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induction valve must; both at the time of opening and clos­
ing, be very quick, otherwise wiredrawing inevitably takes 
place, and this' will be evidenced in the rounded corners at 
cach end of the steam line, on the indicator diagram. 

It is inherent in simple high pressure steam engines that 
the power imparted to the driving shaft be variable; because, 
if we disregard the question of economy, and permit the 
steam to follow the piston during. as large a portion of its 
stroke as possible, the necessity of having a free exhaust, es­
pecially with a high piston speed, demands that the exhaust 
valve shall open freely before the completion of the piston 
stroke: while if, on the other hand, we use the steam expansive­
ly, the pressure upon the piston (and hence the power com­
municated by it) decreases from the moment that the induc­
tion valve closes until the end of the stroke: in other words, 
during the whole term of the expansion. It is also found in 
practice that, even under the most favorable of conditions, 
the load driven by the engine is variable, and it becomes, 
therefore, a somewhat complicated problem to devise a me­
chanical movement that shall sacrifice none of the qualities 
essential to prevent the wear and tear due to quick motions, 
that shall establish between the duty and the steam supply to 
the cylinder are always equal ratio, and which shall, at the 
same time, maintain a uniformity of engine speed notwith­
standing variations in the amount of the duty and in the boiler 
pressure. In this connection, it may be borne in mind that 
the variation which may take place in the load of the engine, 
after the steam supply has been cut off and during the term 
of expansion, is an element tending to vary the speedJ)f the 
engine. Nor can this element be counteracted or compensa­
ted for, except during the period of admission in the next 
stroke of the piston. The method which, by common con­
sent, has been adopted to secure economy and regularity 
of speed, notwithstanding th(jse disturbing elements, is to 
so attach the �vernor to the induction valve that the ac­
tion of the former is communicated illstantaneously to the 
latter, the valve being open.;d by a positive motion and closed 
by the action of the governor. 

We present in the accompanying 'engravings views of the 
Brown engine; and the means by which the before described 
functions are performed in this engine, may be thus briefly 
described: In Fig. 2 is shown the valve motion. The steam 
and exhaust valves are griddle valves, which ensure a large 
area of opening in proportion to the amount of movement, 
and give free ingress and egress to the steam; and this it is 
which, together with the quickness of the valve movement, 
secures the sharp admission corner and the freedom of ex­
haust shown in the indicator cards taken from this engine. 
The valve seats are formed of plates, which maybe taken on 
and off the cylinder; and the part over which the valve trav­
els is raised so that, to true up the seats, the plates may be 
taken off, and either filed or planed in a few minutes, the op­
erationmaking no difference to the height of the slide spindles 
from the seating, thus avoiding a very common defect while 
simplifying the operation. 

The governor is operated by the cut gear wheels shown, 
which impart a rotary motion to the shaft, A, which operates 
the governor and communicates rotary motion to the valve 
shaft, B. Between these two shafts, however, is the friction 
device, C, which is so constructed as to permit the shaft, B, 
to be operated by hand independently of the shaft A: and 
thus the valve motion may be operated by hand indepen­
dently of the cut gears, which is a great convenience to the 
engineer in starting the engine. Upon the shaft, B, are the 
eccentrics, the ends of the straps of which connect with the 
horizontal lever or arm, E; and the end of the latter extends 
into the square slot in the slide spindle guide to the catch of 
the tongue. It is obvious then that, as the shaft, B, revolves, 
the end of the lever, E, will reciprocate vertically in the said 
square slot. Turning now to the valve stem and guide, the 
valve stem is r.ttached to the guide, F, and in the slot shown 
in the latter is a tongue, G, pivoted by the pin shown in the 
guide. The upper end of this tongue has a projecting catch 
upon it; and beneath this catch stands the end of the arm, 
E. Now the induction vaI.ve is closed when at the bottom 
of its truvel, and the weight of the valve and stem and the 
pressure of the steam (acting on an area equal to the area of 
the valve stem) are, combined, always acting to keep the 
valve at the bottom of its travel, that is, in its normal posi­
tion; and there it remains until lifted for the admission of 
steam. The manner of effecting this admission is as follows: 
The end of the arm, E, acting against the catch on the up­
per end of the tongue contained in the slot shown in the 
slide spindle guide, F, lifts the valve and holds it open so 
long as the tongue iii) not tripped. The instant, however, that 
the latter action takes place, the valve, from its weight and 
the action of the steam upon the area above mentioned, 
closes, the movement being cushioned after the valve is com­
pletely closed by means of the small dash-pot shown beneath. 

It is evident then that, by regulating the eccentrics, the 
valve may be given any desired amount of lead, and that the 
duration of the period of admission may be varied by trip­
ping the tongue before referred to; and this is accomplished 
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above mentioned pin; so that, when the rod, E, lifts (through [I iron, or any other contrivance that will not project so as to 
the medium of the tongue catch) the induction valve, the lat- prevent the lath rest (or tool rest, as it may be more properly 
ter continues to lift until the tail of the catch, G, contacting termed) from being brought close to the work. The work 
with the pin, H, thus tripping the tongue; and the valve in- . must be securely screwed to the chuck, on account of the 
stantly closes, returning to its normal position. The action I high velocity of the lathe in turning. To cut out the recess, 
of the governor, then, by controlling the position of the trip- i we commence by placing a centre bit in the back lathe cen­
ping pin, H, controls the period of steam admission, the I tre, and boring a hole, as large as convenient and very 
movement being performed without the interposition of eith- nearly to the required depth. A screw bit is not available 
er springs or weights. The exhaust valves lie horizontally, i for this purpose, for it would in many cases be right through 
and are operated as follows: Upon the shaft, D, are the discs, : the work before there was time to stop the lathe, which is 
J, which are provided with cam grooves. The rocker arm, : not usually sufficiently under control. We may next take a 
K, carries a friction roller extending into the cam groove, I turning tool, and turn out the recess to fit the end of the 
the upper arm, L, being attached to the exhaust valve spindle. branch; and after taking the job from the lathe, we fasten 
To compensate for the circular motion of the arm, and the each half of the branch by glueing and screws. In conncc­
vertical movement of the valve spindle, the connection be- tion with this method, there is yet another advantage: it is 
tween the two is made by the eye of the spindle, containing that, by cutting away the body instead of the branch, it 
a slot, in which is fitted a sliding die to which the pin of the renders us indifferent as to whether the shape of the body be 
arm is fitted. To regulate the amount of compression, it is spherical, as in a globe valve, or elliptical, or even vase­
merely necessary to adjust the position of the disc. The parts shaped: because, in this case, the shape adds nothing to the 
composing the valve motion are simple and plain, involving, difficulty of the job. Should it occur that one end of the T 
it will be seen, no intricacies; and they are easily accessible. is larger than the other, we may find the height necessary 
The pins and bolts, as also the eyes of all pivoted parts, are for each of the V pieces (whereon the body rests during the 
made of steel, and are "hardened. The rods, A and B, are of turning process) as follows : Draw upon a piece of board, 
steel. The slide spindles and stuffing boxes are of brass, so the line, A D, in Fig. 126, which will represent the plane of 
finely fitted that they are steam tight from the fit without the chuck; and let the point, C, represent the centre point of 
the aid of any steam packing whatever; and it is stated that the lathe. Then, from C, we square up the line D; and we 
som6' of these spindles thus fitted have run a year without set the compasses to the radius of the body of the pattern at 
requiring any packing. The piston rod and connecting rod the centre of the place where the branch is to be. We take 
are of steel; the crosshead is provided with brass gibs, which a radius from C, and about 116 inch up from the line A B, 
are adjustable to take up the wear by means of the check and with this radius, we mark on the line D, the point E. 
nuts shown. The crank pin and crosshead pin, and all the From this point as a centre, we strike the axes, E and F, 
bolts, nuts, pins, and studs about the engine, are of steel. whose radii correspond to the unequal sizes of the pattern 

The workmanship upon these engines is, both for fit and, where the V's are required to be. Then we draw tangents 
finish, of the very first order. The joints of parts fitted to- to each of these arcs, and complete the forms of the V 
gether cannot be distinguished, nor can the seating of the blocks, as shown in Fig. 127, in which half of each V block 
nuts against the cylinder cover washers be defined by the is shown. 
eye. The whole of the working parts are finished and have 
a polish upon them equal to silver plating. The governoris 
of the ordinary fly belt type, and is, for security and safety, 
enclosed in � polished cast iron casing. 

The indicator cards, taken from each end of the cylinder, 
show the admission and steam lines to be notably perfect, 
with the corners fully and sharply defined; while the exhaust 
and air lines are one, at all times when the cut-off takes 
place so late that the expansion curve does not pass below 
the atmospheric line. 

One of these engines supplied the motive power for the 
Sawmill Building at the Centennial, and received the high­
est award in the form of a medal and a special judges' report. 
Another drove part of the machinery at the recent AmericaR 
Institute Fair, and was awarded the coveted Centennial gold 
medal. For further particulars, address C. H. Brown & Co., 
Fitchburgh, Mass. 

.. III .. 
PRACTICAL MECHANISM. 

BY JOSHUA BOSE. 

SECOND SEBIEs.-Number XVII. 

PATTERN MAKING. 

We need not dwell upon the half core box, which is neces­
sary for this pattern, if the branch stands at a right angle to 
the body, or the full one, necessary if it is required to stand 
obliquely. When the body of the T is much larger in diam­
eter than is the branch, we may joint the two in a simpler 
way, which, so long as it does not entail a great weakening 
of the body, will be found more advantageous than the 
method described. This simpler method is: Having found 
the amount of the length of the branch necessary to allow 
for curvature of the body (by the process shown in Fig. 116) 

we turn upon the. branch end an additional projection or 
stem, as shown in Fig 124, somewhat smaller in diameter 
than is the branch itself; and we then cut in the body a re 
cess to receive the branch and turned stem or projection, 
which recess may be either cut out with a gauge or turned 
out in the lathe, the latter being, for obvious reasons, the 
best method. For this latter operation, we take a chuck 
similar to that described in Fig. 58, as a cement chuck; 

We have now to make a core box for our T; and for clear­
ness of illustration, we will make the drawing somewhat 
larger than those for the T itself. Fig. 127 represents three 
views of the core box; that portion which projects below the 
line, at B, may be made separately, and need not therefore 
be given any consideration. Having drawn the plan of the 
box, as shown in Fig. 127 at 1, we draw the end and side 
views, as shown at 2 and 3, and divide these latter into 
courses of a thickness to suit the stuff at hand from which 
the core-box is to be made. The courses may be made of 
equal or unequal depth. Courses 1 and 2 are got out of the 
full size of the box, while courses 3 and 4 must be of the 
length of the box, but their width will differ according to 
the curvature of the half circle of the core, as shown in Fig. 
127, at 2 and 3; 5 and 6 will be similar to 3 and 4, and may 
be marked from them. All these pieces must be planed to a 
true surface and glued together, each course being allowed 
to dry before the next one is put on; but for greater expedi­
tion, nails, in addition to the glue. may be used, in which 
case care must be taken that they do not come so close as to 
interfere with the cutting out of the half circle. The part, 
A B, if very short, say under 3 inches, may be made in one 
piece; but if over 3 inches and not over 6 inches, we take 
two pieces, of the required length and width, and of half the 
thickness, and chuck them in the manner previously ex­
plained for making flanges in halves; then we place the work 
in the lathe, and bore a hole for the core, then take them 
from the chuck and glue them, first together and next to the 
body of the core box. We next turn the body part of the core 
to a semi-circle of the required size, and all that will then 
remain to be cut is that part of the branch that is above the 
line A B. If, however, the part below A B, in Fig. 127, 
should be required still longer, then it had better be built up 

7JT.. TO) ..L�'Iff�ro'6. I 
I 

by the engine governor in the following manner: The gov- I in the same mallner "'�s the other part. 'l'he lengths of the ernor acts upon the :od, N, .shown in our engraving, the end and having verified that the point and the face of the chuck pieces forming the courses will be the same, and may be of the governor spmdle bemg attached to a crank arm at- run quite true, we draw a centre line across it, set the apexes I measured on Fig. 127, from A B, outwards. The widths tac�ed to th� rod, �. Upon this same rod, and immediately i of the two V blocks exactly over this line, and then fasten ',will differ and may be meaHured from E or F, inwards. behin� the I�ductlOn valve spindle guide, F, is an arm, ! them. Having marked upon the body the centre of the: This separate portion, from the grain of the wood being en­standing vertICally and carr?ng a pin, H, standing horizon· , branch, we find a point diametrically opposite to it upon the : duric, cannot be firmly fixed to the main body of the box tally. Nowthe tongue, WhICh, at one end, acts as a catch to body, and place the body so that the steel centre point enters with glue; we mURt, therefore, in adrlition, place battens the ecce�tric a:m at th� other eud, protrudes from the back I the point so found at the same time as the body rests in the below the box, and let in pieces of hard wood or metal of the slIde spindle gUide, and stands directly beneath the, V's. We then fix it in this position, by thin straps of hoop- alJOve, all represented in Fig. 127, at G and H. 

© 1877 SCIENTIFIC AMERICAN, INC. 



JANUARY 6, 1877.] $titutifit �mtl:itau+ 
9 

Our fourth example is a double fianged pulley, shown in I division, as shown at A, which must be made a little larger --AiTRONOMICn NOTES. 
section in Fig. 12S; and our first consideration is how it j than the division, and this forms a template whereby to cut OBSERVATORY.OF VASSAR COLLEGE. 
shall be moulded. It evidently should lie in the sand in the out the segments forming the courses which make up the The computatIOns and some of the observations in the 
position shown in Fig. 129; but it will be observed that the f flanges. A similar template, cut out somewhat larger than following notes are from students in the astronomical de­
�and is. confined between two flanges, rendering it pra�ti�all.y I the �pace devoted t? B, in Fig. 131, will serve to cut out the partment. The times of risings and settings of planets are 
Impossible to retract the pattern from the mould, If It IS, sectIOns to be used III forming the body of the pattern. The approximate, but sufficiently accurate to enable an ordinary 
made in one piece. We say, practically impossible, meaning! flanges being made in two courses each, and there being six observer to find the ob;ect mentioned. M. M. 
that it cannot be done economically; for strictly speaking, sections in each course, we shall require 26 pieces of the size Positions oCPlanets Cor January, 18'7'7. 
an expert moulder with every requisite appliance, can mould of the large template; and allowing each half of the body Mercury. 

almost anything, as any one will conclude who examines the, likewise to consist of two courses, we shall require the same Mercury sets so much later than the sun in the early part 
various works of art in bronze which appear in art exhibi-! number, to form the body of the pattern, of the size of the of January that it will probably be seen in the twilight. On 
tions and elsewhere. Our pattern must, for ease of mould- small template. January 10, Mercury is at its greatest angular distance from 
ing, be made in two parts. If the disc (or spokes, if it be a � __ m "  f • I • the sun, and can be easily found, some degrees north of the 
spoke-wheel) be sufficiently thick to allow it, the division Heating City Houses by Main Pipes. point of sunset. On January 1, Mercury rises at Sh. 41m. 
may be made at the centre, that is to say, on the line A P, in A paragraph is going the rounds of the newspapers just A. M., and sets at 5h. 47m. P. M. On the 31st, Mercury rises 
Fig. 12S. The operation of the moulder may be understood now, stating that a very novel and at the same time interest- at 7h. 29m. A. M .• and sets at 41. 2Sm. P. M. 

ing experiment is soon to be attempted in Lockport, N. Y., Venus. 

by Mr. Holly, the waterworks pump invmitor. This experi- Venus must be looked for in the morning. On January 1, 
ment is to heat the whole city with steam, after the same it rises at 5h. 11m. A. M., and sets at 2h. 34m. P. M. On 
manner as It is lighted with gas. Pipes are to run to the dif- the 31st, Venus rises at 6h. A. M., and sets at 3h. 10m. P. M. 
ferent lIOuses, and all the occupant has to do is to turn on a Mars. 

faucet and obtain all the heat he wants. Although Mars differs from Venus only 1h. 22m. in right 
But unfortunately for Mr. Holly, the idea of heating cities ascension, it rises more than lh. 30m. before Venus, because 

from furnaces is not new. It has been suggested a number' it is in greater northern declination. 
of times by different persons, and if we mistake not, Mr. L. On January 1, Mars rises at 3h. 37m. A. M., and sets at 1h. 

f W. Leeds, author of a work on ventilation and an engineer, 26m. P. M. On the 31st, Mars rises at 3h. 1Sm. A. M., and rom Fig. 129, three distinct lJeds of sand lJeing necessary. ! htthbrftpecialty, tried to organize a company for heating tHis sets at Oh. 31m. P. M. It may be that a part of a fiash is used for each bed, or it may city .by hot ai1'- or steam from furnaces placed in different: Mars is now very small, but it can be known among the be arranged as shown in Fig. 129, it being a matter of indif- ' 1  . sections of the city and connecting the heat by pipeR to our i stars lJy its being near y III the same diurnal path with Venus, ference to the pattern maker. In either case however houses in the same way as water and gas are supplied. I and alJout 200 west of that brilliant planet. Mars can also draught should lJe allowed both inside and outsid� that is t� . !  he known by its position relative to the bright star Antares. say, both the interior and cxterier diameters of the Imttern "I .. 4 ••.. 
ArtIficial Butter. , On January 24, Mars is a few degress north of Antares. should lJe made smalleHt at the line of parting, the diameters To the Editor of the Scientific American: i Jupiter. increasing slightly as thcy approach the flanges. Thc hulJs 1 J . I b 11 0 . 

Owing to the receipt of much correspondence concerninll' uplter can scarce y e seen at a .  n January 1, It rise.s also should, in like manner, be slightly tapered. Inside � 5h 54 A M M 0 h my article on artificial butter, which appeared in the SCIEN- a
.
t . m. . ., and sets at 3h. P. . n the 31st, It s arp corners should lJe avoideu; HlP}' shoulu, in fact, always 4 24 A M d 1 P M � TIFIC AMERICAN SUPPLEMENT, N. Y., Nos. 48 and 49, I wish rIses at h. m. . ., an sets at h. 27m. . . On the be rounueu lJy (!utting them out with a rounu-nosed tool. V M to state that I own no patent on the process. The only pat- 31st, cnus, ars, anu Jupiter can all be seen in the morn­To construct this pattern, we proceeu as follows: For a 

small pattern, we take two pieces, somewhat thicker than ent held is Mege's, which is owned by the United States ing. Jupiter is the farthest south. 
half the thickness of the finished pattern, and large enough Dairy Oompany, 6 New Ohurch Street. All letters, there-I Saturn. 

. fore, should be forwarded to that address. The process I' Saturn, which has been so well situated for evening obser-to allow for turning. We then chuck them, as shown in Fig. 
130, and turn them up. The recesses shown at the centre by described in my article is simply an elaboration of that pat- vcrs during several months past, now comes to the meridian 

ented by Mege, and cannot lJe used without infringing on the' in the afternoon, and on January 1, is in the southwest when the dotted lilli'S, must be made of fi United States Dairy Oompal'ly's patent. rst seen, after sunset. On the 1st, Saturn rises at 10h. 22m. equal size in the halves of the pat- A M d Sh 5S P M 0 1 S HrmRY A. MOTI', JR., E.JH., PH. D. . . , an sets at . m. . . n the 3 st, aturn rises tern; and we prepare a chuck with at Sh. 32m. A. M., and sets at 7h. 16m. P. M. 
a projection across the centre to fit New York Oity. 

_�_ ,  Low as it is, in the southwest, Saturn, even on January into the recess, and thus rechuck A NeW" Use Cor Gun Cotton. 31, can be seen with small telescopes. A telescope of two the pieces and turn out the oppo- A wad of old gun cotton, the staler the lJetter, is reported and a half inches object-glass will show the curious and site si�es, cutting the hubs out of by M. Jacquemin to be an excellent test ohject for adultera- . wonderful ring, and the largest of its many moons. 
�he solid. We �ay then fit a plug i tion of wine by fuchsin or orchil. If it be heated with the: Uranus. mto the recess III one half of the suspected wine for a short time, it becomes dyed if any for- I On January 1, Uranus rises at Sh. 7m. P. M.; and as it is pattern, and glue it fast, allowing it eign coloring matter be present. On moistening the wad: in good northern declination, it can be well �een by 10h. P. to projec� so as to fit into the recess with ammonia, if orchil be present, it turns violet ; while: M. A telescope of small power will show it round, and like in the other half; and the pattern is the fuchsin dye, which cannot be washed out in water, • a very small full moon. complete, unless the hole in the hub slowly bleaches. I On January 31, Uranus rises at 6h. 3m. P. M., and comes. is to be cored, in which case it will .. f. I _-----� ',to the meridian at 1h. A.M. When on the meridian, Uranus 
be necessary to fix :ore prints on A MICROMETER CALIPER. 'is almost exactly in a vertical line with the star Xu Leonis, 
the top and bottom III the manner . ,  'II ' d 12° b 1 . U 1 b f d f th . h , IN the accompanylllg engravmg we I ustrate a valuable i an e ow It. ranus can a so e oun rom e nClg -described in our first example. k 1 '1' f '  I' bl d i b I d f th b . ht t R I At th t' f 'd' . . wor shop too , the uti Ity 0 WhiCh, as a re Ia e an con-. our 100 0 e ng s ar egu us. e Ime 0 men Ian 

A useful lllnt may here be given' . . . .  : f R I U . 5° f d 2° b th vement substitute for the vermer caliper for all measurements: 0 egou ns, ranus IS west 0, an a ove at 
to the effect that when it is decided to fix prints in the cen- . ,  . ' 

• 
less than one mch, Will be at once apparent. The mam star. tre �f a piece o� turne� wo�k, a slight recess may be made t� piece of the caliper is bow-shaped, with a projecting shank I Neptune. receive . the prmt: which IS . then sure to stand true; �n a, into which is fitted the screw t, which is accurately cut N eptune's position is good, in the early evening, but only 

should It at any time get aCCidentally knocked off, as prillts with a thread of 40 pitch. The shank (I, has a line of grad- ' large telescopes will show it to any advantage. 
often do, anot�er may be immediately affixed without the

, uations of same pitch as the screw, c: The hollow cap, D" On January 1, Neptune rises at Oh. 3Sm. P. M., comes to 
trouble of llndmg the centre. The pattern now supposed to which is firmly attached to the right hand end of the screw, meridian at 7h. 21m. P. M., and sets at 1h. 55m. the next 
lJe made, thOU:;�l goo� enough �or man� purpos�s, has one 

c, fits upon the outside of the shank, IL One revolution of i morning. On January 31,Neptune rises at 10h. 40m. A. M., 
great defect which Will lJe readily percClved when 

I
we bear this cap opens the caliper twenty-five thousandths of an inch. and sets at 11h. 5Sm. P. M. 

in m.ind our remarks on the properties of ti�ber: t is that Parts of a revolution are shown on the line of graduations Sun Spots. 
it Will gradually become oval; and to aVOid thiS, we must upon the circumference of the beveled end of the cap, d, the A remarkalJly large spot, followed by a very small one, 

value of each graduation being one one-thousandth of an and surrounded lJy faculre, is observed at the present date, 

have recourse to what is termed lJuilding up, a process which 
must in any event be used if the pattern is a large one. To 
build up such a pattern, we proceed as follows : After 
drawing the pulley in section and in plan, as shown in Fig. 
131, we divide the whole height of the section into courses, 
the number of courses being regulated so as to have each of 
a convenient thickness. It is advisable, however, to have at 
least two courses in the flange, which will greatly increase 
its strength. After (livlrlillg one of the circles in the plan 
view into six part.s, we draw lines from the points of division 
to the centre, as shown; and then we make a template of olle 

I inch in the opening of the caliper. Thus, three whole turns December 17, just coming on. 
and one fifth of a turn would equal eighty-one thousandths' For a very long time, from NovemlJer 24 to December 17, 
of an inch. inasmuch as three turns equal twenty-five thou, the sun's disc has appeared to be free from spots, visible with 
sandths, and one fifth of a turn (or five of the circular grad, ' a g-lass of two and a half inches apertRre. 
uations) equal five one-thousandths, making altogether eight.',- .. .. , • 

lIT'VWn�ShlrpoMfg.Cn. p,·�.Mn(.e.ll.I. 

BOTS. 
By PROFESSOR C. V. RILEY. 

i A correspondent, engaged in the tanning business, asks 
I why" wormals" get into the backs of cattle, and how they 
, undergo their transformatIOns. 

Almost all cloven-footed animals, and many other lierbiv­
orous s;)ccies, are infested with lJots. These are legless grubs 
which fall into three categories: 1. Gastric, or those which 
are swallowed by the animal infested, and which live in the 
stomach in a bath of chyle. 2. Oervical, or those which 
crawl up the nostrils and inhabit the frontal sinuses. 3. Ou­

Oile thousandths of an inch. Though graduated to read to taneous, or those which dwell in tumors just beneath the 
thousandths of an inch, half and even quarter thousandths skin. They are all the larvre or early state of two-winged 
are easily obtained, and measurements are read without the' flies (diptera) belonging to the family aJstridre, characterized 
use of a glass. It is provided with screws for adjustment by having the mouth parts entirely obsolete, and popularly 
and for holding it securely at any given size. Being made called gad flies or bot flies. In the first series, of which the 
wholly of steel, all the parts are durable, the points of con- horse bot ([jastropMllls eq1ti) is the most familiar example, the 
tact also being tempered. It is small, light, well adapted for eggs al"e attached lJy the female fly to the hairs of the body, 
use as a pocket tool, and will prove invalualJle to the better amI principally on those parts of the body within easy reach 
class of machinists and fine tool makers. It is made by the of the animal's mout}l. The egg opens with a lid, and the 
Brown & Sharpe }Ianufactul'illci Oompany, of Providence, young maggot upon hatching clings to the tongue as the 
R. I. 

, _____ ._ .. ,. ... •• I .. . . .  _�_ animal licks itself, and is thus carried into the fore-stomach, 
DYEING COCHINEAL RED ON FLANNEL.-For 22 Ibs. flan- to which it holds tenacionsly by a series of spines around 

nel, use 1 lb. 10 ozs. oxalic acid, 81 ozs. tin crystals, 2 Ibs- the body, but principally by a pair of sharp hooks at the 
3 ozs. cochineal, and loz. flavin are boiled well together, head. When fully grown, they leave their post with the 
cooled, the goods entered and winced till the (lesired shade 1 ffcces, burrow in the grou�ld and U1�dergo the final transfor­
is produced. If a blue tone is l'e(11lil"e(l, no flavin is adde(l ; i mation. [n the Recond kmd, of wInch the sheep bot (restruB 

hnt fot' yellow tones as much as H oz. flavin lIIay he useu. ! m'i�) will serve as an example, the egg generally hatche� 
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