parallel 
or taper, sometimes with a safe side; b, when large, is a cot· 
ter file, when small, a verge or pivot file. c is a flat file; when 
small, a pottance file; when narrow, a pillar file. d, when 
parallel, is an equaling, clock pinion, or endless screw file; 
when taper, a slitting, entering, warding, or barrel hole file. 
e f is a French pivot or shouldering file; when parallel, a V 
file. g is a nail file for the finger nails; h, a pointing mill 
saw and round edge file; i, round, gulleting, or rat edge file; 
k, frame saw file; l, half round, nicking, piercing, or round· 
off file; m, cross file, double half·round file; n, oval file; 0, 
balance wheel or swing wheel file, the convex side only being 
cut. p is a swaged file for finishing brass moldings; q, a 
curvilinear file; r, triangular, three square, or saw file: 8, 
cant filA, for filing inside angles of 1200; t, when parallel, iii 
a banking or watch pinion file, when taper, a knife edge file. 
'/) is a screw head, feather edgA, or slitting file; W, a valve 
file; x, triangular·and·half.round file; y, double or checker· 
ing file for gunsmiths; Z, double or pencil.sharpening file. 

As to character of teeth, the classes are: Double cut, hav· 
ing two sets of teeth crossing obliquely; single cut or float, 
having but one row of teeth; rasp, having detached teeth 
made by a punch instead of a chisel. At A is shown the po· 
sition and action of the fil" chisel on the blank. C shows the 
appearance of the rows of teeth. The following table iives 
the approximate number of cuts in an inch of file: 

Length Qf lIle in inches.... .... .... .... .. .... 4 I 6 I 8 I 12 I 16 I 20 
Rough. .. .. ... ............... .. ........ 56 52 44 40 28 21 
Dastard..... ... .. .. .. . .. .. .. . .. .. .. .. ... ...... 76 64 56 48 « 34 
Smooth.... .... .. ............................ 112 83 72 72 64 56 
Superfine... ............ .. .... ....... ..... 216 144 112 83 76 64 

Figs. 2 and 3 represent a 

FILE CARRIER AND FILING BJ,QCK. 

Fig. 2. 
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File· Carrier. 
'fhe first is a tool holder like the stock of a frame saw, and 

Fig. 3. is uS!'d to mount a 
file in a similar man· 
nero The file block 
is of suitable wood, 
and is gripped in the 
jaws of a vise, It has 
grooves of varying 
depth, in which small 
rods, bars, or wires 
may be laid, to bll filed 

Filing.Block. conveniently. 
Fig. 4 represents different kinds of 

FUSES, 

a b is the common wooden fuse for shells. It is filled with 
a slow burning composition, and for use a part is cut oft at 
the smaner end, the amount removed regulating the length 
of time which the fuse bums, and consequently the duration 
of the period prior to the bursting of the shell to which it is 
attached. IJ is the Bormann fuse, which consists of a disk 
of an alloy of tin and lead, in which a deep channel is made 
to receive the composition. At the end of the channel is an 
aperture communicating with the exploding charge. A cap 
covers the disk, and is marked to indicate seconds and frac· 
tions of the same. To use the fuse, the outer c()vering is 
perforated at any desired mark, when the composition Ignites 
by the flame from the gun passing through the aperture 
made, and burns until the magazine inside is reached. Bish· 
op's electric fuse, d, e, comprises an inner and outer cylinder, 
protected by a perforated cap, through which the inSUlated 
conducting wires pass. f illustrates another form of electric 
fuse, in which the ends of the conducting wires are united 
by a fine wire of platinum. This last becomes highly heated 
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when the current passes, and so ignites the powder. The 
operation of Statham's fuse, g, depends on the fact that a 
copper wire, covered for some time with vulcanized rubber, 
becomes coated with a layer of sulphide of copper, which is 
a moderately good electric conductor. This is utilized by 
twisting a piece of rubber·covered wire into a loop, when 
part of the covering is removed (at a) and the wire senred. 
Consequently, when a spark is passed along the wire, on 
reaching this spot it must follow the film of sulphide adher· 
ing to the rubber; and the resistance which it has to over· 
come causes the sulphide to ignite. 

ij k illustrates Shaffner's blasting fuses and cartridges. 
i is a hollow eartridge provided with central and diverging 
spaces, occupied by a series of fuses and loose nitro.cotton, 
the whole covered with a waterproof casing, into which the 
ends of the conducting wires pass. In j, the main wires pass 
to the mine or cartridge, and are connected by smaller wires 
to the fuses, a number of which are placed in a single charge 
of explosive material. k is provided with a wooden head en· 
closed in an indented cylinder, closed by a cap; the head has 
a recess for the composition, and another for cement for the 
conducting wires. The Abel fuse, h, consists of a wooden 
head, into which the insulated conducting wires enter, and 
are covered with a tin foil cap containing the priming. 

Powers fuse, l, admits of being turned within the plug, 
which is screwed into the shell so as to bring corresponding 
apertures in the fuse and the plug into communicatioB. 
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Fig. 4. 
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These are so adjusted to each other that the composition may 
be made to fire the bursting charge at the expiration of a 
given time. 

LOW WATER ALARMS 

may be classed under four heads, as follows: 
1 The float movement: A, The float is attached to an arm, 

and is immersed in water in the chamber which communi· 
cates by pipes with the boiler. lihould the end of the lower 
pipe be uncovered by the subsidence of the water to that 
level, the water leaves the chamber and the float falls, de· 
pressing the valve and admitting steam to the whistle. 
When the water rises again, the upper valve is moved to 
allow steam to depart, and the normal condition is re·estab· 
lished. B, The hollow steamtight case has a central hub 
and a sector space, occupied by the arm of a float, which 
rises and falls with the changes of level of the water in the 
boiler, .An indicator on the same axis moves with the float, 
C. A float is placed on the crank arm of the valve stem, and 
rises and falls with the changes of the water level, bringing 
a stud on the stem against an inclined socket, and raising 
the valve from its seat, This allows steam to pass to the 
whistle. 

2. The thermostat movement: D. When the water sub­
sides below the end of the vertical pipe, which extends 
downward into the boiler, the water contained therein is 
discharged and steam substituted, The increased heat, due 
to the presence of steam, elongates the thermostatic rod in 
the tube, and acts upon the lever to lift the valve from its 
seat; the steam rushes out and sounds the whistle. E This 
acts similarly to the foregoing, except that the effect is due 
to the expansion of the steampipes when the water is emp· 
tied and steam admitted. The lever has its fulcrum on a 
post between the pipes; the expansion of one of the lattel 
depresses the valve stem and withdraws the valve from its 
seat; the expansion of the other pipe withdraws the seat 
from the valve, The action of the two is cumulative. The 
passage of steam sounds the whistle, as in other devices for 
the same purpose. 

3. The fusible plug action. F, After the boiler has been 
filled to the water line and put in operation, the pressure of 
the steam forces the water i nto the pipe and air chamber, e. 
As there can be no circulation of water in the pipe &II long 
as the lower end of it is under the water line, the disk, d, 
will continue solid; but when the water in the boiler evapo· 
rates below the end of the pipe to the alarm water line, then 
the water in it falls of its own weight into the boiler, and 
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steam at once takes its place, melts the plug, and notice of 
low water is given by the sounding of the whistle. 

4. The gravity movement: G. A vertical pipe passes into 
the boiler, and its open end is at the level at which it is de-

Fig. 5. 
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Low- Water Alarm!. 

sired notice shall be given, This pipe forms a communica­
tion between the boiler and a reservoir on the end of a hol. 
low arm and axis. In the normal condition this reservoir is 
filled with water; but when the end of the pipe is uncovered 
by the subsidence of the water level in the boiler, the water 
ruDS out of the reservoir and steam takes its place. The 
change of weight in the reservoir, due to the substitution of 
sttlam for water, causes the arm to be lifted by the weighted 
lever, and raise the valve which admits steam to the whistle, 
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BOILEB PLA8TlI:BING.-TH1I: UNITED STATES A.ND FOBlEIGN SALAMANDER 
:P:&LTINQ CO.PANY 1'8. THB )fEBBIlIAOI IIANUFA.OTUBING COMPANY.­
TUK 8.&.ll. ".t. Tua LA.WBlCNOB IIAJlUFAOTUBING COMPA.NY. 

[In equlty.-Before SlIJ:PLJ:Y, J .-Declded October, 1875 1 
Tbe t1rst claIm of plalntlJrs Is for a composItion for coating tbe exterior 

of Bteam bOilers, pipes, or other beated 8u:rfacest composed of asbestos and 
lime putty, cbarcoal, and pumleesto.e. or tbelr equivalents, and \0 In· 
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and some otber IIbrous substance, wltb a coating composed of a mIxture of 
clay and cbarred llber, or cocoanut. or ('.ane 8awduit ground, WOOl, or 
sboddy. 

Tbe second claIm Is for a composition, for tbe same purpose, of asbestos 
awl lime putty. 
'Tbl. claim Is Infringed by defendant. In tbelr use of asbestos and wblte­

wasb (wblcb I. tbe same as lime putty In tbls composition) and clay, wblcb 
Is also proved In tbls compositIon of matter to be a well known equivalent 
for tbe lime putty. 
SB1I:PLKY, J.: 

Tbe.e are actions at law agaInst tbe de fendants for allegedlnfrln
t
ements 
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ment in compos�ionl for covering steam boilers. steam 
E
I
S
es9 etc., and a1l:0 

f��:��
e
t:te:, �

f
��f���. ':la��

t
tg�fo��eN, fs%,�\!; lh\2� gbl' �?i: y ,1�ilT:'O

n
y� 

N. Y., assignor to tbe complaInants, for an Improvement In compositions 
for covering Bteam boilers, etc. 

Tbe reissue No. 4,134 described t·be essential part of t:'e Invention as con-
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materIal, sucb ... paper pulp, and wltb pulverIzed eartby materials, wblcb 
are llgbt, poroul.and are non-conductors of beat, sucb as plaster of Paris, 
w
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ployment of a combInation of asbestoe and lime putty. eltber wltb or wltb· 
out tbe otber Ingredients berelnafter named, as a coating for steam ballersl 
and pIpes. Tbe otber IngredIents named were cbarcoal and pumlcesfone, 
or tbelr equIvalents. 

Tbe Invention de.crlbed In letters patent No. 108.055 consIsted. sofar as 
tbe Invention related to tbe coverIng of steam boilers, In the addition of 
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pumlcestone to tbe composition descrlbod 

Tbe defeD<lants coat tbelr plpeswltban Inner coating of a mixture of clay 
and asbestos. crusbed or 1P'0und, wltb tbe addItion of a little balr and some 
otber IIbrous substance. Tbe next coat Is a mixture of clay and charred 
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second coat. in some instances, Is a mass of ftberwound around the aecond 
coatIng. Tbl. covering of cord or IIber I. covered wltb Jlme. 
Tbls coatIng Is an Infringement of tbe IIrst and second claIms of letters 

paten t No. 114,711. tbe IIrst claim being for a composition for coating tbe 
exterior of steam bOilers, pIp

e
s . or otber heated sUl'faces

\i
composed of as­

bestos and I1me putty. charcoal, and pum1cestone, or t elr equh·.lentB. 
and tbe second claIm for a compOSitIon for tbe ... me purposes composed of 
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use tbe combInatIon of 8llOOStOI. lime Pllttv. and cbarcoal. 

A large number of AmerIcan and Engllab patentnre Introduced In evi­
dence as tendln'" to sbow want of novelty. A careful examInation of all 
tbe.e patentl fall. to .Jrord ""y satisfactory proof tbat tbe patont NO. 
114,71110 voId for want of novelty. Tbe neare.t approacb to the compo.l­
tlon of matter plOtented to tbe plalntlJrs Is to be found In tbe feltln",s or 
sbeet. of asbestos and lime, whlcb were not plastIc like the compositions of 
matter In t,be Riley patente, but were wrapped or fastened around tbe plpee 
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