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167. J e n se n , P . ,  [Klinker/ues, IF.]. Jan. 15.

Ilygromeler*.—The scale, which consists o f an 
arc of about 40° divided iuto one h un Ire l equil 
parts, U attache! to the end o f a rod s, which hts a 
bifilar suspension consisting o f two pairs of hygro- 
scopie bodies, such as human hairs f , f x, attache! to 
hooks i, i', j ,  Fig. 5. These hairs are aLso 
attached to hooks on nuts m, n, which may be 
adjusted by right and left handed screws M. The 
bracket carrying tbe bottom screw and nnts may 
be adjusted by a rack B and pinion s, or by a 
screw or other means. The opper nuts are sup­
portai on a gallows frame I connected to a tem- 
perature-compensating arrangement. The scale is 
read through a hole in the case H ; or, i f  the case 
is of glass, the scale is read by a mark on the case. 
For adjustment, the case U is closed by a stopper 
H1 and the moisture inside is absorbed by calcium 
chloride ; the instrument is then adjusted by the 
screws M and pinion S until it reads zéro.

241. F u r r e ll ,  S .  W ., [ Broient, J.]. Jan. 21.
Stands, telcscopic.

Relates to tele- 
scopic stands for 
suspending rnaps 
and charte, black- 
boards, &c. In the 
arrangement shown 
in Fig. 1, the map 
&c. is hung by 
hooks /  from bars 
d, which may alide 
outwards by means 
of rings e on a 
c r o ss  - b ar  c to 
extend the width 
of the stand. By 
applying clips to 
the supports / ,  
drawings, tracings, 
photographe a n d  
other illustrations 
may be displayed.
T h e m a p s &c.} 
when not in use, 
are rolled up and 
placed on hooks o 
carried by a frame 
p. The cross-bar is 
attacbed to a bar 
or tube b provided 
at tbe lower end 
with a bloek h,
Figs. 1 and 2, work- 
ing in a slot x in 
the stand a. A 
pm projecting from 
the block h carries 
a washer b\ Fig. 2,
which is provided with a projection working in connection with a wedge-shaped recess forme<l in a 
handle j .  The block also carries a pulley k to receive a weighted cord 3 which passes over pulleys l

103



* 376J ABRIDGMENT CLASS PHILOSOPHICAL INSTRUMENTS. [1876

ULTIMHEAT'- o i the stand. The frame is elevated by the 
VIRTUAL MUSEUM''•©•ght on the cord, and is lowered by depressing 

the arm o f the handle j .  To fix the map &c. at 
ùfly height, pressure is applied to the arm 2  o f the 
handle j ,  so that the block h is vredged to the sides 
o f the slot. A wheel miy replace the handle /, or 
the locking may be effected by a screw and washer, 
or by a ratchet and lever, or otherwise. In the 
modification shown in Fig. 6 , the foot h1 o f the

standard b1 work» in a slot in the stand a,u. A
recess in the block h1 contains a stud carrying a 
washer i1 to which a handlo ÿ  is secnred. The 
inner face o f the washer bas two wedge-shaped 
pièces which lie in the slot x' when the standard b1 
is free to slide up and down. The standard is 
locked by turning the handle j 1 so that the wedges, 
by acting against the front edges o f the slot **, 
clamp the feet.

2 4 6 . M i l l s ,  B .  J . B . ,  [Siprsll, D . JK.]. 
Jan. 2 2 .

Tripod stands.—The table A o f a rock drill is 
supported by hinged legs B which are adjusted by 
screws «  aud bave hooked feet C for securing the 
machine to the rock.

FIG.I. M

Logs.—The tow line connecting the rotator to 
the indicator on the ship is attached by a hook to 
the riug F, Fig. 2, which turns the spindle E 
carrying a dise b having two lugs a engaging with 
arms on the spindle d from which the indicating- 
mechanism is actuated. The pnll o f the tow line 
is taken by rollers g running between two plates 

/ ,  j  and working on pins projecting from a collar 
» which lits loose over the spindle E. Several 
modifications o f these bearing-rollers are described, 
including conical, grooved, stepped, and rounded 
forms. For attaching the indicator to the sbip 
in such a manner that it will adjust itself to the 
direction o f the tow line, the case A is provided 
at the centre with an eye attached to the ship by 
a cord, or the part J  is gimballed on to the front 
part A, the spindles E and d being also connected 
by gimbals ; or a shackle pivotod to the case 
moves abont a vertical pivot in the rail o f the 
vessel. The blades M o f the rotator, Fig. 1, are 
set in grooves in the woolen cylinder L and 
held by hands t passing round the cylinder and 
througb holes or slots in the blades.

3 5 3 . H a rg rre a v e s , H . E . Jan. 30.
Logs.—The spin­

dle B of the bkuies 
C carries a worm, 
which gears into 
the wheel E. At 
each révolution of 
this wheel, a stud G 
u p o n  i t b e a  rs 
against the end I 
o f  un insulated 
spring lever H and 
so closes an electric 
circuit, the current 
passing through the 
wires U, P  which
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serve as a core for the towing-line. At each 
closure of the circuit, a mark is made on a clock- 
work-driven strip in the recording-apparatus. The 
spindlc B is pas<ed through a tube 1) secared 
to a diaphragm U which carries a thrust bearing 
for the spindle.

523. L a s le t t .  T .  N . Feb. 12.

Telemeters ;  altitudes, 
linear, measuring.— An 
instrument formeasur- 
i n g h e i g b t s  a n d  
distances consista o f a 
segmentai p l a t e  A, 
which may be set in a 
horizontal or a vertical 
position on screw feet, 
and carries at the cen­
tre a pivoted index 
arm B, which reads 
against a scale on the 
segment and is fitted 
witb a telescope D and 
a mirror E, the latter 
being set at 45° to the 
line of sightof the tele­
scope. To measure the height o f an object, the 
instrument is placed in a vertical position and 
the index is turned by a rack and piuion until 
the reflection o f the top o f  the object coïncides 
with a needle point in the telescope ; the distance 
of the object being known, its neight is given 
by the product o f the distance and the scale reading. 
In measuring the distance o f the object, the instru­
ment is used in a horizontal position and 
readings are taken from the ends o f  a known 
Use line.

597. S in c la ir ,  J .  Feb. 18.
Face-protcctors. — A  face sliield or respirator 

for use in the presence o f noxious gases, smoke, 
&c. is provided with a filtering-apparatus. A 
filter A. described in Spécification No. 2393, 
A.D. 1872, coutaining la y ers o f cotton, wool,

cbarcoal, quicklime, or 
other absorbent o f  car- 
bonic-acid cas, is fitted 
to a face pièce B o f  vul- 
canized s ho e t  rubber 
which fits the face o f the 
wearer in au airtight 
manner. A cavity C is 
formed for the nose and 
communicates w i t h  a 
space Cl so that the 
wearer may b r e a t h e 
through the mouth or 
nostrils. G lasseye-pièces 
or goggles D are also 
fitted, but may be omitted 
when unneces8ary. The 
w h o 1 e is secured by 
straps and buckles, or by 
elastic bands.

6 5 9 . C h o m e l, Z. A .  Feb. 23. [ Provisional
protection only."\
Compostes, magnetic.— A self-levelling suspension 

for compassés consists o f a jointed frame o f three 
members, two o f which are suspended from fixed 
points by universal or other free joints and carry 
beiween them the third member. The compass is 
carried by bearings or trunnions arranged on the 
third member so that their centre line is at right- 
angles to the line joining the fixed points from 
which the whole frame is suspended. One or more 
arms projecting downwards are fixed to the com­
pass and carry at their lower ends a friction roller 
engaging a curved slot struck from the centre of 
the line joining the two fixed points, the compass 
being thus retained in a level position.

6 8 9 . ZSeck, J . ,  [ Queen cC Co., J. IF.]. 
Feb. 25.

Spectroscopes ;  optical instruments.— Relates to a 
solid glass or other transparent prism, or to a 
hollow carbon-bisulphide prism, so constructed that 
the incident ray and the mean emergent ray are in 
the same straight line. An iron, brass, or other 
framework bas a crown-glass plate A B, Fig. 1, 
cemented to the side a b, the face A  a o f which is 
polished and the face A B ground rough or covered. 
A  thin glass plate is cemented to the side b c  o f 
the framework and the side a c is closed.
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S q u a r e s ; protrac- 
t o r s  ; clinomelers ;  
l e v e l s  ;  compassés, 
drawhig. — Comprises 
a combinée! b e v e 1, 
s q u a r e ,  protractor, 
slope level, spirit level, 
rule. and compassés, 
for tbe use o f car- 
pentors, joiners, stone- 
cutters, machinists, &c. 
A t one end o f the 
stock o f a spirit level 
is hinged a graduated 
rule ; a protractor is 
also mounted on the 
s a m e  p i v o t  a n d  
attached to the rule 
by a thumb-screw. A 
mark or line on a pro-

Feb. 25. [  Pronisional

jection from tbe rule acts as a sight in conjunction 
with anotber sight let into the stock. The end of 
the rule is pointed, and a movable point is attached 
to the opposite end o f tbe stock to form a pair of 
compassés.

9 0 0 . S l l i s ,  W . Mardi 11.

Tripod stands.—A universal joint or strap is 
secured to the cradle o f a machine for boring out 
rock &c. and reçoives within it the horizontal shaft 
», Fig. 10, which unités two of the legs « , Fig. 11, 
o f a tripod stand. The legs o f the stand may be 
lengtheued telescopicallv and may hâve the lower 
parts h removed so that the machine is supported 
ou the short legs n1. The fork r  which unités the 
legs is large enough to admit o f the machine being 
placed iuside it for vertical working.

9 3 7 . M o r g a n  -  B r o w n , W .,  [Jlermages,
J. II.]. Mardi 13. [ Provisional protection
ont y.]
Tripod stands.—The head o f a tripod consisting 

o f a métal dise is provided with tliree horizontal 
pins and three vertical wings to which the legs are 
jointe!, and the legs are so shaped that, when 
closed, they form a complété circle. A  wire 
baving a suspended weight passes through a screw 
by which a caméra is sscured to the head and

through the dise to impart rigidity to the stand. 
The knob o f the screw for securing the caméra to 
the head is used, when the caméra is dismonuted, 
as the knob o f a walking-stick.

9 4 5 . B a g o t ,  A .  C. March 13.

FIG.I.

Therm om eters ;  V . 
barometers.—In an 
a 1 a r m apparat us 
for use on board 
ship and in coal 
pits and m i n e s ,  
warehouses, dwell- 
inghouses, a n d  
conservatories, for giving warning o f rise o f tem­
pérature or of the atmospheric pressure, a metallic 
thermometer and barometer are connected in sériés 
in an elastic circuit with a Leclanché or other 
battery B, a fcell D, and an indicator C. The 
insulated binding-screw c on the thermometer &c. 
is furnished with a métal projection which may 
be set at any point o f the dial, so that, when the 
température &c. reaches a predetermined point, an 
electric current passes through the circuit, rings a 
bell, and causes the indicator to dénoté the 
locality from which the alarm was sent. The 
second binding-screw a is connected to the pointer 
o f the thermometer or barometer.

9 9 0 . M o o r e ,  B .  T .  March 17.
Current indicators.—For determining the direc­

tion o f deep sea and other currents, a magnetic 
needle, moving over a compass card contaiued in 
a spherical shell a o f brass or tho like, is fixed 
in position by clockwork wheu the instrument 
sets in the direction o f the current. The shell, 
which is made in two parts, bas a pointed cap d 
screwed to one side, and at the opposite side lias a 
tail b consisting o f a frustum o f a cône with 
four blades. The instrument is suspended by two 
pivots from a shackle haviug a swivel for the 
attachment o f a cord. The needle and clockwork 
are contained in a cylinder g, supported on giinbals 
inside the shell, and provided with a glass cover k 
against which the needle can be pressed by a lever 
n actuated by auother lever m. The clockwork
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consista o f a spring o driv- 
ing a train o f wheels o1, 
o*, o5, o*/ a regulating-fly 
p, and also a time-wneel 
q having a small hole to 
reçoive the end o f a rod t, 
forced into it by a spring 
0 when the eero o f the 
wheel 11 cornes opposite a 
pointer. This movement 
of the rod t depresses the 
lever m and fixes the 
needle. The time-wheel 
is adjusted to make one 
révolution in one honr, 
but may be set to fix the 
magnet after any lapse o f {
timeupto onehour. For ^
this purpose, the pinion 
driving the wheel q is 
made fast or loose on its 
spindle by a finger-nut.
When loose, the time- 
wheel is turned round, the 
spring 0 being held back 
by means o f an arm
attached to the rod t. The parts of the shell and 
the cap d are screwed up tightly by a spanner, the 
stops of which are inserted in the holes a*, and a 
key inserted in the hole dl. In some cases, an hour

OOTMHEAT® 
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glass &c. may be used instead o f  the clockwork. 
The instrument may be used in combination with 
the carrent meter described in Spécification No. 
3939, A.D. 1873.

998. A b e l ,  C. D ., [Fayol, / / . ] .  March 18.
Eye-protectors.— E y e - 

protectors, for use in 
mines or in suffocating 
atmosphères o r  u n d e r 
water, are shown in Fig. 3.
They consist o f lenses 
exactly fitting the cavities 
between the eyes and 
nose.

1012. D ix w e l l ,  G . B .  March 19.

PyromeUrs for use in steam-engine cylinders. A 
thiu metallic tube B, open at the end c and having 
a number o f holes b, is fixed to the cyliuder head 
by a screw G  and passes througb a stuffing-box F,

and is connected to a lover H, which turns a short 
vertical spindle I carrying a mirror K. A bcam of 
light, from a lamp or other source, passing tbrough 
a vertical sût e in a screen L is reflected from the 
mirror upon a graduated scale M. A  graduated 
scale, with a vernier, may be used in connection 
with the spindle, instead o f or in addition to the 
scale M, and the spindle may bave an arm to operate 
an electric alarm bell at a rise or fail o f  température 
beyond the fixed amounts.

1 1 1 3 . G r a y , J .  M . March 27. [Provisional 
protection only. J
Course indicutors.— Relates to an apparatU3 for 

mechanically solving problems in connection with 
the rule o f the roaa at sea, which apparatus 
consista o f dials and pointers, so consbructed and 
arranged that, when one dial is set to indicate the 
direction o f the wind in relation to the vessel 
whereon the apparatus is being used, and auother is 
set to show the direction of a second ship, the 
apparatus will then show which vessel has to keep 
clear o f the other, and will also indicate the possible 
courses o f  either vessel. In one arrangement, 
there are four dises or dials. No. 1 is a compass 
cird upon a centre-piece, and projects beyond the 
circumference o f a casing, which is form el by dise 
No. 2 together with a ring at the circumference and 
a back. Disc No. 2 is inarked with “ head, stsrn, 

beam, port, and starboard,” and intermediate 
points. Disc No. 3 is “  divided into two concentric 
“  portions o f about equal width, and two sets of 
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dividcd into three sec tors, one o f twelve points 
eoloured black, another o f ten points red, and a 
third o f ton points green. Partly covering this 
dise is dise No. 4, divided into two concentric 
portions of thesame radii as tbose of dise No. 3 and 
marked with a wind index. Through the centre of 
this dise passes a centre-pieee from dise No. 3, 
wbicb centre-pieee carries a sight arin for pointing 
to a ship. The inner of the two concentric portions 
o f No. 4 dise is marked black for six point? ou each 
side o f the wind vane, and the rest is eut away. 
The outer concentric portion at the opposite side 
o f the wind vane is black for six points on each 
side o f that diameter, the rest being eut away. 
Between these concentric portions is a ring, and 
there is also one at the periphery o f the dise. The 
first o f these two rings bas one semicircle eoloured 
to indicate that the second ship has to keep clear 
o f the first, and when the sight arm points over the 
remainder o f the ring a different colour iudicates 
that the first ship has to take care o f the second. 
There is a break in the last-mentioned or danger 
part of tho ring signal. Tbrough a portion o f the 
arc the danger nng is transferred to the circum- 
fereucc of the dise just inside the general inner line 
o f dise No. 2, which has a projection broad enough 
to cover the transferred or outer danger mark of 
dise No. 4. When the position o f the seen light 
and the direction o f the wind indicated by their

I respective parts are relatively such that there is little
chance o f the vessels coming near each olher, the 
transferred dansr« r m trk will be hidden by the pro­
jection o f dise No. 2. Hull outlines are marked 
on dise No. 4 to indicate the possible courses o f the 
two ships. The apparatus may be modified to show 
ouly which ship has to keep clear without indicating 
the relative positions o f the two ship?. In some 
cases, the sight arm is rearwardly extended and 
jointed to a hull skeleton to represent the position 
o f the vessel. • The dises or dies o f the instruments 
may be constructed o f glass &c. and illurainated at 
night.

fiTï^îfî lâüi

1 2 4 9 . J o h n s o n ,  J . H .,  [Ilastings dk Johnson], 
April 6.

Scales.— To économisé the ivory used in the 
manufacture o f scales and rules, narrow strips are 
joined together, or are joined with wood, hard 
rubber, or ebony. In the latter case, the ivory is 
placed at the side where there is inost wear. With 
a four-fold rule, the outer sections are form el of 
three pièces n, m, n, shown in transverse section in 
Fig. 2, held together by m ets r  and a métal tip. 
The middle section consists o f two pièces m, n, 
Fig. 3, both o f ivory, or the outer one n may be 
o f ivory and the inner one m o f wood &c. When 
strips, other than ivory are used, they are preferably 
combined with boxwood.

1 3 3 1 . C o w p e r , R .  April 13. \Provisiorud
protection only."\
Kaléidoscope*.— A polarizer is used, the eye-piece 

containing a Nicol’s prism, a tourmaline plate, or 
a bundle o f glass plates, &c. The cell contains 
selenite &c., and consists o f two plates o f glass, one 
ground and capable o f turning independently or 
with the body o f the apparatus. The light, before 
ent^ring the apparatus, passes throngh a polarizer, 
and patterns o f pure natural colours are thus 
obtiined by the effect o f the selenite on the 
polarized light.

1 3 7 9 . H o s k in s :,  W . X,. April 15.

FIC.2.

Tele>copes an d  
field g laces ; com­
passés, magnetic.—
Relates to walking- __ 
sticks, umbrellas, ^  
whips, &c. which \  
are fitted to serve 
as télescopes or 
field glasses, and 
are also provided 
with magnetic com­
passés. F i g .  1 
shows a walking- 
stick to which au 
object glass A  is 
attached by a clamp 
a, the screw b of 
which may enter a 
guiding - g r  o o  ve.
The eye-piece B is 
hinged to the stick 
at the handle and 
folds down over a 
magnetic compass c 
let into the stick.
A leatlier pouch 
for containing the 
object glass when
not in ose may be hong from an eye e on the 
stick. The lens may, altematively, be covered by 
hinged caps C, Fig. 10, which, when opened out, 
form a sunshade. Fig. 10 shows the object glass 
carried by a spring clip g, an arrangement which 
is snitable for umbrellas. The spring clip may 
bave a tightening-screw, as shown in Fig. 13. 
Fig. 2 shows an eye-piece B and compass c let into 
the head of the cane.
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1415. A t k ln ,  R .  April 19. [ Provieional pro­
tection only.]

Compagnes, magnetic. —  A standard compara is 
placed out of the influence o f local attraction on a 
bracket fixed to the funnel o f the steamer, which is 
made of copper or other non-magnetic material. 
The funnel stays may be used as ladders to reach 
the comptas. Or the standard compas» may be 
pl&ced on a copper pillar, or on a spar projecting 
from the head of a pair o f shears which swing and 
project from the stem o f the vessel. The binnacle 
and other parts o f the compass, except the needle, 
are made of glass.

1424. D ip lo c k ,  S .  April 19.

Thermometers for ascertaining the température 
in pipes, boilers, or other closed vesselsare enclosed 
in a tnbe C, Fig. 4, and inserted through the way 
of acock A, Fig. 1. Tne upperend o f the thermo- 
meter is bent into a circular arc, and is ontiined 
in a case havinga glass front F and socket D, which 
receivcs the upperend o f the tube C and is screwed 
to the casing o f the cock. Packing E closes the 
upp?r end o f the tube C.

1548. J e w it t ,  H . ,  [Craigheul, II.]. April 27.
Rejttelors.— Relates to mirrors or reflectors for 

lamp* and other like purposes. Fig. 1 shows a 
pair of V-shaped reflectors U, D1 hingcd on the 
vertical l-ranches of arms C so that they can l>e 
turned into any position. The reflectors may be 
arranged, as shown, to reflect the light eqnally iu 
opposite directions, or they may be turned to bring

■ ■  TJETINIHEAT®
their edges together to throw the .CC:i im
direction ; or they may be otherw l>Y ™ rrrS,rU5tUM 
The reflectors may be used singly and in a revorsed 
position. The sides or wings o f the reflectors may

be fiat or concave. Pyramidal, conicnl, parabolic, 
or other nhaped reflectors may be used singly or 
arranged in setsof two or more around the chimney 
or glass o f a lamp &c. Fig. 11 shows three 
parabolic reflectors B* fitted around a lamp chimney 
A* and held in position by spring Angers C*. They 
may be inclined at any angle. In other arrange­
ments. the apices o f the reflectors are eut away to 
form lips c*, Fig. 20, to Al around the lamp de., 
and they are connected by hooks b* engaging ey« s 
ri1, which hooks are formed with loops c* to render 
theni elastic. Fig. 25 shows a double reflector B* 
supported by wire or sheet-metal arms G1. Fig. 24 
shows a parabolic reflector B* fltted on a chimney A* 
by mcans o f a hook E* and nut F*. The chimney 
may be passed through only o»e opening in the 
reflfetor, which is tben supported in a nearly 
horis >ntal position to throw the light downwards

1 5 7 1 . D a d s w e l l ,  J .  April 29. [Provisional
protection only.]

- Pantographe.— Two serrated wheels are con­
nected by a spindle supporting above it a bar or 
rod. This bar has two bearings on its inner 
side, from which project two swivelling roda termi- 
nating in similar bearings connected to a second 
bar. The second bar will alwavs be parallel totho 
bsr Arst-mentioned, and is providtd with sliding 
blocks which form holders for scribers, pencils, or 
pens. A blank shect o f paper being placed on the 
left o f the operator, and the manuscript, or other 
document to be copicd, on bis light, the appaiatus 
is placed so that the scriber is ovor the original, 
and the pencil over the blank paper. As the 
scriber is passed over the manuocript, the pencil 
copies it on the blank paper.
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1577. B a k e r , D . April 29. 1832 . W o o d , H . J . May 18.

Compassé#, magnetic.—The shallow bowl G, lined 
with paper or cloth, is filled with kerosene or other 
liquid capable o f preventing oxidation o f the 
needles, one or more o f which, together with 
the card A, are supported on a wooden ring R. 
The centre needle carries the bearing-cap e for the 
pivot. The liquid is steadied by a perforated cône 
I, which carries the pivot, and expansion and con­
traction are provided for by the flexible métal 
bottom H. The bowl is weightcd at M, and the 
cover D is held in place by screws h passing 
upwards through the flange F. The outer gimbals 
are placed in the fore and aft line o f the ship. A 
cover is held on the case R  by projections P on 
the gimbal bearings Y.

1825 . C lark , A .  ÏVÏ., [Lambert, C. L .\
May 17.

Pyrometers.—Consista, mainly, in constructing 
the expanding and oontracting rods o f pyrometers 
o f two sheets, bars, or bands o f different metals 
twisted in the form o f a screw, hélix, or scroll. 
Fig. 1 shows one form o f pyrometer. A spiral 
bimetallic band A is fixed at its Iower end in a 
tube D, which is provided with a protecting case z 
and with holes D' for admitting beat. The upper 
end of the spindle is fixed to a rod B  provided 
with a crank B1, the pin of which works in a slot 
in a crank h1 attached to the spindle bK This 
arrangement allows for the longitudinal motion of 
the spiral A, which imparts a circular motion to 
the rod B caused by expansion and contraction. 
On the spindle is an index b moviug over a dial 
a1. The circular motion o f the spiral A may also 
be transmitted to the pointer by a toothed segment 
and pinion, or the rod B may be connecled directly 
to the axle bl, or the pointer may be fixed and the 
motion transmitted to the dial. For the purpose 
o f  setting the instrument to zéro, the case is 
attached to a piece C, which may l»e turned by a 
worm-wheel and screw E, E* in tho piece c*, to 
which the tubo D is fixed.

Actinometers.—The box a is provided with one 
or more dials b provided with ratchet teeth 
beiween which are holes c differently spaced. The 
index d has a spring latch which can be set to 
engage in particular holes. A strip o f paper is 
wound on the axis o f  the index and “  by moving 
•• forward the index the paper which has attained 
“  the tint indicated is causea as the index passes 

each uotch to advance and expose another blank 
“  portion to be printed to form a new tint.”

1855 . M o rg a n -B ro w n , W .,  [SAaWte, 0.].
May 21.
Photometers.—Pocket instruments for mcasuring 

the iutensity o f light are each constructed with a 
number o f dises or sheets o f partially-transparent 
material. which can be interposed tetween the eye 
and the light. Fig. 3 shows one form of appa- 
ratus. In a box b are formed a number o f  holes d 
arranged in a circle, bebind which holes are a 
corresponding number o f dises o f  paper a, parts of 
which are eut away in such a manuer thac opposite 
each successive hole d there will be an increasing 
number o f thicknesses o f paper from 1, 2, <&c., up
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to 20 or 60. At the back is a piece o f ground 
glass 7, and in each liole d is a piece o f glass on 
which is a figure telling the number o f tliicknesses 
of paper behind : or the figures may be en the 
paper dises or on the box b. The box revolves on 
an axis b1 in a case c provided with a focussing- 
lens f. In using the instrument, it is dirccted to 
the light to be measured, and the box l  turned 
round until the number that can only just be seen 
is in the field of view. The ratio that this number 
bears to the full number o f dises is the ratio o f 
intensity of the light to the standard light. Several 
modifications are described. In one, the lens /  is 
placod in the centre o f the case c and the axis b1 
is mounted eccentrically. In another form, shown 
in Fig. 8 , paper bands a are placed on the circum- 
fcrence of the box b\ which is perforated with 
holes d, and the light is reflected along the axis of 
the case c by a mirror n. In another form, two 
cases, constructed as shown in Fig. 3, are joined 
together so as to form a sort o f opéra glass 
arrangement, the two boxes b being geared 
together.

ULTIMHEAT® 
TTUAL MUSEUM

1872. B a b lo n , V .  May 21.

spécifie-gravit y  esti- 
maling - apparatus.
— Relates to an 
a p p a r a t u s  for 
m e a s u r in g  the 
illuminating power 
of gas accord ing to 
the size o f th e  
flame, which appi- 
ratus can be used 
for showing th e  
density o f gas. A 
constant flow of 
gas at a définit© 
pressure isobtained 
by the apparatus, 
and the size o f the flame obta^ned is taken as a

m

measure o f the intensity. In one form o f appa­
ratus, the gas is delivered by the tube B. Fig. 2, 
into a weigbted bell C which, on rising, drives the 
air out of the surrounding vessel A  through the 
cock E. When the bell is full, the taps B ' and 
E are closed and the tap D 1 o f the burner pipe D 
is opened until the pressure o f air in the receiver 
A, as shown by a manometer I, is at its specified 
point. Fresh air passes into the vessel A through 
a diaphragm /< with an invariable orifice ; the 
inflow o f air and conse<iuently the outflow o f gas 
is thus constant. A rod T  from the bell passes 
into a glass tube V and indicates the amount of 
gas in the bell which is made conical so that the 
pressure o f gas due to the weight of the bell shall 
not vary. The bell C may be placed in an open 
vessel and connected to a second bell in a closed 
vessel. The height o f the flame at the burner d is 
measured by a pointer m, » moved by a rack L over 
a scale N. When a fresh sample o f gas is tested, 
it is run through the apparatus for some time, tho 
gas passing out at the cock F. To bring the pres­
sure to the sanie point without shifting the 
deliveriug-cock D1, the apparatus, shown in Fig. 3, 
is fitted into the delivery tube D. It consista o f a 
vessel J  connected by a tube X  to the air vessel A, 
Fig. 2, and containing a double floating bell O, Q 
connected to a conical valve S. The outside part o 
o f the double floating bell is connected by a tube 
R  to the atmosphère, and the inside Q, which is 
o f the same cross-sectional area as the valve S, is 
connected to the deliverv tube D. When the pres­
sure in the air vessel falls to the fixed amount, 
the bell O, Q will fall and open the valve S. Other 
forms o f the regulating-apparatus for producing a 
constant flow o f gas at a definitc pressure, are 
described. In one, the bell C is supported by a 
cord running over a drum moved by clockwork. 
In this case a dry meter may be used, the clock­
work being connected to a weigbted piston. A gas- 
meter fly may be used, either driven or controlled 
by clock-work. When the apparatus is used for



’ 875] ABRIDOMP.NT CLASS PHTLOSOPHICAI, INSTRUMENTS. [1875

ULTIMHEAT -bowing thc dcnsity o f a pas, the cock D' is opene<l and the gas allowed to oscape at the orifioe d, tĥ  
VIRTUAL MUSEUM indications on the manometer I being noted.

1910 . Joh n son , J . H ., [ Berdan, / / . ] .  May 25.

FIG.3. «----------

Range -findtrg.—
Two télescopes are FIG.II.
mounted a t th e  
ends o f a fixed 
b a s e  o f  known 
length, one o f the 
télescopes b e in g  
movable and con- 
nected to a recorder 
whicb indicatcs at 
sight the distance 
or the degree o f élévation, or both. In thediigram 
shown by Fig. 2, h représenta the fixed base and o 
the minimum distance that can be measured ; the 
distances a +  m, a  +  2 m, &c. are determined by 
measuring the arcs s, x\ x\ x*, &c. The two téle­
scopes A, B, F iî. 3, are connected by a tubular 
frame C, C1. so that. when B  is moved to cause its 
cross-hairs to coïncide with the object, the téle­
scope A will bave the same motion and the two 
will remain parallel. The central tube C o f the 
frame moves in horizontal bearings D, B so that 
both télescopes are simultaneously clevated or 
depresscd to the same extcnt. The bearing D is 
attached to a vertical pivot h, Fig. 6, and the bear­
ing E  is carried on a foot H mounted on rollers 2, 
Fig. 9, moving over an arc I : the two télescopes 
thus movc round the same centre h and can be 
clamped by a screw Z. A  fine adjustment for this 
motion is provided by a micrometer screw L, the 
bearing E being attached to the upper part o f thc 
foot H whicb can be moved on rollers 1 over the lower 
pan. wbich is provided with the rollers 2  running 
on the arc I. The cross-hairs o f the two télescopes 
are adjusted to the same horizontal line by screws 
k, Fig. 9, attached to the rear supporting-ring of 
the glass B, which screws movethe glass vertically. 
The telescope A is mounted to move about a ver­
tical axis a* placed at its forward end, and it is 
moved by means o f a differeutial or micrometer 
screw S working through the transverse arm /  of 
the main frame. In using the instrument, the 
cross-hairs of thc glass B are brought on the object, 
and then the cross h airs o f thc other glass A are

brought on the same object by turning the micro­
meter screw S. One révolution o f  the screw 8  
corresponds to the arc x, n, Fig. 2, and sub-divisions 
of this arc are indicated, by the pointer U, on the 
dise T, which is graduated so as to read off the 
distances direct. The dise may also be arranged 
to indicate élévation as well as distance. The 
instrument may be carried by hand, or it may be 
mounted on wheels to be drawn by a horee, or to 
be attached to an artillery caisson as shown in 
Fig. 3. The apparatus is contained in a case, the 
two ends o f which turn up whou in use to uncover 
the glasscs. Bclow the case are legs which fold 
down for the instrument to rest horizoutally. 
Instead o f the micrometer screw S for measuring 
the angles o f the glass A, a differcntial screw 
may be used, or a spiral surface, or a wedge, or an 
eccentric.
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2013. E d w a rd s , E . June 2.
Tri/tod st-nuh.—

Fig. 7 shows a 
stand for a rock- 
drill. The rylinder 
b slides between 
parallcl bars a con- 
nected bv frames 
r, d. The lower 
frame d is formed 
with a socket to 
receive the tube g, 
in which si ides thc 
adjustable leg h ; 
f  i< an additional 
socket in which the 
tube g is placed

when the drill is to be used in a horizontal posi­
tion. The front leg may, however, be pivoted to 
the frame, so that it cati be adjusted an any angle. 
The back legs consist o f a forked bracket m cirried 
by bars i pivoted at k, tubes n, and adjustable bars 
o. Tbe apparatus may be steadied by weights 
hnng on tbe hook r. In tbe stand shown in 
Fig. 19, the front leg g , h is carried by a forked 
kracket / ,  tbe arms t o f which are pivoted at k

-OVTIMHEAT®
alongside the arms i carrying the bracket vUwrMAi m iic p iiM 
which the other legs diverge. The arms r, . mav |
be connected by stays. Tho frame a carryi
cylindcr h can be swung outward and secured in 
position by tneans o f  the curved stay «.

2 0 8 1 . B u l l ,  W . June 4. [Proeisional pro­
tection only.]
Thermometers and pt/rometers.—In order that the 

température in a brine-evaj)orating pan may be 
maintained nearly constant, a “  bcll thermometer,”  
in which columns of mercury make and break con­
tact with two platinum wires, is placed in tho pan. 
The platinum wires are separately connested to 
the opposite pôles o f  an electric battery, a bell 
l>eing placed on the négative wire and another on 
tbe positive wire : the bells are separately operated 
when the température faits and wheu it rises 
beyond predetermiued limita. A “  bell-pyro- 
“  moter,” fitted with a rod carrying projections 
which make contact with the opposite pôles o f a 
battery, is similarly fitted to the furnace which 
heats the pan.

2 1 4 7 . H a n s , M .  L . P . ,  and H e r m a r y ,
H . A .  H . June 11.

Barometers.—Barometric indications are obtained 
by arranging two thermometers, one containing air 
and theother liquid, horizontally one above the otber, 
and joining the absolute zéros o f the two instru­
ments by a permanent straigbt lino. A line drawn 
through the thermométrie readings o f the two in­
struments will intersect tho .zéro line in a |*oint 
which will be the same for ail thermométrie 
readings taken at a constant baromotric pres­
sure. The line through the readings of the 
liquid and air thermometers A, B, respect! vely, i*

18067 113 B
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obtained by means o f a weighted string carried by 
a slider C and passing through an eye on tho slider 
E o f a rod D, which, if continued, passes through 
the absolute zéro* of the thermometers. The ver­
tical part o f the string indicates the pressure on a 
graduated scale, as shown. The slider C may be 
arranged on the tube A, and the indicating-string 
may lie replaced by a needle or other mechanical

index. A  movable scale may be provided to allow 
o f adjustment for different altitudes. The tubeof 
the air thermometer is bent several times to form 
a nu nber of horizontal limbs. The index coosists 
o f coloured sulphuric acid or glycérine, and is pro- 
tected from moisture by oil inserted in the lut 
bend o f the tube ; or a liquid unaffected by air 
may be used.

2 2 8 7 . R e y n o ld s , G . H . June 23.
Tripod stands.— Two legs J  

o f the tripod or a rock drill are 
mounted on squares on the 
spindle K, so that they move 
together. The third leg I turns 
on the spindle K, which can 
revolve in the frame body G.
The parts hâve conical engaging- 
surfaces, and are locked, after 
adjustment, by screws L at the 
ends. The legs hâve double 
feet n1, «*, to allow tbeir posi­
tions to be revereed. The upper 
portion m o f each leg is solid 
and tbe lower portion n tubular.
The locking-screw o bears on a 
tapering tlat on the part ro, so 
that, if the screw is slackened, 
the leg does not suddenly 
shorten to the full extent. The 
weights W, which steady the apparatus, are made with grooves w, y  into which the legs n and 
cross-bar» z enter, to hold the weights in position.

2 3 0 9 . B ou sfie ld , G . T .,  [ lies, G.]. 
June 24.

Compassés, magnetic.—Relates to means for de- 
tecting and compensating errors in ships com­
passés due to local attraction, the arrangements 
being also applicable to compassés used in deter- 
mining the angle o f  dip, land surveying, exploring, 
and mining. Figs. 1 and 2 show a plan and 
sectional élévation, respectively, o f  the compass. 
The needle A consists o f two parallel bars a of 
aluminium or other non-magnetic material held

• 114

together by short bars a* carrying at their upper 
and lower edges small magnets b. A  bar D cirry- 
ing a sériés of magnets d, arranged transvereely, is 
suspended beneath the needle A, and is so arranged 
that, in the absence o f local attraction, the mag­
netic force is equal to that o f the needle. A wire 
is secured above the bar D to -enable the positions 
o f the bar and needle to be easily compared. When 
a disturbance occurs in any quadrant, say the X.E. 
quadrant, Fig. 5, the needle and bar move into the 
positions shown in dotted Unes. A steel compen- 
sator is then arranged in the acute angle until tbe 
needle and bar attain their original positions, the 
distances from the magnets varying inversely as 
the square root o f the déviations. In some cases, 
the needle and bar are made hollow and immersed 
in spirit, as in Ritchie’s compass.

2 6 1 9 . R u sse ll, W . C. July 23.
Logs.—The speed o f the vessel is indicated on 

the dial o f a spring or other balance or dynamo- 
rneter, Fig. 2, acted on by the pull o f a rope towed 
behind. This rope S, Fig. 3, is weighted at T, and 
is connected by a line R  with the eye C of a cross­
bar B, the movements o f which are controlled by 
two springs A. The bar B is connected by alink 
E with a straigbt or curved rack D for actuating 
the piuion F on the axis of the index. The axis 
also carries a toothed wheel H forming the first of 
a train o f multiplying-wheels terminating in a 
regulating-fly N. The Provisional Spécification 
also States that the index is provided with two pins



1875] ABRIDGMENT CL ASS PHILOSOPHICAL INSTRUMENTS.
rx Ç

and is operated by an arm working between tbc 
pins, tbus preventing vibratory motion due to 
waves.

Fig. 3, for the insertion o f a Lmp, 
and a Hap H is hinged to the back 
casing to block out the light. To

— orrm iHEAT®
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prevent the

2622. Cooper, C. P . Jnly 23. Drawings
to Spécification. [Provisional protection only.'\
Sounding-apparatus.— An alarm is given when a 

towing-drag touches the bottom. The pull o f the 
drag tnrns a wheel and sounds an alarm, discharges 
a pistol, or shows a red light. The depth can be 
fixed by knowing the length o f the line and its 
inclination. The length o f line is indicated on 
counting-wheels connected with the axis o f the 
line-wheel, and the inclination by means o f a 
pointer connected to the line and moving over a 
graduated dise. The wheel is held in position by 
a line passing through a brake. The wheel is so 
weighted tbat, if the drag line breaks, it turns back 
and signais that a new line is required. A  scale of 
depths agreeing with the length of line and angles 
is provided.

2683. Hug-hes, W . C. July 29.
Dixxolving-vieic apparalws.—Consists in placing 

the jets in three separate cylindrictl or other 
shaped casings o f  brass, tin, iron, copper, 
silver, gun-metal, zinc, «èc. each having an inner 
lining separate from the outer casing, which is 
perforated, as shown in Fig. 2, to allow the cold 
air to enter and cause the heated air to pass 
between the casing and the lining and escape 
through the chimney placed at the top o f each 
casing. The casings are supported one above the 
other on separate cradle-pieces, and are held firm 
by set-screws, tlius enabliug the arrangement to 
be taken to pièces to form a bi-cylindrical appa- 
ratus ; or by providing each casing with a separate 
foot they may be arranged side by side, or by 
removingall the cradle-pieces they may be arranged 
to form a single lantern. An opening is left at 
the lower part o f  the bottom casing, as shown in

beat from being conductei to the points, a ring 
of deal or mahogany is fixed at the front o f each 
casing.

2697. Former, F ., H u d leston , B ., and 
C risp , B .  July 30. [Procisional protection 
only T

Telemeters ; théodolites.— A telemeter, shown in 
plan in Fig. 2, consists o f a telescope A  fixed to 
the bar B and movable telescope A 1 pivoted on the 
bar and provided with a toothed quadrant D for 
moving the pointer F over the indicating-dial G. 
The bar B is connected by a ball-and-sooket 
joint to the tripod. In using the instrument, 
the object is first sighted by the telescop3 A, 
and afterwards by the telescope A 1, the move- 
ment o f the later causing the pointer F to indicate 
the distance. In somo cases, the quadrant is 
graduated and the dial omitted. The fixed 
telescop9 may be used as a théodolite.

2701. H ick s , J . J . July 30. Draioings to
Spécification.
Specific-grarity estimating-apparatus.—In order 

to render the graduations o f glass bydrometers 
distinct and durable, the stem is made o f enamel, 
opal, or other semi-transparent or opaque glass, 
the graduations being engraved and filled in with 
glass enamel, which is afterwards fused ; or the 
giaduations may be painted in a light colour on

115 a 218097
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VIRTUAL MUSEUMi;i*k s^ m an<̂  by f U8'nP- I »  another form, 
the graduations on the outside o f a clear glass 
stem are made distinct by placing a tube or strip 
o f paper inside the stem. Hydrometcrs for sait 
water or other liquids baving a scale showing, 
say, from 0  to 1 0 , are enabled to read from 10  
to 20, 20 to 30, &c. by placing one or more equal 
weights on the upper part of the stem.

27 42 . B u c k n ill. J . T . , and C a sella , Zi. P .
Aug. 4.
Sound) ng - appa­

rat**. —  Pressure 
gauges used in es- 
timating the depth 
of the sea, or for 
other purposes in 
which tbey are sub- 
jected to violent 
shocks, are provided 
with dasb-pot ar­
rangements in order 
to prevent the indi- 
cator from moving 
t o o  quickly. In  
the gange shown, 
the front o f the 
casing a  is covered 
by a glass plate b 
and by protect-ing- 
bars v so as to form 
a closed chamber 
to contain glycérine 
or other suitable 
1 i q u i d. An a i r 
chamber c. at the 
top and of smaller 
capacity than the 
cylinder e, c o in - 
municates with the 
glycérine chamber.
The piston f  and 
piston - rod g fit 
loosely i n t o the 
cylinder e, and are 
moved by the action 
o f  th e  external 
pressure on  th e  
diaphragm i a n d  
spring h, so that 
the pinion o o f  the 
i n d i c a t o r  m is 
turned by its en­
gagement with a rack n on the rod g. The 
maximum indicator p  is moved by the action of 
the indicator m on the projection q. The indica­
tor p  may l>e set back to zéro by means of the 
pinions r and the rod » ; the rod » may pass 
through the back, front, or sides o f the casing a. 
The spring io which presses the piston f  back is 
made o f uniform steel wire. The dial u may be 
graduated to read pressures or dcptbs of sea-water. 
In another gauge, a second weighted rack is applied 
to the pinion o at the side opposite to the rack », in 
order that severe shocks may be bette.' corapen- 
sated for. Transverse plates may be fitted to the 
racks to prevent tbem from moving rapidly. A

closed Bourdon tube is, in another form of gauge, 
attached to a toothed sector in gear with the 
pinion o f the indicator, in order to indicate by its 
contraction the pressure to which the diaphragm 
and glycérine are subjected. In thia case there is 
no air space in the gauge. A fan or fiyer is fitted 
to the indicator pinion in order to act as a dasb-pot 
or brake, and compartments are formed in the 
casing to cause the movements o f the case to be 
communicated rapidly to the glycérine. The sec­
tor to which the Bourdon tube is attached may, 
otherwise, be connected by a connecting-rod to a 
piston which works loosely in a cylinder to which 
the glycérine has access. The piston, in ail cases, 
may be perforated instead o f fitting loosely into 
the cylinder.

2 7 8 2 . P earce, W . Aug. 6 .

rail, bulwark, or stanchion C o f the vessel ; the 
log can then be hauled in by one man. The 
reel is fixed to the axle D which cames a cylinder 
E. round which passes the rope F acting as a brake. 
The winch baudle G is made removable, or arranged 
to be put out of gear. A reel is placed on each 
side o f the ship. Fig. 4 shows a reel frarae bolted 
to the railR K. The rails are elasped by pièces of 
wood J  held between the two parts of tbe 
framewcrk B.
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2948. B a r lo w , A .

Logg.—Relates to appa­
rat us for indicating the 
uumber o f rotations or 
movements per minute 
&c. of shafts or other 
bodies. The apparatus 
may be applied to loco­
motives, ships’ logs, or 
other bodies or measuring- 
macbines for indicating 
miles &c. In one form 
of the apparatus, a pointer 
or finger e, Figs. 1 and 3, 
attachcd to a pulley 
moves over a dial b ou 
tbe front o f the fraining 
n. The shaft g  on which 
the pulley e* is loosely 
mounted carrics a worm- 
wbeel in gear with a 
worm / '  on a spindle 
which c a r r i e s also a 
ratchet-wheel r. The main or primary lever c is 
vibrated vertically from the machine the speed of 
which is to be indicated, and carries a spring hook 
or catch d which engages with and turns the wheel 
r, and consequently the shaft g. A  sliding pulley i 
on the shaft g is forced by a spring l outwards 
against a loose pulley h, which is thus driven by 
friction. A  pin A1 on the pulley h bears against a 
pin e1 on tbe pulley e1 and turns the finger e in the 
direction o f the rotation o f the shaft g. Springs 
e4, A* tend to turu the pulleys e1, h back in the

opposite direction to bear against a fixed stop, that 
is, to the zéro position. Brake blocks le* on a lever 
Je, centered on a pivot k}, are pressed by a spring k* 
against the pulley ex in order to maintain the 
finger e at its indication when the pin h' is with- 
drawn in the working o f the apparatus from the 
pin e*. The pin A* is automatically returned to 
tlie zéro position at the end o f each minute or other 
interval o f time by the spring A3 on the with- 
drawal o f the pulley i from the pulley A. A pro­
jection on the spindle m o f the escapement-wheel /«i
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clock mechanism in the compartment 
ses a sliding arm n towards the right, 
n in Fig. 1, at the end o f  each minute &c., 
lever o then turus on the pin ol nntil a 

projection oc lies under a pin c° on the lever c and 
a projection o" lies over a pin p x on a second lever 
j>. On the next downward stroke o f the lever c, 
therefore, the levers o, p  are depressed, and a 
roller />* is carried down against an incline 7 * on 
a forked lever q which passes round the pulley «. 
The lever q, being moved round its centre 7 \ 
forces the pulley / out o f engagement with the 
pulley h, wbich then re'urns as stated to the zéro 
position. Springs o4, />* return the levers 0, 
p  t" their original position1». A hook pi 
attached to the lever p  engages with a projection 
k° on the brake lever k, so that the brakes fc* 
are momentarily withdrawn from the pulley e‘ 
during the first part o f  the movement o f the 
lever p. By this means, should the indication of 
the finger e* for the minute preceding that just 
finished be greater tban the new numher to be 
indicated, the finger ex is roleased and moves back- 
wnrds until stopped by the pin hx at the new 
indication ; the brakes are applied to hold the 
pulley ex before the pulley h is released. The 
clock which actuates the arm n is automatically 
wound up as required by the movements o f the 
lever c. A  pawl r* on a bar r sliding in 
slots in the casing a is held by a spring in en­
gagement with the ratcbet-wheel s o f the clock. 
A strong spring r* draws the bar r upwards, and 
so turns the wheel s to wind up the clock. When 
the bar r reaches its highest position, a projection 
r' upon it cornes under a pin c* on the lever c, so 
that the bar r is drawn downwards on the next 
downward motion o f the lever c. The primary 
lever A, Figs. 15 and 17, to which motion is 
communicated from the machine &c., the speed 
o f which is to be indicated by a second form of 
the apparatus, is centered on a pin A1, and carries 
a catch-bar L by me ans o f which a ratchet-wheel 
K is driven. From tbis wheel motion is com­
municated to the central shaft by a pinion t and 
wheel w. The three pulleys X, Y, Z are as 
already described. and drive the indicating-finger 
from the central shaft, as before. The brake m 
is centered on a pin 8 , and carries a pin 7. At 
the end o f each minute, a cam or tappet 7  on the 
minute-hanà shaft o f the clock mechanism in the 
compartment H pushes forwards a lever V in its 
slotted guides 0. A  fixed pin « engages in an L- 
shaped slot in the lever V , so that the lever V 
is pulled upwards by the spring u on the com- 
pletion o f  its forward motion. The pin j  then 
bears against the curved part x  o f  a hanging lever 
N, and moves it forwards with the shoulder 2 
under the pin 3 on the lever A, and with the 
projection r over the projection r1 on another 
lever c, which is centered on a pin k and is 
normally held up by a spring 27. On the next 
downward stroke of the lever A, the levers N, 
c are depressed, and a pin t on the lever c moves 
the forked lever B so that the pulleys X, Y 
are diseDgaged. By means o f the pins r, j  on 
the lever N, the lever Y is returned to its original 
position. At the first part o f the movement of 
the lever c, a hook-bar 5 pivoted to it engages

VIRTUAL MUSI
as siionf 
and the

with the pin 7, but is afterwards disengaged by 
the action o f the pin 9, so that the brake m is 
momentarily lifted and the pulley Z and indi- 
cating-linger freed before the pulley Y moves back 
to zéro. In order automatically to wind up the 
clock mechanism, a pawl 15 on a lever D engages 
with a ratchet-wheel 16 and is pulled downwards 
by a strong spring 20 so as to turn the wheel 16. 
When the lever D resta with the shoulder 19 
against the guide-pin 18, a pin 21 on the lever A 
engages in the bottom end o f the lever D, which 
is then raised into the position 22. The inter- 
mediate pulley Y may be dispensed with. but the 
speed wonld only be momentarily indicated at 
the end o f  the period, in this case. In another 
apparatus. suitable for use with slow movements, 
the indicating-finger is driven by the clock and 
performa one révolution over the dial in one 
minute &c. The lever which is driven from the 
machine «&c. releases the friction clutch or pulleys 
and opérâtes the brake, so that what is really 
indicated is the speed throughout the performances 
o f one, two, or more movements o f the machine. 
When the finger performs one révolution per 
minute, the dial is marked at fractions o f a 
révolution with numbers whicb are the reciprocals 
o f these fractions. For fast speeds, the finger may 
be mide to revolve ten times per minute, and the 
numbers on the dial would then be multiplied by 
ten to give the correct speed. Or a ratchet-wheel 
with a stud may be used so that the speed is 
indicated only at the termination of five, ten, or 
twenty movement-*. The brake and friction-clutch 
apparatus are similar to those described with 
reference to Figs. 15 and 17. The connection 
between the primary lever and the machine the 
speed o f which is indicated may be made in ail 
cases by pneumatic, magnetic, or mechanical means. 
The indicatora may indicate portions o f the primary 
movements.

2 9 6 2 . S o û l, M . A .,  W.]. Aug.24.

S quares ;  protractors ;  
clinomelers;  levais; com­
passés, dravoing.— Uelates 
to a combined tool for the 
use o f carpenters, joiners,
&c., which comprises a 
bevel, square, protractor, 
slope level, spirit level, 
ru le, compassés, and tool- 
holder for a screwdriver, 
awls, <Sc. A stock A  is 
slotted to reçoive a rule 
or graduated métal tongue 
B and a protractor E, 
both of which turn on 
the centre 0 . The pro­
tractor is held by a screw 
K, and the tongue is held to the protractor by s 
screw G. Reference marks L, I are provided
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on the tongue and the stock, respectively, to facili- 
latc the parts being fixed at any angle, or the 
angle being read off. A  spirit level N is let into 
the stock. A compass or divider point O si ides in 
a recess in the stock, the pointed end o f the tongue 
B serving as the second point. A sorewdriver, 
awls, &c., or a pencil, are kept in holes R  in the 
stock, whicb are closed by hinged lids ; when in 
use, thev are inserted in the socket V and held by 
a thumb-screw P. The taper end o f the tongue B 
is used as a knife.

2993. W ill ia m s , A .  Aug. 26. [Provisional 
protection on/y.]
Kaléidoscope/:.—The objecta are placed in a holder 

rotated by a handle and suitable gearing arranged

at the side o f the case, which containa thrULTIMHEAT “ 
reflectors. ________________________  VIRTUAL MUSEUM

3 1 6 3 . B a rn lc o a t , W . Sept. 9. [Pror, ■ <
protection on/y.]
Lerels and plumbing-instrument» : clinometers.—

Relates to levelling-instruments which may be 
used as ordinary spirit leveis and also for indi- 
cating inclines and ascertaining the true level of 
ceihng8 &c. Two forms o f apparatus are described.
In the first form, the case o f the glass spirit tube 
is hinged to a base-plate and provided with a 
pointer moving over a divided circle fixed to the 
base-plate. In the second fôrra, a vertical divided 
circle is fixed to a base-plate, and at its centre is 
pivoted a pendulum pointer ; or the pointer may 
be fixed, and the circle be movable.

3196. Xiake, W . B . ,
[ScAne/rfer, R., and
Kraft, F. IP.]. Sept.
11.
Surreying - instruments, 

especially applicable for 
use in tnining surveys, 
for measuring a n g l e s  
without the use o f  a 
magoetic compass. The 
angle between two cords, 
or b e t w e e n  the two 
branches o f a single cord 
8  held by a hook at the 
angle, is measured by 
meansof two instruments 
exactly alike, and sus-

E ’ eJ from the cords.
instrument consists 

of a graduated dise a. 
fixed to a bracket C by 
a U-abaped pièce R- The 
npper end of the bracket 
Ccarries a box / ,  Fig. 1, 
through which passes a 
rack E carrying a fork h, 
in which is pivoted a bar 
D. This bar has hooks e1, 

and may be suspended 
from the cord S or from 
a wiro t on a suspension 
iail F. By means o f the 
rack E and pinion c, the 
dises a in both instru­
ments can be brought to 
the same level. Above 
the dise a is a revolving 
p l a t e  m fitted with 
verniers, to read the angle 
on the dise a. Fixed to 
the plate ni o f each in­
strument is a bar n1, n* ; 
in one instrument the 
bar carries a magnetized 
Rteel plate k, and in the 
other a horse-shoe magnet 
i. Each bar n1 can be 
•djusted in its plate m by 
a screw o aud spring r, so
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that the plane o f contact o f the plate k and the 
magnet z will contain the centre o f révolution of 
the dise plate m. When the plate k and the 
magnet s are in contact, the sum of the readings 
o f the two instruments will give the angle 2 +  4 
between the two cords.

that, in cases where the needle and card are se pa­
ra te. the needle carries an index which pointe to 
the true north ; also, the needle may be made ad- 
justable for correction in different parts of the 
world.

3 3 3 4 . Sugrg-, W . T .  Sept. 24.

3 2 1 2 . » y k ,  H . v a n . Sept. 14.

Spectacles, cases for. A spectacle case or similar 
portable réceptacle is made with the appearance of 
a book. As shown in Fig. 5, the two portions are 
joined by métal hinges or by leather or fabric, 
while the gussets e lirait the opening o f  the case. 
Straps for carrying may be attached to the loops 
/, which are pushed out of sight when not in use. 
A  spring catch is provided, so that the case is 
locked by pressing the two halves together, and 
unlocked by pressing at a particular point on the 
exterior o f the case.

3 2 9 3 . S y m o n s ,  G . J .  Sept. 20.

Compassés, maynehe.— The needle a is fixed to 
the card so that the north point on the card in- 
dicatcs the geographical or true north. The north 
point is shown eltarly on the card by the apex of 
au hosceles triangle painted in hlack across the 
card. The Provisional Specitication also states

Photomcters.— The illuminating power of gasi* 
obtained by apparatus which measures the number 
of cubic feet consumed in one minute in maintain- 
ing a Haine o f given height and indicates on a dial 
the number o f sperm candies to which the gas is 
équivalent when burning at the rate o f 5 cubic 
feet per hour. The apparatus is shown in front 
and side élévations in Figs. 1 and 3, and consiste 
of a meter containing a clock, the hand of wbich 
makes'one révolution per minute, and supporting 
an argand burner O and frame Q which carries at 
one end a wire U stretched between pillars T, and 
at the opposite end a coloured glass plate R having 
a mark S at the samc height. Ou looking throngn 
the glass plate R, the top o f  the flame can be ad- 
justed to the levei of the mark S and wire M by 
means o f a cock L with a pointer and handle M 
moving over a graduated arc N. The way through 
the cock is made in the form of a slot in order 
that the supply to the burner may be increased or 
diminished in the same proportion as the handle 
or cock is turned. The apparatus is also provided 
with two dry governors or regulators contained 
in a box G, ami a bye-pass E lor conducting tbe 
gas directlv to the governors and burner wnbont 
passing through the meter. in  using the appa­
ratus, the gas is ûrst passed to the burner witb- 
out entering the meter, and the flame is adjasted 
to the proper height. The handle b o f the cock K

-
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is then moved to admit the gas tbrough the meter. 
and the gas pointer allowed to rotate until vertical 
and at zéro. The gas is then shut ofF from the 
meter. The position o f the clock-hand is now noted, 
and the gas is allowed to flow through the meter 
for one minute, during which the clock-hand 
makes one revolntion. The gas is then shut off 
again from the meter, the pointer indicating the 
illuminating power. The meter is fitted with a 
chamber V having glass sides for indicating the 
water level, and is provided at the top with pillars 
f  for receiving a spirit level. The key c and stop 
d for the clock are also shown.

3398. W a lk e r ,  W . T . ,  [ Drory, J. F . T.]. 
Sept. 30.

Thermomelers.— A testing-cock for ascertaining 
the température of, and detecting impurities in, 
illuminating-gas in any part o f a gas-making plant 
consista of a conical pocket o, Fig. 1, inside of 
which fits tbe hollow conical plug e, Figs. 1 and 2. 
The tester consista o f a theroiometer i, Fig. 3, and 
a spring /  for holding a piece of test paper, at­
tachai to the conical plug j  which fits into the 
top o f the plug «, Fig. 1. When in use, the pocket 
a is screwed into a gas main, and the tester is in- 
troduced into the plug e and turned until the 
plug e is stopped by the pin g. The apertures in 
the plug e and pocket a are thus brougbt together, 
and the gas has free access to the tester. On turn- 
ing the handle k in the reverse direction, the aper­
tures in the pocket a are closcd and the tester cxn 
be withdrawn.

Sounding -apparatus.
— An apparatus which 
a c t s b y indicating 
upon a gauge the 
pressure o f  a confined 
body o f air or gas 
sunk in the water is 
used for sounding at 
sea, and is also appli­
cable for indicating the 
rise and fall o f tides 
or the depth of water 
in the hold or com- 
partment o f a ship, or 
in any vessel or spaco.
A tube o f small bore 
connected with a pres­
sure gauge at the top 
is enlarged a t th e  
bottom so as to con- 
tain a volume o f air.
When the tube is let 
down to the bottom of 
a well &c., the gauge 
will indicate the depth 
o f water. Anairpump
may be connected with the tube to keep the appa­
ratus full o f air. The gauge may be arranged to 
actuate an alarm when the water in the hold &c. 
exceeds a certain depth. For sounding at sea &c., 
the tube is made o f vulcanized rubber «te. so as to 
be fiexible, and the chamber at its end is closed. 
Fig. 2 shows one form o f apparatus in which the 
tube 1 is connected to a heavy chamber 5 contain- 
ing air and closed by a vulcanized rubber cover 6 
secured by a ring 7. Fig. 3 shows another form ; 
the tube 1 is connected with a heavy vessel 8 con- 
taining air and perforated at 12 to allow water to 
enter and act on a hollow plunger 10 fitted with 
rings 11 acting as roller packing. As the plunger 
10 is forcid up by the pressure of water, the air is 
compressed and the gauge on deck indicates the 
depth. A  hole 13 closed by a screw top is pro­
vided for filling the apparatus with air. In a 
modification, the plunger 10 is fixed to an cxternal 
cylinder which moves over the outside o f the 
vessel 8 and so prevents water from entering the 
apparatus. The depth can be taken when the 
ship is in motion, as the readiug of the gaugo is 
independent o f the length o f tube let ont. The 
tube may be coiled inside a tub or round a drum. 
An alarm apparatus worked by clockwork may be 
fitted to tbe pressure gauge to indicate shallows, 
and the indications o f the gauge may also be 
recorded by clockwork. Tidal movements may 
thus be automatically indicated or recorded, the
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3 5 7 6 . D e lc a r t e ,  A .  J .  H . Oct. 15. Draic- 
ing* to Spécification. [Prorisinnal protection only.~\ 
Télescopes, Ienses for. Instead o f the ordinary 

lenses in Galilean and other télescopés, a prismatic 
or truncated pyramidal piece of glass is made 
concave at one end and convex at the other, as 
shown in Fig. 1, the two curved ends aeling as the 
two lenses. The prism is divided transversely for 
focussing, and on the plane faces o f the two 
halves plane pièces o f  glass may be fixed, to make 
an achromatic combination.

3701. Brewer, E. G ., \Loeb, B.]. Oct. 25.
[Provisional protection only.]
Face-protectors.— An apparatus for enabling 

persons to enter places filled with smoke is formed 
o f a hat having an internai bottom o f elastic 
webbing for resting on the head and fitted with a 
peak which carries a plate-iron mask with a visor 
in fi ont. The visor “ consiste mainly of a window 
“  pane, a grating, and a wiping contrivance which 
“  is packed air-tight with hemp steeped in 
“ glycerin.” Under the visor is a double respirator. 
A  chamber containing sponge soaked in strength- 
ening-essences, spiced vinegar, concentrated ozone 
water, or other suitable Huids, is 80 arranged tbat 
the nose o f the wearer always touches the sponge. 
An elastic bag may be provided, by compressing 
which a current o f air is forced through the sponge. 
The hat is secured to the head by a strap fastened 
to the back o f a waist belt.

3 7 0 6 . P a s t o r e l l i ,  P .  J .  Oct. 26. [Lelters 
Patent void fo r  want o f  Final Spécification.'] 
Anemomeler8 ;  current meters ;  loge.— In an

instrument for measuring and recording the 
velocity o f air currents in mines and through 
ventilators or chimneys, or o f water currents, or of 
vessels. a battery and an electromagnet, connected 
with a train o f wheels which register on a dial the 
speed o f the current 4  c., are attached to an appa­
ratus which has cups, fans, or vanes mounted on an 
axle so as to be rotated by the air or water 
currents.

3 8 6 0 . C r o o k e s ,  W . Nov. 5.
lladiometer* ;  pkotonieiers ;  thermometers. — Re­

lates to instruments in which motion is obtained 
by means o f light or heat radiation or “  actinism,” 
1 y  allowing it to fall on a surface wbich is freely sus- 
pended or balanced in a rarefied space ; the surface 
is then repelled. Rotation o f a body is obtained 
under the same circumstances if the two ends o f each 
surface are unequally acted upon by the radiation, 
a resuit obtained by coating the ends o f the 
exposed surfaces altermtely with lampblack. In

one form o f instrument, a thin surface o f pith, 
paper, mica, or aluminium, &c., but preferably of a 
non-conductor o f beat, and suitably préparai with 
lampblack or otherwise, is attached to one end of

a light beam, sus- 
pended by a bifilar 
silk suspension 4c.
The angle o f ro­
tation or the beara 
when r a d i a t i o n  
falls upon the pith
&c. surface is pro- |\ /I
nortional t o  t h e  
amountof intensity 
o f the radiation.
In another form, a rectangular bar c, Fig. 1, of 
pith 4c. is suspended in a glass bulb b by a fibre, 
which passes through glass tubes a, a1 and is 
attached at the top to a hook on a glass plug d and 
at the bottom to a small weight cl in a second and 
smaller bulb in the tube a1. The pith bar c is 
suitably coated with lampblack on the alternats 
halves o f its surfaces. The bar, in this, case rotâtes 
until tbe torsion of the fibre balances the moment 
of the force due to radiation. This instrument is 
adapted for use as a photometer by suspending a 
small vertical mirror and a small magnet with the 
pith bar, which is, in tbis case, blackened ail over 
one end only and is at right-angles to the mirror. 
The mirror serves, in conjunction with a larap and 
horizontal scale, to indicate defiections o f the pith 
bar. The two sources o f light to be compared are 
placed one facing each side o f the bar, and are 
adjusted to distances from it such that the deflec- 
tion produced by each, acting alone, is the same as, 
but in the opposite direction to, that produced by 
the other, or such that no deflection is produced 
when the two act at the same time. The intensity 
o f radiation at the pith bar is then the same from 
each, and the comparative powers o f the two 
sources can thon be caleulated. A control magnet 
in an adjustable holder may be mounted on the 
outside o f the tube a, Fig. 1, and tbe tube « l may 
be dispensed with. As the dark infra-rei and the 
ultra-violet rays o f the spectrum o f white light 
affect the pith bar, they require to be screened off 
by suitable screens, composai preferably of glass 
cells containing an aqueous solution o f aluni and 
quinine bisulpbate. Other rays may be eut off by 
the interposition of suitable screens. The instru­
ment is stated to be ap plicable as a thermometer if a 
screea o f a solution o f iodine in carbon bisulphide, 
allowing only infra-re 1 heat rays to pass, is used.
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A tbird forin o f the instrument, in which continuous 
rotation under the action o f the radiation is 
obtained, is provided with four light vertical dises 
(I, Fig. 5", which are mounted on light arms c and 
are supported by a needle point resting in a cup m 
on the upper end of a glass stem e. The stem e 
is attached to the depending tubeo, which is drawn 
out and sealed after exhaustion. T o  prevent dis­
placement of the needle from its support, a vertical 
tube n may be placed over the upper end o f the 
needle and sealed to the glass bulb b. The needle 
point may otherwise be attached to the upper end 
of the stem e, and the cup, now inverted, attache 1 
to the centre of the arms c. In another class o f 
instrument, a large number o f  inclined vanes are 
mounted on an equal number o f arms c, and are 
blackened only on their upper faces, so tbat the 
radiation falling vertically upon the instrument 
acts on ail of the vanes to produce rotation. A 
fimilar vane-wheel may be mounted on a horizontal 
axis, and is actuated by means o f radiation falling

XX
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upon it in a horizontal direction. The 1 
glass envelope may, in ail cases, be caused ti> VIRTUAL MUSEUM 
if the arms and dises or vanes are held stationary 
and the bulb is free to move. The bulb may be 
placed iu water or otherwise suspended and a 
magnet attached to the arms o f the vane-wheel in 
order to hold the vanes stationary. In the photo- 
metric arrangement shown in Fig. 12, the vanes c 
revolve and the attached magnet o moves a small 
euternal magnet p  at each révolution so as to com­
plets an electric circuit in which is placed a Morse 
télégraphie instrument. The intensity o f the light 
or other radiation which falls upon the vanes c is 
proportional to the speed o f rotation o f the vane- 
wheel, which, again, is proportional to the number 
o f dots made by the Morse instrument in any 
defini te length o f the paper strip. The powers or 
intensities o f two sources of radiation eau thus be 
compared. An external coil s is provided round 
the bulb 5, for the purpose o f starting the rotation 
o f  the vane-wheel when the radiation is slight.

3991. M cG reg ror, D . Nov. 17.
Compassés, magnetic ;  

course correctors. —  Re­
late* to means for verify- 
iug compass indications 
by observation of the 
sun's p o s i t i o n .  A 
weighted dise 3, showing 
the points of the com­
pas?, is carried by a 
gantai ring 4, and sup­
ports, by a short spindle 
8, a tubular pillar 9 
having a pointer 10, 
which, by means o f an 
arc and a set-sciew 12, 
sets the pillar relatively 
to the dise according to 
the magnetic variation 
of the locality. The 
pillar 9 supports a ver­
tical semicircle 13, which 
shows degrees of latitude 
and is adjnstable on a 
horizontal axis, being 
fixed in any p< sition by 
a icrew 14. The semi­
circle cariies a graduated 
circle 15, adjustable on 
an axis at right-angles to 
that of the temicircle. A 
bar 16, with cross-wire 
sigbt vanes 18,19 moves 
over the circle 15, and is 
adjusted by a pointer 
20 to the proper degree 
for tbe sun’s déclination 
at the time of operation.
After setting the instru­
ment for latitude and 
déclination, and with a
maik on lhe box in the direction of the ship's he id, the dise 3 is turned and the circle 15 adjusted 
nntil the sun is sighted by the vanes 18, 19. The point o f the compass then opposite the mark
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on the box gives tbe true magnetic direction o f the 
ship’s head, and is compared with the reading of 
the ordinary compass. The dise 3 is adjustable on 
a central pin on the cross-bar 21, and is moved by 
means o f two pins 22. The heel o f the ship at 
the time o f observation is indicated by a clino- 
meter 23 on the outside o f the box, or by mount- 
ing the gimbal ring ou fore-aod-aft pivots and 
providing a scale at the sides which would show 
the amount the ring rises above the top o f the 
box. The instrument may be modified by substi- 
tuting for the half-circle 13 a vertical circle turn- 
ing on a horizontal axis in an external ring or 
holder on the pointer 10. The circle 15 may then 
be replaced by a diametrical bar jointed within the 
vertical circle and carrying the bar 16.

4 1 3 0 . S t a n le y ,  W . P . Nov. 29.
Barometers;  th e rm o -  

meters.—A pendulum is FIC.I. Fl G.2. 
formed with a chamber 
containing mercury or 
other material or fluid 
which causes the pendu­
lum to vary in its rate 
owing to changes of 
pressure a n d  tempe- 
rature, t h e  se  changes 
being indicated by re- 
gistering the number of 
oscillations made by the 
pendulum in a given 
time. In one form, a 
barometric pendulum A,
Fig. 1, is provided with 
two chambers connected 
by a tube ; the upper 
chamber may be conical, 
or a conical plug may be 
placed in either o f the 
chambers to give equal 
time values for equal changes in the height o f the 
mercury. A thermométrie pendulum is made with 
a long air chamber B, Fig. 2, partially filled with 
mercury, which is forced tbrough the central tube 
to the upper chamber as the air expands. This 
form o f pendulum may be used for either tempe- 
rature or pressure by making a small hole in the 
side and closing it by a screw ping. Or a pressure 
pendulum may comprise aneroid chambers which 
lift a weight and so vary the time of the pendu­
lum ; or an under or over compensated gridiron 
pendulum may be used as a température indicator.

4 2 0 0 . B u l l ,  W . Dec. 4. [Provisionulprotec­
tion o/i/y.]
Thermometers and pyrometers.—In order that the 

température in a brine-evaporating pan mav be 
raaintained nearly constant, a bell thermometer,”  
in which columns o f mercury make and break con­
tact with two platinum wires, is placed in the pan. 
The platinum wires are separately connected to the
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opposite pôles o f an electric battery, a bell being 
placed on the négative wire and another on tbe 
positive wire ; the bells are separately operated 
when the température faits and when it riset 
beyond predetermined limita. A “  bell pyro- 

meter," fitted with a rod carrying projections 
which make contact with the opposite pôles of a 
battery, is similarly fitted to the furnace which 
heats the pan.

4 2 2 5 . H u e t ,  A .  P . Dec. 6. [Provisional
protection onZy.]
Pyrometers.— The expansion o f a copper rod, 

contained in a porcelain tube inserted in an open- 
ing in the walls o f a furnace, is transmitted by a 
lever to a piston, which forces a liquid up into a 
graduated elass tube and thus indicates the tempé­
rature. The part o f the porcelain tube inside the 
furnace may be perforated.

4 2 4 0 . H o d s o n ,  V .  Dec. 7.

Thermometers.—A. combined automatic firc-alarm 
and fireextinguishing apparatus consista of a 
thermometer, the mercury in which is connected 
to one pôle o f a battery, and in the upper end of 
which a wire is fixed out o f contact with the 
mercury. These wires y' meet in a platinum loop 
fixed in an ivory or other non-conducting plug/. 
As tbe température rises, the mercury in the 
thermometer expands and closes the circuit ; the 
current, in addition to sounding an alarm, will also 
beat the platinum wire, thereby igniting au in­
flammable substance e, such as gunpowder. Tbe 
valve b is then raised by the pressure of carbonic- 
acid gas or steam in the înlet a, and the steam &c. 
escapes by the outlets / to extinguish tbe fire.
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4363. H e n d e rs o n , R .  Dec. 16.
Compare*, magnclic ; angle-measuring instru­

ments ; levels and plumbing-instruments ; gunio- 
meters; surveying-instruments ; lenses; polarizers.— 
Relates to a combination instrument which contains 
and may be used as a dial, prismatic compiss, circum- 
ferentor, “ hypothonite." liml> for taking vertical 
angles, quadrant, sun-dial, level, protractor, scale 
of inches and cbains, thermometer, barometer, 
anemometer, clinometer, double callipers, plummet, 
magnifying-lens, Nicol’s prism, and goniometer. 
It consista o f tbree boxes hinged together so as 
to fold ap into one. Tbe top box contains a 
Hoating dial coœpass provided with stops, and a 
hinged prism for reaaing tbe needle. It is also 
provided with a movable ring divided into houra 
iic. to be used as a sun-dial, and contains at tbe 
side a thermometer and double callipers ; tbe 
outside edges are marked with s cales o f chains 
and inches. Between two o f the boxes is a plate 
which acts as a cover to eitber box and is 
covered with formulæ for mining engineers and 
surveyore. To this plate is hinged a style having 
a fine slit in it, by means o f which style the 
magnetic variation o f the compass can be deter- 
mined. The fine slit in the style is used with 
the sight above the prism as a circumferentor 
sight. The style is also combined with a quad­
rant and used for taking vertical angles and for 
measuring angles o f crystals &c. ; it is also used 
in conjunction with the graduated hour ring to 
cast a shadow and form a sua dial. The shadow 
is made to coïncide with a central line on the 
plate, aud the time is read by the needle o f the 
dial and the hour ring. “  In this way any dial 
or compass may be converted into a sun-dial." 
The second box contains the anemometer, which 
consista of eight fans, with bevel gear and indi- 
cator. In the corners o f the second box, and 
visible when using the dial, are a circular level, 
a magnifying-lens, a Nicol's prism. and a socket 
into which a tripod head eau be fitted. On the 
other side of this box is a plummet in one 
corner, and around the fan case is a narrow 
movable circular plate divided into degrees, with 
a clinometer suspended at its centre. A small 
level is preferably fitted as a cliuometer. which 
is also used in connection with two sights for 
taking vertical angles. The third box contains 
an aneroid barometer, and is divided outside to 
serve as a protector.

4434. W e b s t e r ,  J .  Dec. 22.

Z -s-jP
Thermomelers.—The graduations o f a clinical 

thermometer are protected by' a glass tube b, 
having the end b1 fused to the end o f the 
stem, while the opposite end b* is moulded 
round a shoulder a ’ and afterwards sealed by 
cernent or yarnisb.

b 2 a.3n e  i

Lenses ;  reflectors ; telesco/tes.— Relates to the 
manufacture o f lenses and reflectors for télescopes, 
helioscopes, “  caméras," lighthouses, signal lights, 
daylight reflectors, &c., and to the machinery 
employed therein. The general form and contour 
is given to dises or pièces o f glass or spéculum 
métal by turniug in a lathe, the tool o f which 
moves horizontally about a pivot coincident with 
the ceutre o f the surface to be formed. The tool 
is fitted with a piece o f  carbon, black diamond, or 
other géra. The spherical figure given to the lens 
or reflector is further perfeïted by grinding and 
polishing, and may also be figured to a parabolic 
curve in the ordinary way. The reflectors are sil- 
vered, except those used for helioscopes. In the 
manufacture o f very large glass reflectors, it is 
necessary to strengthen or support them so that 
they will not bend under their own weight. This 
may be doue by fusing together any number of 
sheets o f plate glass ; the plates are ground Hat and 
covered with a wash o f silicious and alkaline mattere, 
as, for example, powdered glass, with or without 
boracic acid, pearlash, &c.. and are then mit 
together in a “ bung”  and heated in a kiln. Or 
a single plate or sheet may be strengthened by a 
light strong cellular backing o f métal &c. Fig. 5 
(Sheet 6) shows a hollow cylindrical casting 
strengthened by radial and concentric tibs, the 
surface o f which is scraped to a true plane aud 
has in it a number o f concentric grooves, con- 
nected by a radial groove to an airtight chamber 
i. The reflector k is held on the backing by 
atmospheric pressure on exhausiing the air from 
the chamber i through a cock j .  The space n 
is filled with pitch &c. to prevent the ingress of 
air. Between the reflector and the ring l is cast 
some elastic ma te rial which will allow for expan­
sion and contraction. To prevent distortion o f the 
cylindrical casting or backing, it may be supjorted 
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by thin steel straps D, Fig. 23, within a cylinder G 
having su i table Ranges for attachment to a 
telescope or other instrument. The screwed ends 
o f tbe steel straps pa«s tbrougb bosses E, and tbe 
space l)etween the backing and cylinder may be 
filled with a soft elastic material, such as marine 
glue, or a mixture o f glue and treacle, «6 c. Or the 
steel straps may be dispensed with and the space 
between the backing or casting and the ou ter 
cylinder filled with fluid pitch, resin, «6 c., in which 
case the backing may be encircled by rubber bands 
fitted or not in grooves. In some cases, the back 
o f the cellular casting is supported by three plates 
or levers supported at tbeir centres by adjusting- 
screws which pass tbrougb the bottom o f the 
enclosing box or cylinder. T o  form reflectors 
with a short focus, and consequently of deep cur- 
vature, dises o f plate glass are bent in the glass- 
bender’s oven, and the backings are made of 
proper shape to fit them. In ail cases, the reflector 
may be fixed to the backing before being placed in 
the lathe. The backings may also be made of 
pottery ware, terra-cotta, marble, or slate, some of 
the material being bored away for tbe sake of 
lightness. When the large gla«s reflector o f a 
helioscope is used in the unsilvered state, a solid

métal backing cannot b? used, in which case a 
backing constructed as shown in Fig. 14 is 
employed. This consists of a hollow double 
cylinder having vacuum cbambers t°, communi- 
citing with grooves in the upper surface on which 
the fiat outer edge o f the reflector rests. The 
centre o f the reflector also rests over a vacuum 
charaber in a casting u, which casting bas silvered 
sides so that heat rays passing through the 
lenses are reflected through holes in the outer 
cylinder. In a modification, a central vacuum 
chamber is connected to the cylinder by thin 
radial ribs, grooves being formed in the ribs aud 
the upper edge o f the cylinder. In other cases, 
reflectors are built up by cementiug the two dises 
together or by cementing a piano-concave dise on 
either side o f a plain dise. Reflecting or refracting 
surfaces may also be forme 1 by tnrning successive 
annular rings or zones in the faces of dises of 
plate or other glass, as shown at Figs. 18 and 19, 
such grooves or inclines being segments or por­
tions o f a sphere, parabola, cône, «6 c. In ail 
cases, the edges o f the disis are turned truly 
circular before being removed frotn the lathe, 
and they may be recessed or grooved, as shown at 
Fig. 12, to ensure correct re-chuckiog.

A.D. 1876.

9 1 . W i ls o n ,  R .  P .  Jan. 8 . [ Provisional
protection only.\
Thermomctert.— A tbermometer combined at its 

upper end with a watch movement or aoy other 
time-keeping apparatus “  having a hand pointing 
“  to certain divisions iudicating any desired period 
“ o f time between them'’ is employed in a method 
o f testing petroleum and other liquids. The ther- 
moraeter tube is arranged in close proximity to 
the path o f the hand or pointer, and the flame o f 
the larnp employed in the process is regulated so 
that the mercury in the tbermometer rises at the 
same rate as the rate o f advance o f  the hand or 
pointer.

1 4 8 . B o h n e , C . Jan. 14.
Levels andplumbing-instruments ;  ungle-measuring 

instruments.— Relates to a pocket instrument for

levelling and measuring vertical angles, which may 
be used for measuring distances and heights and also 
as a substitute for a plumb level in building &c. 
Figs. 1 and 2 (Sheet 1 )  show one form of instru­
ment consisting of a telescope C, C* suspended 
within a closed cylindrical casing E, E1 by meaus 
o f a bow-frame B, B 1 hung from rings A, A1 
pivoted together by steel axle-pins to form a 
gimbal arrangement. Glasses e, e' are fitted in the 
casing opposite the telescope ends. The telescope 
is formed with a plano-convex object glass c to 
which is fitted a micrometer c” , and with an eye- 
piece c1 consisting o f a plano-convex lens and a 
double concave lens having a small central perfora­
tion “ for the exposure of the summit of the 
“  concave lens.’ ’ The bow frame B, B* terminâtes 
in a dise D, D' having a rubber band to prevent 
injury from contact with the case, and it is fitted 
with a screw d, d1 for adjusting and correcting the 
sight o f the telescope. The casing is fitted with a
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handle E" by wbich the instrument is held when 
in use. A screw F passing tbrougb the bandle 
serves to lock the suspended part o f  the instrument

T\G.\.(SKÏ1) , A a'
=4

FIC.2 .(ShPJ) , A A'

when not in use. The instrument not only indi- 
cates the horizontal direction but also measures the 
tangents o f the vertical angles by means of the 
micrometer. For lovelling only, a diaphragm with

FIC. \ ./ShA Z )

a simple line or hair sigbt may be 
the micrometer. The lines o f the m: ViRTAJAliiWHJSEUM 
be eut with a diamond, or, when corroded by 
hydrofluoric-acid gas they may be blackened. The

F lG.S.IShJ Z)

micrometer division may 
a l s o  b e produced by 
means o f photography, 
and, f o r  this purpose, 
can be t r a n s f e r r e d  
to collodion c o v e r i n g  
t h e  p l a n e  surface of 
the glass. A  telescope 
o f h i g h e r magnifying 
power and h a v i n g a 
differently forraed eye- 
piece, as shown in Fig. 3 
(Sheet 1), may be used.
Figs. 1 and 5 (Sheet 2) 
show another form in which the sides o f the eye- 
glass c are eut away to leave spaces through which 
the object c;in be viewed directly, while the lines 
of the micrometer c1 are seen through the central 
portion or strip o f the lens.

288. J a n s e ,  Xi. Jan. 25.
Cours* imlicators.—

A “  direction indi- 
“ cator,” for use in the 
maintenance o f a fixed 
direction and also for 
6howing the déviations 
and errors o f a mag- 
netic compass, is pro- 
vided with one or 
more beavy rotating 
wheels, which are 
mounted and driven 
so as to be independent 
of any angular hori­
zontal motion o f the 
supports, and by means o f which the fixed direction 
is indicatel. In one form o f  the instrument, two 
similar heavy-rimmed wheels F, G, Fig. 2, are 
mounted in a bowl B, and are each driven by two 
similar clockwork trains, modified from the Earn- 
stiaw chronometer escapement, so as to drive 
two pointers H, I at equal speeds in opposite 
directions ; toothed wheels j ,  p  transmit the mo­
tion of the spindle /  and wheel F to the spindle 
h o f the pointer H, and wheels k, q similarly

transmit motion from tbe spindle g to the hollow 
spindle i o f the pointer I. The points o f coïnci­
dence o f  the pointers indicate a fixed direction on 
the compass card R. The bowl B is supported by 
a gimbal ring C, the exterual pivots o f which are 
carried by a toothed ring D in the box A. By 
means o f a fixed pinion in gear with the rings D, 
the bowl B  may be set round, as desired, in the 
box A. The driving-force of the springs is com- 
municated to the wheels F, G in small impulses.
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impi 
w hu

ections for friction and for the effect o f 
ar motion of the support on the driving- 
Ises may be made bymeans o f a small slide S, 
i is adjustable in a graduated ring T  in order

to exhibit the algebraic sum o f the corrections. 
In a second form of the indicator, the wheels F, G, 
Fig. 5, are mounted on concentric spindles f ; g, 
between which is placed a second hollow spindle r,

passing down to the space between the wheels 
F, G, and having attached to it in this space arms 
w carrying wheels W  which run in contact with the 
wheels F, G. By this means a static indication 
o f a fixed direction is obtained from a pointer Y 
on the spindle ». The spindles f  g  may hâve 

inters attached as in the lirat case, or dises may 
fixed to them in such a manner that a white 

radial line on the black surface of the lower dise is 
seen through a narrow radial slit in the upper dise

when the two are in coïncidence : this method of 
indicating gives a static indication o f the direction. 
Small différences in the velocities nf the wheels 
may be corrected for, but larger différences arc 
neutralized by adjusting the clockwork. Tables 
may be calculated for tbe correction o f the errorof 
the iustrument due to the rotation o f the earth. 
Electromagnetic applianees, or fl nid pressure 

, actuating a turbine or a Barker's mill, may l>e used 
for driving the wheels F, G.

3 34 . F is s l t h a le r ,  J .  Jan. 27. Draicings 
to Spécification.

('o.n/Msses, magnetic ;  thermometers ;  barometers. 
— Relates to tbe forme o f perpétuai calendars

described in Spécification No. 2868, A.G. 1875, 
[Abridgment Clasx Registering <£c.], which are 
combined with or applied to magnetic compassés, 
thermometers, and barometers, amongst other 
articles.

4 0 8 . P a s » ,  E . d e , [Gtinerxe, M. D.). Feb. 2.

Tripod stands.— Two o f the legs o f the tripod of 
a rock drill are screwed into pièces G, Fig. 11, 
which fit in couical recesses in an ordinary saddle H 
to which the back o f the rock drill is bolted. The 
pièces are secured to the saddle by screws. The 
ends o f a fork J attached to the third leg partly 
embrace the pièces G, and are secured to them by 
boltsjj. Each leg has a sliding foot k adjusted by 
set-screws, and may be provided witb weights.

4 3 3 . H a d d a n , H . J .,  [ Wheeler, J/.]. Feb. 7. 
[ Provisional protection only.~\

Latitude instruments.— A “  6olar ebronometer ”  
for ascertainiiig time and latitude by the sun

consista o f a semicircular concave plate which 
représenta a zone o f the earth extending equally 
on each side o f the equator a distance equal to tbe 
ohliquity o f the ecliptic. The ends o f the semi- 
circle are connected to a plate representing the
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earth’s équatorial diameter and having a central 
hole through which the aun ahines. The inner 
surface is graduated with déclination lines, tra- 
versed at right-angles by hour lines which are 15° 
apart minus a correction for refraction. T o  allow 
the instrument to be nsed in any latitude and with 
its circle parallel to the equator, the circle is 
pivoted horizontally to two uprights on a stand, 
and is held in any desired position by means o f a 
hinged rod connected at one end to the bridge or 
plate of the circle, and at the other end to a clamp 
aliding in a bevelled groove on a graduated latitude 
bar forming part o f the base or horizon plate ; the 
latitude bar may be provided with a vernier. The 
instrument is set at noon to the latitude of the 
place by bringing the image o f the sun on 
the point of intersection o f the meridian or 
12 o ’clock hour line with the déclination line for 
the day and hour ; the latitude is then shown on 
the bar.

502. B o is s e a u , P .  P .  Feb. 8 .

lleflectors.— A “ submarine spy-glass," for in- 
apecting the bottoms o f ships, and other subraerged 
structures, consists o f a water-tight conical tube B, 
suppôt ting at its lower end a plain glass plate c1 
and a silvered glass C, and at the top an eye-piece 
A. Toothed segments E, F  enable any desired 
inclination to be given to the tube, while it may 
be raised or lowered by a rack D fixed along its 
whole length. The spy-glass may be U6ed sepa- 
rately, or in conjunction with a brushing-apparatus 
for cleansing the structures inspected.

lüLXIMHEAT® 
[Segoffin,\ MUSEUM5 5 4 . B r e w e r ,  B .

Feb. 11.
Mathematical draw- 

ing - instruments, cases 
for. The hair brush 
shown in Fig. lh“  is 
formed with a hoilow 
back and handle to 
contain a number of 
toilet articles, but may 
also be used to contain 
engineers’ mathernati- 
cal instruments. The 
lid h at the end is 
jointed at h‘, and is 
secured by a spring 
catch i which is released 
by pressing a stud ix.
The articles may be 
removed at the end h, 
or at the handle end, 
which is provided with 
a pivoted lid or cover.
In a modification, the 
back is covered by a
sliding lid. A clothes brush is similarly fittsd, or 
the articles are held in a tray or in a drawer 
fastened by a spring catch and released by a 
button.

6 4 2 . X<ake, W . B ., [ Bent, S.]. Feb. 16.

Compassés, magnetic.— The card is arranged to 
indicate the true or geographical north, the needle 
being adjustably secured to the underside by the 
scrcw C, Fig. 1, which also forms the pivot. The 
needle is shaped as shown in Fig. 3, and is pro­
vided at the ends with pointers N, S which are 
bent over the edge o f the card, as shown in Fig. 4, 
and adjusted to the magnetic variation. For dis­
tinction, the pointer at the north pôle N is 
sharpened. while that at the south pôle S is 
broalened.

6 9 4 . H i c k s ,  J .  J .  Feb. 18. [Provisional 
protection oidyJ\
Thermometers.— Relates to clinical and other 

tbermoineters iu which the scale is marked on the 
tube or stem and covered by an outer protecting- 
tube, and consists in filling the space between the 
stem and procecting-tube witb transparent cernent 
to prevent the admission of moisture &c.
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Feb. 23.

Sounding-apparatus.—The wheel D, Fig. 1, upon 
which the souuding wire, line, or cable s is wound, 
is mounted ou a horizontal shaft C which rotâtes 
in bearings on a board B fixed to the rail A o f the 
vessel. The cable s passes through a hole in a loose 
arm G on tbe shaft C and is maintained in position 
upon the wheel D by a roller attached to a fixed 
arm I. The shaft C and wheel D can be rotated 
by means o f a crank-handle F, a stop or projection 
upon which is, for this purpose, engaged in one o f 
several recesses on a wheel E fixed upon tho shaft
C. A band brake b provided with a handle c is 
fitted over the wheel E. An indicating-band m 
passing over two pulleys is driven f rom the shaft C 
by bevel-wheels n, nl. Arrangements for tripping 
the lead are also provided. An endleas cord d 
passes over the wheel D and also over another 
wheel H, mounted on an arm J attached to the 
rail at about one hundred fcet beyond the wheel
D. The lead L, Fig. 5, which is attached to the 
cable k, is suspended by a stirrup e, from a trip- 
piece f % which, when the lead is to be thrown, is 
huug with the slot g over the cord d. The wheel 
E being rotatod, the lead is carried forwards by the 
cord d until tho piece/strikes a finger j ,  Fig. 4, on 
a loose piece h which is held up in position by the 
cord d passing through a fiole i in it. At this point 
the lead drops from the cord d and falls, the operator 
at tho same time disengaging tho crank F so that 
the cable « runs free. The brake b is used to stop 
the wheel D when the lead strikes the bottom, and 
the band »i then indicates by means o f its 
graduations and a fixed pointer the depth of 
water. The cable s is afterwards wound agaiu 
upon the wheel D.

7 7 9 . F le u r y ,  F .  G .  Feb. 24.

actuates suitable registering-mechanism, and at 
the bottom carries other vanes S which rotate in 
another chamber F. The water escapes from the 
chamber E through ports H to the outlet C.

Fixed vanes O may be moved up or down in slota 
in the chamber F by means o f a screw P in order 
to regulate the speed o f the spindle L and vanes 
in relation to the speed o f tho water current.

1 0 0 2 . B r o w n e ,  J .  C. March 8 . [Pro-
visional protection not alloictdJ]
Loge.—Consists in adapting to logs, such as the 

Russell logdescribed in Spécification No. 2619, A.D. 
1875, an index mechauism by which the speed 
during a given period ciu beiniicateland read off, 
the log and index mechanism being put in connec­
tion and under the control o f the same tow-rope. 
Time-giving mechanism may be arrauged within 
the same casing, if necessary.

1 0 3 0 . A r m lt ,  B .  H . March 9.

Logs.— lu  a ship’s log which reg'sters the speed 
o f the water flowing past the ship, an outer casing 
A communicates bv means o f an inlet B and a 
pipe with a scoop &c. for catching up the water. 
The water is directod by adjustable nozzles G into 
a chamber E, and there acts on vanes K  so as to 
cause the spindle L to rotate. This spindle 
carries a tangent-screw M at the top, which

Logs.—The apparatus consists o f a counter for 
iudicating the distance travelled, and an ordinary 
spring balance with the dial graduated to indicate 
the speed corresponding to the résistance of the 
log line. The counter consists of a train of wheels 
A, B, C, Fig. 2, with a single dial or with dials 

I graduated in units, tens &c., and is driven by a
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barrel y on which is wound a catgut, silk. or other 
cord or cbain attached to tlie logline. The barrel 
y also drives a train o f wbeels z, z\ zlt, terminat- 
ing in a fly sni. When two or more barrels are

•mployed, as shown in Fig. 5, the first y 1 drives the 
counter, while tbe second acts as the feed or supply 
and drives the regulating-fly. The cord or chain is 
wound or re-wound by a key applied to a square K 
on the barrel y  or y*, the arnount o f winding being 
proportional to the time the counter is to run. 
Th3 pointer of the spring balance is steadied by a 
regulating-fly b driven by a train o f wheels from a 
pulley P and the cord or chain c, which is then 
pissed round a pulley on the log line R, as shown. 
In some cases, the barrel and cord are roplaced by 
springs, as in a clock, and instead o f the ordinary 
spring balance a fiat semicireular spring is used, 
having one end secured to the containing cn<e 
while the other end is connected by a chain with a 
fuseeon a pmion gearing with a quadrant attached 
to the clockwork. The log line is then connected 
with the quadrant. The Hat spring régulâtes the 
motion of a train o f wbeels passing through the 
clockwork by a lever escapement. The clockwork 
may be arranged to record on the dial plate the 
exact time of day and the time at which the log 
was set. A weight may be suspeudeJ at the inner 
end of the log line to compensate forany réduction 
in length of the latter. Figs. 12 and 13 show 
other means for working the distance dial.

1 0 5 2 . R o b e r t s ,  W . H . March îp.VIRTUAL MUSEUM

ïünftr
[1676
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Course correctors.—To ascertain the true course 
from the course indicated by the compass, the in­
strument shown in Fig. 1 is used. It consists o f a 
dial a with an inner circle divided iuto points 
indicated by letters in the ordinary w.iy, and an 
out r circle divided into degrees which are num- 
bered from 0 to 90 in each direction from the N 
and S points. The arm d, pivoted at the centre 
o f tbe car J, is provided with an index f  for reading 
the inner circle and a vornier h for the outer circle. 
The various calculations are m ide by moving the 
arm a proper distance round the dial to the right 
or left, as the case may be, the true course being 
read on the outer circle. The reading o f the 
vernier h is facilitated by a lens D on a hinged 
arm K.

1 1 2 8 . X iow ne, R .  IVX. March 16. [ Pro-
visional protection ouly.]
Anemometers. —  In instruments for measuring 

the velocity o f currents o f  air or gis, the fan 
blades are formed o f vuleanite, and the gearing 
commuuicating with the counting-apparatus is pro- 
tected from dust by forming the worm of the same 
diameter as o ro f  smaller diameter than thespindle, 
or by using a toothed wheel, which enables the 
spindle to pass through a closely-fitting hole in 
the case o f the countiug-gear. In anemometers o f 
the class known as “  Byram’s ”  anemometers, a lever 
acting on suitable mechanism is provided for throw- 
ing the counting-apparatus in or out o f gear with 
the wheel or pinion on the axis of the fan.

1 1 4 9 . W e l ls ,  N . March 17.
Compassés, magnetic.—Liquid compassés are con- 

structed with transparent cards and transparent 
tops and bottoms to tbe enclosing-casings, to enable
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upon a pivot and floated in glycérine, or glycérine 
and water, spirit, &c. contained witbin a casing

[1878

E-ich corrector consists of two bar magnets 6 , H of 
equal strength and movable round a corntnon axis 
either by band or by means o f gearing. The 
niagnet G consista o f two side portions betweeu

baving transparent top and bottom plates a, a1. 
An air or vacuum chamber F is formed between 
tbe métal &c. sides c o f the casing and an outer 
lining or casing d.

1 3 3 9 . T h o m s o n , S i r  W . Marcb 29.
Disclaimer.

Compassés, magnetic;  bearings, instruments fo r  
determining.—Relates to a form o f mariner’s com­
pas», and to means forascertaining and correcting its 
errors. A central aluminium bossa, Fig. 1 (Sheet 1), 
provided with a central cap or bearing o f sapphire, 
rnby, &c. is connected by silk threads c with an 
aluminium rim, the compass card being partly sup- 
ported by the threads and partly by the rim, as 
shown. The compass card is formed in sections 
connected by strips of gummed paper, and it is se- 
cured to the rim by tongues. Two or more small 
magnets d (eight are used in the form shown) con- 
r.ected together by silk threads e are attacbed to 
the rim by means o f four silk threads f \  being 
arranged on each side o f the pivot. By this 
arrangement, the frictional error is reduced and, 
with eight needles, as long a period o f free oscilla­
tion as is suitablc for working well at sea is 
obtained. The gimbals are swung on knifeedges g 
to enable the compass to take up a truly level 
position, and it is steadied by means o f a bowl A 
coataining a viscous liquid and uttached to the 
bottom o f the glass case contaiuing the needle. 
The correctors for the quadrantal error consist of 
iron halls &c. placed in boxes fixed to the sides of 
the binuacle. The semicircular error is corrected 
by steel magnets. Two correctors E, F are used, 
as shown in Fig. 3 (Sheet 1), one for the fore-and- 
aft force and the other for the thwart-ship force.

which is arranged the magnet H. When the mag- 
nets are closed in the vertical position, their com- 
bined action at a distance is zéro ; they may be 
deflected to form any angle and so regulate their 
action, graduated dises N being fitted to facilitate 
adjustment. A  single corrector havir.g an azi- 
muthal adjustment may be used. When there is a 
large amount o f error to be corrected, auxiliary 
correcting permanent magnets P are used which 
are preferably placed level with the compass or as 
close as possible under the quadrantal correctors. 
These magnets are preferably formed o f hard-steel 
wire or rod soldered in brass tubes to protect them 
from rust &c., and made in pairs o f  equal strength 
and with ends shaped so that they can only be 
packed away with dissimilar pôles together. For 
correcting the heeling error, a magnet R is adjust- 
ably carried in a groove iû an upright Q placed 

132 . I
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• chin the binnacle. An appliance is provided for 
HVint? magnetic azimuths of suns or stars or terres- 
îfial objecte, whioh appliance may be applied to any 
f  rni of compass. It  consista of a convex haït­

iens i, Fig. 13, fitted with a hinged rairror j  and 
place<i over the compass with its axis directed to 
the graduated circumference o f the compass card. 
The lens i and mirror j  are carried by a frame l 
capable of rotating on the centre //. The observer, 
when taking an azimuth, tnrns tbe frame until the 
mirror and lens are opposite the object. He then 
places bis eye above the compass and moves the 
mirror J about its horizontal axis, nntil the ima»e 
of the object reflected from the mirror is seen 
upon a division on the compass card seen through 
the lens. The point on the compass card where 
the object is seen will be the bearing o f tbe 
°bjcct. A scparate instrument, called a detached 
azimuth circle, is also provided for finding the 
truo uorth diiectly by observations o f the Sun, 
moon, and stars, and thus ascertaiuiug the error 
ot the compass. It consiste o f horizontal inner 
na.outer circles mounted on knife-edge gimbals : 
6 mner circle is graduated to degrees and marked

77 77 . 1 ~  ULTIMHEAT®wmi compass points and it cames a pbrü.anrJtLa .. .  ,e c i .. .  
hollow sphere pivoted on a h o r i z o n t a l MUSEUM 
marked with a great circle correspondjng to the 
equator and with circles corresponding to degrees 
o f déclina'ion, which circles are graduated into 
time divisions numbered in hours and minutes.
A lens is placed with its centre at the centre of 
the spherical surface, so that its axis may be di­
rected to any point. Figs. 1 and 3 (Sheet 2) 
show a modified form o f detached azimuth circle 
in which only a strip A 1 o f the curved or spherical 
surface marked with the équatorial circle is used 
while a sector B 1 marked with déclination circles 
is connected by arms C with the frame D o f the 
lens E and is movable with the lens round the 
polar axis F o f the spherical surface. The équa­
torial circle A 1 is pivoted on a horizontal axis 
and carried by the inner circle I, which is divided 
into degrees and marked with the points o f the 
compass. T o  use the instrument, the plane of 
the équatorial circle is set for the latitude of the 
place, and the lens frame is turned round the 
polar axis until the bonnding meridians agréé with 
the hours marked on the équatorial circle corre- 
sponding to the intégral hours o f apparent time, 
the inner azimuth circle being turned rouni its 
axis until the image o f the body observed falls 
on the point which corresponds to the déclination 
aud time. The instrument is placed with the 
diameter through the lubber point on the outer 
circle parallel to the ship’s length, and, when the 
inner azimuth circle has been set, the angle between 
the lubber point on the outer circle and the zéro on 
the inner circle is read and compared with the angle 
between the uorth point and lubber point o f the 
compass, the différence between the readings being 
the déviation o f the compass from the true north.
In another modification, a single circle is divided 
for time on a narrow strip o f the spherical surface 
and the frame containing the lens is fixed in a 
geometrical slide so that the centre of the lens may 
move in a straight line through the centre o f the 
circle, and at right-angles to the plane o f the circle.
A  screen and mirror may also be used. The Pro- 
visional Spécification States that a circular dise may 
be suspended in the bowl to steady the compass, 
and that iron cylindere, or ovals, or bundles o f soft- 
iron wire may be used for correcting the quadrantal 
error.

1 4 5 5 . K e lw a y ,  C. E . April 5.
Log»; current meter».— Relates to apparatus of 

the form known as Massey’s log for ascertaining 
the rate at which vessels are pa^sing through the 
water, or the rate at which streams or currents 
are flowing, and consiste in arrangements for 
making electrical communication, at regular inter- 
vals, between the ends o f two insulated wires in 
the tow-rope o f the apparat us, the other ends of 
the wires being connected with an indicatiug-appa- 
ratus and galvanic battery on board the vessel. 
Fig. 7 shows a plan view of a log. The rotator d 
is connected by a bar or rope c to the mechantsm 
of the iudicator contaiued in the log b which is at- 
tached to the vessel by the tow line «. Beneath 
the log is fixed a divided boxe, Fig. 1, containing
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an insulated pivoted lever e, one end of which is 
acted on by a cam-wheel t on tbe end of the mile 
spindle a, while tbe other carries a platinum point 
le for making contact with a plate e and thus com- 
pleting the circuit through the wires o, n to operatc

ca«e or shellof the rogisteringand alarm apparatus, 
in vrhich is hung a drum and gearing actoating a 
pointer moving over a dial. The upper part of the 
sounding-line passes aronnd the drum, and thence 
downwards aronnd a pulley hung in a counter- 
weight and back to the casing, where it is secured. 
The lower end o f the line carries the sinker. Tbe 
countsrweight is poised to hold the pointer at 
zéro, but, wben the sinker touches bottom, the 
weight descends until the line is drawn taut, thus 
causing the drum to rotate and the pointer to 
move over the dial and indicate the length of line 
left out and thus the depth o f water. One of tbe 
revolving spindles is caused to actuate the clapper 
o f a bell or gong through a lever, to give tbe 
alarm ; or an electric circuit may be closed or 
broken to cause au alarm to be given in tbeofficers’ 
cabins. The sinker is held in position by a bracing 
line or chain extending to a windlass, by which 
means it may be raised out o f the water wben 
entering harbour <&c. The sinker may hâve a tube 
for bringing up a sample o f the ground toucbed, 
and the apparatus may be used for surveying the 
bottoms of seas, lakes, rivera, àc.

the indicator on board the vessel. The opening 
in the division d is kept water-tight by an elistic 
sleeve g, one end of which is sccured to the division 
and the other erabraces the lever e at h. The in­
sulated wires o, n pass through an opening in the 
front o f the box which is kept water-tight by the 
flexible tube p. The wires may be connectcd to 
screwed studs passing through non-conducting 
plugs », r, Fig. 4, in the end of the chamber and 
coaterï with insulating-material. Fig. 4 shows an 
arrangement in which the lever e is operated 
through a plug f  fixed to the centre o f a flexible 
diaphragm x  and acted on by the cam-whcel t. 
Contact may also be made to complété the circuit 
by means o f a non-conducting dise, having a me- 
tallic plug or section, rotating between two springs 
connected to the wires. The lever may be replaced 
by a flexible bar fixed at its front end, or by a 
sliding bar. To prevent ships’ logs from being 
raised out o f the water by any sudden increase of 
the ressers speed, a float or weight is attached to 
the tow line between the vessel and the log. A 
bell may be attached to the indicating-apparatus.

1 5 1 8 . C la r k , A .  XVX., [  Wagner, F. A'., and 
Schotuber;j, A .]. April 11. [ Frovisional protec­
tion on/y.]
Sounding■ apparat-us.-— Relates to apparatus appli­

cable to ail ships in place o f  the ordmary lea t, for 
indicating shallow water by sounding an alarm 
and also for automatically showing the exact depth 
o f water beneatb the vessel. The apparatus con­
siste, principally, o f a sinker suspem.'eJ from a 
sounding-line, which passes over a registering- 
apparatus and is counterweighted to register the 
depth o f water assoon as the sinker strikes ground. 
A shaft mounted in a frarne fixed to the vesaeTs 
side is forked at one end to receire the pivoted

1 5 9 2 . W a l la c e ,  J .  S . ,  and T u c k e r ,  E.
Apiil 13.

Sounds, locating.
—In an ear trumpet 
for indicating the 
direction of phonie 
signais, for ships,
1 ghthouses, 1 i f  e- 
boat stations, and 
other plac* s, and 
for detectine the 
existence or deter-
miuing the direction o f distant sounds, for militarv 
and other purposes, a trumpet-sbaped receiver with 
parabolic or other sbaped sides bas a rectangular 
mouth a, Fig. 3, the lower sides a 1 o f which are 
hinged so tbat the area of the mouth may be ad- 
justed by links e, Fig. 1, which are fastened in the 
s l o t /*  by a n u t /1. The mouth may be elliptical 
and its area varied by hinged or sliding doors. 
The receiver is détachable from the socket g, being
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secured to it by screws h. Two cars tubes i are 
secured to the back o f thc socket by bayonet 
joints or other détachable fastenings. A diaphragm 
of skin or other material may be placed in the 
mouth to intensify the Sound. The ear*pieces k 
are rendered ad ju stable by springs, fitting between 
Ranges i s in the car tubes, and collars k3 on the 
tubular shanks o f the ear pièces. Flauges, furnished 
with stuffed india-rubber or other cusbions cover 
tbe ear and excludc local sounds ; or ear-tips 
which enter the orifice o f the ear may be used. 
The instrument is held by a liandle l or may be 
pivoted by a ball-and-socket or other connection 
on a stand. The instrument may also be arranged 
with one ear-tube, provided with a pad on a spring 
clip or other devicc for closing the other ear. In 
ail cases, the receiver projects forward before the 
face, so that the observer looks in the direction 
of the sound. Each instrument is provided with a 
sot of receivers o f different shapes and dimensions, 
lu a modification, the trumpet mouth and tubes are 
made in one piece. A separate mouth may also be 
provided for each tube ; or a cylinder into which 
the head is introdaced may be used.

1598. P a s t o r e l l i ,  T . J .  April 15.

Anemometers.— An apparatus for mcasuring and 
indicating the velocity o f air currents in mines and 
in chimneys and ventilatora consist o f four wind- 
mill vanea or hemispherical cups, which are 
mounted on radial arms projecting from a vertical 
-spindle b, Fig. 3, so that they may be rotated by 
the air current. The spindle b pisses through a 
hollow column B into a métal box A, and is there 
supported by a footstep bearing and carries a cara 
G against which the free end o f a horizontal

fiivoted lever E, Figs. 3 and 4, bears. 
ated binding-screws g x , g1 above the 

connected, respectively, to an insulati • 
on which the lever E is pivoted and » -
lated pillar F carrying a platinum point, against

which a platinum point on the lever E makes 
contact when the free end o f the lever falls from 
the outer edge o f the cam G. The cam may be 
replaced by an eccentric or by a pin and spring. 
Wires connect the binding-screws g * } g1 to the 
binding-screws />*, p l, Fig. 5, o f the indicating- 
instrument, which may be placed in any convenient 
position ; an electric battery &c. is placed in the 
circuit formed by the counecting-wires and instru­
ments. At each révolution o f the anemometer 
spindle, an electric current passes through tbe 
electromagnet M, Fig. 7, o f tnc indicating-instrn- 
ment, so that the armature K  is movod towards 
the maguet. The spindle «  o f the armature is 
connected to a crank attached to the axis o f a 
double pawl or pallet m, so that a ratchet-wheel .J 
in connection with the pointer I, Fig. 5, o f the 
indicator is driven one tooth forwards i t  each 
révolution o f the anemometer spindle. Other 
pointers which indicate tens, hundreds, «ftc. are 
driven from the ratchet-wheel J . The arma­
ture and pallet are restored to their normal 
positions by a spring o attached to a projecting 
bar on the pallet. A ommutator provided with a 
handle P* is used for disconnecting the battery 
when the instrument is not in use Tbe ratchet- 
wheel J  may be worked with or without clockwork 
mechanism, or it may be dispensed with and the 
motion obtained by moans of permanent magnets 
or electromagnets or by means o f cells, coils, or 
spiral*, which convey an electric current actiug

FIG.5.
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irectly or indirectly on the pointers o f the 
astrument.

L oge; current-meters.—The apparatus may be 
nodified to serve as a ship’s log or a current

and minimum température in any interval of 
time.

meter for water &c. The hemisDlierical cups or 
va nés cx , Fig. 9, are tben mounted on a spindle B 
which rotâtes in ivory bearings in a bent frame A, 
as shown. Two insulated wires C, C x , Fig. 1 1 , 
passing through the log-line and the right-hand 
limb of the frame A, are supported in an insu- 
lating-bed y  and terminate in spring platinum 
pressera which bear against an ivory &c. ferrule d 
on the spindle B behind the bearing j. At each 
révolution o f the spindle B, the wires C, C* are 
connccted through a fiat métal plate let into the 
ferrule d, and the indicating-iustrument already 
described, being connected to the wires C, C x , is 
thus actuated as in the case o f its application to 
to the anemometer. In another log or current 
meter, a counter placed on the frame A  at one 
end o f the spindle B is driven directly by 
this spindle and records the number o f révolutions.

1 7 20 . S ch u m ach er, G . W . April 22.
Thermomelers. —  Relates to a high and low 

température registering thermometer operated by 
the expansion and contraction o f two corrugated 
india-rubber arms. One o f the arrns a, Fig. 1, is 
fixed at the upper end by a set-screw « to a pro­
jection /  o f  the back plate and the lower end is 
connected to a lever d, Fig. 2, pivoted at l behind 
the scale-plate g. The long arm o f the lever d is 
connected to the second india-rubber arm b, which 
is attachcd to a lever k fitted to a sleeve provided 
with a long pointer h. The indicator h is set to 
zéro by the set-screw e. A  spring m is used to 
push the indicator up the scalc in order to keep 
the india rubfcer in a state o f tension as it expinds. 
Two movable pointeras placed on a curved rod «  
or otherwise in front o f the 6cale, are moved 
along by the indicator h to record maximum

1763 . C lark , A . W .,  [fHU, T.]. April 26.

Bearings and courses, determining and indicating. 
— An instrument for solving problems in naviga­
tion or geodesy is formed o f two meridians A B 
and C D of equal radius, one marked latitude and 
the other déclination, and hinged together so tbat 
one of tbem can move over a sector plate F marked 
hour angle, the other being fastened to the plate, as 
shown in Fig. 1. The déclination meridian bears 
a vernier E carrying a Steel pin at its vernier 
point. Botli meridians are graduated from the 
pôle Q down to thirty degrees below the equator 
at A and D. An arc o f altitude G, Fig. 5, of the 
same radius as the meridians is provided, which 
is graduate.l from two degrees below the horizon
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at 0  to the zénith H and bears at ifcs zénith point 
a compas* card having a central hole to 6 t the 
vernier pin. The use o f the instrument is to solve 
the spherical triangle which is formed wben the 
zénith point H is placed upon the pin o f the 
▼emicr E and the altitude arc laid across the 
latitude meridisn. AU the principal problems of 
navigation relating to time, latitude, longitude, 
azimuth, and great-circle aailing may be solved by 
means of the instrument. For great-circle sailing, 
the meridians are clamped at an angle equal to the 
différence between the longitude o f the ship and o f 
the desired port, the vernier E is placei on the 
déclination meridian at the ship’s latitude, the 
zénith of altitude is put upon it. and the altitude 
arc laid over the latitude o f  the desired port ; the 
compass card now indicates the course, wbile the 
co-altitude is the great circle distance.

1868. N e grettl, H ., and Z a m b ra , J . W .
May 3.
Spécifie - gravity 

etUmating - a p p  u - 
rat u s ;  snccharo- 
melers. — Hydro - 
meters, saccharo - 
meters, and similar 
instruments a r e  
s t r e n g t h e n e d  
against rupture at 
the n e c k , by a 
tough glass or other 
tube D, Fig. 1, by 
a tubeof stiff paper 
on which the scale 
may be marked, or 
by a wooden rod, 
or a reed, round 
which the scale is 
wrapped. Or, as 
shown in Fig. 2, 
the Btem may be 
made sépara te from 
t h e  bulb, and 
connected to it by 
a solid or tubular 
piece D of platinum 
or other métal.

1894. F enby, J . B . May 5.
Panlographs.—Relates to pantographic apparatus 

for engraving, carving, piercing, fret-cutting, &c. 
Fig. 1 shows a plan o f an apparatus which is fixed 
to a métal table, grooved at w to receive an 
adjustable block ;c*, about which the parts move. 
The apparatus consista o f two pantographic 
frames. One frame is horizontal and consista o f 
the bars h, l, m, and n ; the other is vertical 
and consista of the levers 8 , r and «. The 
horizontal frame is supported on pulleys ga and 
4 and ou adjustable sliding supports p. The 
article to be copied is placed at h, and the article 
to be eut or engrnved on a reduced scale iR placed

at i. Each is supported on a plate whi h is «^-TMéHEAT® 
o f vertical adjustment and is graduater! VfRyt’JAll'’MUSEUM 
periphery. To facilitate the execution o f a lto - 
relievo work, the plate i* made to tilt or rock and

can be secured in 
n y position by 

c a t c n e s  or set- 
screws. The two 
p 1 a t e s may be 
g e a r e d togetber 
under the table so 
that they move to- 
gether. The tracer 
t is movable in a 
cylinder 5 c o n ­
nected to the bar /,
Fig. 4, and actuates 

îe  end o f the 
lever 8 the other 
end o f which is 
connected by a uni- 
versally- j  o i  n te d  
rod 10 , to the lever 

Fig. 1. T h e  
lever r is coupled 
to a lever s jointed 
to a b r a c k e t  2* 
on the bar «. The fulcrum o f the lever r is 
adjustable to allow the amount o f vertical réduc­
tion to be varied. The tracer can be manipulated 
by a thumb-lever 13, Fig. 4, without takiDg the 
hands off the actuating-pads 14° on the bar L 
The drill or cutter w, Fig. 5, rotâtes in l*earings in
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slide 1 1 , whicb is movable vertically iu a block 
2 , adjustably secured by a bow z* to the bar n. 

VIRTUAL MUSEUM The bar s passes tbrough a block na which is 
:idjustable witb regard to the slide 11. The cutter 
is driven by a belt on tbe pulley u* or, as stated in 
the Provisional Spécification, by compresscd air. 
T o  re<iuce the friction o f the rapidly-rotating 
cutter in its bearings, it may be mountod to rotate 
in a sleeve «* which is driven in the same direction 
at half the speed.

1 9 0 3 . C la r k , W .,  [Duchemin, E. .1/.]. May 5.
Compassés, magnetic.—The magnet consista o f a 

stee! ring having two pôles at the extremities o f a 
diameter and supported on a cross-bar o f iron, 
copper, aluminium, or other neutral métal. The 
cro'S-bar may also be magnetizcd, the similar pôles 
o f the ring and bar being placed together. The 
ring may be circular, semicircular, elliptical, or 
semi-elliptical in outline, and circular, oval, or 
polygonal in section. A  number o f these rings 
placed concentricallv may also be employed. In 
some cases, tbe ring and bar are made in one piece. 
The magnet may work in air or gas, or in com- 
pressed air or gas, or in a vacuum, or in or on a 
liquid.

1 9 4 6 . W a l l i s ,  J .  May 9.

Théodolites, levels, tic.; telemeters.— Consista in 
fitting a théodolite or other similar instrument 
with a hinged or jointed prism between tbe eje- 
piece and the object glass to enable it to be used

for measuring and aacertaining distances. Figs. 1 
and 3 show an instrument called the “  Euperi- 
“  meter,”  in which the prism P is placed between 
the eye-piece Q and object glaaa T and fixed to a 
graduated dise B capable o f  being rotated by a 
nut C and screw D. The prism is hinged, as 
shown in Fig. 3, so that it can be placed in or ont 
o f  the optical axis o f  the teleacope by rotatingan 
eccentric pin A. Springs are providéd to bold it 
firmly in either position. The position and re- 
fractive power o f the prism P are so deaigned 
with respect to the magnifying power o f the téle­
scope that each foot on the levelling-staff S shown 
between tbe two positions o f the diaphragm wire, 
obtained by turniug the prism tbrough 90°, repré­
senta 100 feet in distance. Other scales are 
marked ou tbe dise B indicating different 
proportions between heights and distances.

2 1 0 1 . D u t h ie ,  XI. May 18.

Curces, reproducing.— In order to draw or set ont 
ships’ Iines from a mode!, or the Jînes and curves 
o f  other models or objecta, a board A  is mounted 
on brackets B sufBciently high to allow the model 
to rest beneath it. A tracing-bar D which moves 
between friction rollers on a carriage C is sharpened 
below to rest on the model, and carries a pencil E 
for tracing the curve on paper secured to the board 
A by clamps G. The carriage C travels without 
friction along the board.

2 1 4 2 . F ie ld ,  J .  L . May 20.

T é le s co p és .  — T o  
facilitate focussing, 
hand télescopes are 
c o n s t r u c t e d  wiih 
rotary eye-pieces c and 
with one o f the draws 
or tubes made adjust- 
able by means o f a
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hélix or acrew. In the télescopa shown, the last 
draw d is made adjustable by means o f an inter- 
posed tube /  having a helical groove h in wliich 
engagea a pin or helical piece k on the tube or 
draw c. After the telescope h as been drawn out 
in the ordinary way, the tube d is rotated to 
adjust the focus.

2192. C o c h ra n e , W . May 24. [ Provisional
protection on/y.]
Surveyinginstrumcnt*.— Relates to im.provements 

in surveying-instruuients to render them self- 
recording and so dispense with the use o f a 
protractor in plotting the surveys. As applied to 
a circumferentor, an annular table covered with a 
ring of paper &c. surrounds the dial case, and to its 
outer edge is affîxed the usual back and fore sight. 
The dial case is provided with a folding arm 
carrying an adjustable double-pointed pricker or 
marker, which is capable o f describing a vertical 
arc over the dial face, “ and if the marker be 
“ pressed downwards before the commencement 
“ and at the termination o f its journey two im- 
“ pressions would be left on the annular table." 
The angles thus marked on the paper eau be 
transferred to the drawing without the aid o f a 
protractor.

2208. D unn, W . W . May 25.
T r ip o d  and like 

stands.—A. stand for a 
rock drill bas three 
adjustable legs t. The 
square cross - bar t* 
carries a round boss t', 
on which is secured 
the scckct t1 by means 
of the clamp t3. The 
socket t1 reçoives a 
t r u n n i o n  on t h e  
drilling-macbine.

2227. B agrot, A .  C. May 27.

FIC.I.

Clinometers ;  It vels ;  mcasuring horizontal angles. 
—Levels, heights, horizontal angles, or angles of 
any inclination or dépréssion are taken with 
accuracy and facility by titting to the upper limb 
of a clinometer a réversible telescope and to the 
lower limb a prismatic compa«s with a telescopic 
sight. The instrument, which is shown in Fig. 1, 
is particularly serviceable in the construction of

inTîlr
The telescope c, secured to the uppUliTlMHEATdrains. _

o f the limb o, is fitted with réversible 
arranged to swivel in a plane parai 
surface to which it is connected. In usin-> the 
instrument for taking the altitude o f any ohject, 
the lengih o f the base line is first determined, and 
the lower limb is set horizontal by means o f a 
spirit level. The upper limb is then raised until 
the object is sighted through the telescope, and 
the angle o f inclination is read off on the arc g. 
The altitude is then calculated from a table h, 
which is inscribed on the instrument and gives the 
rise corresponding to the angle ; or the arc g is 
provided with a s cale which enables the altitude to 
be read off as rise in inches per yard. The 
prismatic compass d affords facility for measuring 
horizontal angles in connection with the telescope 
and the graduated arc of tbe instrument.

2 2 6 7 . B a rk e r , T .  May 30.

Compassés, mag- 
netic.—The pocket 
compass shown in 
Fig. 2 m a y be 
used either as a 
mariner’s floating- 
card compass or as 
a needle or laud 
compass, the float- 
ing card being made removable for this purpose. 
The case or box A  has a glass bottom B ruled 
with radial Unes corresponding to the points of 
the compass and carrying at the centre the pivot C. 
The needle D, consisting o f a round Steel wire 
with pointed ends and baving one or more ad- 
justablc brass weights N to compensate for 
magnetic dip, is formed with a central oye H 
fitted tightly over the boss G so as to turn stiffly 
and enable the relative positions o f the needle and 
card to be adjusted. This adjustment is effected 
by the aid o f a graduated semicircle on tbe back 
o f the card, the zéro point correspondiug with the 
North point on the face. The caïd indicates the 
true North, and is provided with a nut or si.cket 
fitted on the central boss G o f the needle. The 
North point o f the card is marked in a black 
colour in a white space on the black half o f the 
card, as shown in Fig. 4, and the South point in a 
white colour on a black space on the white half, 
this method o f marking being more particularly 
applicable to “ Singer’s Patent compa s card.”  
The glass cover ü  of the case is made removable 
to give access to the interior, and its bezel, which 
can be turned round or adjusted, carries a pointer 
P for reading off the variation on a graduated 
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VIRTUAL MUSEUM1 >œpass on a map or chart, the bearing or 

direction o f any point may be read off. T o  enable 
lhe bearings o f any place on the map or chart 
which is beyond the reach o f the compara to be 
ascertained, a fine thread M is attached to the 
centre o f a small button R  fitted in a socket in 
the pivot C ; or, in place o f the thread, a rod fitted 
or applied to the same centre is used. The ring 
K  within which the needle moves is also marked 
with the points o f the compass, and the bevelled 
ring K 1 is graduated in degrees for use with the 
thread M. The needle D is preferably electro- 
gilded.

\  2 4 5 2 . O u a n ziro li, J . Zi. June 14. [Pro- 
visionul protection only."\

Sjtccific-gratity estimating-upparatus.— Relates to 
a method o f fixing and protecting the indicating- 
scalcs o f hydrometers, salinometers, and otber 
similar instruments. The scale figures and cha- 
racters are eut on the outer surface o f a tube of 
opaque white glass and filled in with Chemical 
black or other colour. the tube being then en- 
closed in a transparent stem bermetically sealed 
ai the top.

2 4 9 2 . R itc h ie , E . S . June 15. [ Provitional
protection only.]
Compatir«, magnetic.—In a mariner's liquid 

compass, the œagnet consista o f a sériés o f steel 
rods or wires secured in a parallel pack by a 
closely-fitting water-tigbt case. A divided ring is 
fastened to the magnets, two or more o f which 
are used, and also to two or more arras extending 
frora the magnet*. Inside the ring is fitted a 
concentric spheroidal or bell-shaped buoyant 
vessel, within which is a hollow cône provided 
with the pivot bearing at its lower end. The 
magnets pass through or partly through the 
buoyant vessel, while around it and between it 
and the ring are openings to allow free passage to 
the compass liquid. The ring may lie fiat or 
inclined, or a perforated dise may be substitnted 
for it.

25 89 . N orm an ville , W . de. June 23.
Loge ;  current metert.—Sbips' logs or speed indi- 

cators, which may also be used to meisure the 
speed of flow of streams, are constructed so that 
the speed may be continuously read off fromadial. 
A screw or rotator is conuected by a tow-line to a 
universal joint b' on a shaft b fixed to a shaft c. 
The shaft c carnes a dise c* bearing agiiust a pair 
o f friction dises d, to relieve the strain, and it 
imparis motion through a train o f wheils to an 
axle i earrying pivoted arms k weigbted at their 
ends and connected by links l to slidiug collars m. 
When the axle i rotâtes, the halls fly out and move 
the collars m against the pressure o f the springs n ; 
one o f the collars carries a flange /« ' which moves

a quadrant lever o, r? and actuates, through a cord 
or chain, an index finger q moving over a graduated 
dial. A spring g is iuterposed in the train of 
wlieeU to form a compensating-arrangement and

prevent sudden changes in velocity. The mech- 
anism is contained in a cast-iron box a having a 
glass cover and a hinged lid, and fitted with a re- 
movable bottom to which the mechanism is fixed.

2 6 58 . W ls e , W . X.., [ Klinkerfues, W.]. 
June 28.

Telemcters.—A scale, consisting o f an équilatéral 
hyperbola eugraved, photographed, or formed on a 
transparent diaphragm, is placed in the focus o f the 
eye-piecc of a telescope, for the purpose of measur- 
iug distauces. The parts o f the telescope are so 
arranged that the image formed by the object gl.iss 
falls exactly on the scale. The arrangement is 
applicable for the use o f infantry and artillery aud 
for nautical purposes. Fig. 1 shows the telescope 
fitted with the scale k, and Fig. 5 au enlargeJ view 
o f a scale for laud purposes. The hyperbola shown 
is plottcd with lhe image magnitudes o f a man on 
horseback, height 275 métré', as ordinates, aud 
with the distances as abscissae, the product of 
the two beiug constant. In order to measure the 
distance o f a man walking or standing in tho up- 
right position, supposing that distance to be 5ÛQ 
métrés or more and that the scale is plotted for the 

140



1870] ABRIDGMENT CLA8S PHILOSOPHTOAL INSTRUMENTS.

imago magnitude1) of a man standing upright, the 
image of the feet o f the man is brought into contact 
with the axis of abscissae, which is horizontal, and 
that o f bis head into contact with the hyperbola ; 
the corresp >nding abscissae read off below givesthe 
distance. I f  the distance is less than 500 métrés, 
then in order to obtain greiter accuracy, a line x 
parallel to the axis o f abscissae is arranged to touch 
the head o f the man ; tbis line leads to a number 
on the axis of ordinales ginng the distance. For 
nauticai purposes, a ball-and-sockot joint is place 1 
between the telescope and itg stand, and the rocking 
motion is followed by hand until the sea horizon is 
brought into coincidence with a line marked on the 
scale : the place at which the water line o f a distant 
ship appears then gives the distance. T o  tneasure 
the distance o f the ship at any other time, the 
hyperbola corresponding to the image magnitudes 
of an arhitrary verticil line on the ship, such as tbe 
mast, is found from a System o f the hyperbol&s by 
bringing the line into the system and making its 
image magnitude the ordinate corresponding to the 
abscissa representing the distance as found above ; 
tbe upper end of the line then falls on the hyper­
bola required. A System o f ten hyperbolas is 
employed, numbered 1 to 10, and the distance 
between them can be divided, by inspection, into 
décimal parts. Wben the land is in the background 
of the distant ship, the sea horizon is found by the 
aid of two mirrors n, Figs. 1 and 2, placed a short 
distance from the object glass on a bracket m. 
Tkese mirrors reach to the axis o f tho telescope, 
leaving one half o f the object glass to reçoive direct 
rays of light and the other half to receive reflectcd 
rays. By rotating tho telescope about its longi­
tudinal axis, the images o f the horizon, which are 
reflected right and left from behind, are brought 
into line, thus forming an artificial horizon. For 
rapid surveys, tho distance measurer is combined 
with a prismatic compass. With tliese a survey is 
made round any object visible, such as the spire of 
a towcr, on which any arbitrary dimension is chosen.

The actual scale o f the plan laid dowi 
afterwards by measuring the arbitrary

ULTIMHEAT®
MRTUAL MUSEUM
imension.

2 6 9 7 . A d le .  P .  June 30.
Surveying ■ instru­

ments ;  théodolites ;  
tripod stands.—The 
t h r e e  levelling- 
screws E, F, O o f 
astronomical a n d  
surveying instru­
ments are fixed to 
tho tribrach A iu- 
stead of working 
through it, and are 
adjusted by screw sockets C which are formed with 
bail heads resting in V-grooves in a tripod or frame 
underncatb. Fig. 1 shows the application to a 
théodolite or like instrument. A locking - plate 
prevents the lower ends o f  the sockets from falling 
ont o f the grooves.

2 8 1 7 . C o u p e r , J . ,  and R i c h a r d s o n ,  W . B .
July 11.

Lenses.—Prisma- 
t i c  l e n s e s  a r e  
formed with the 
several prisms B. 
C, D, surrounding 
tho central convex 
portion A, o f a 
graduallv - increas- 
ing depth or thick- 
n e s s f r o m  t he  
centre outwards.

2962. C la y t o n , N ., and S h u t t le w o r t h ,
J . July 21.

Plumbing-instruments.—Relates to an appliance 
which is used in levelling portable machinery, one 
being placed at each end o f the machine. In the 
arrangement shown in Figs. 1, 3, and 4, a pair of 
brackets b, bx are secured in convenient positions, 
one over the other. The upper one bas a tapered 
hole, Fig. 4, to reçoive the knotted end o f tbe 
plumb-line a, and the lower one has a larger hole 
/ ' ,  Fig. 3, through which the line pisse-. When 
not in use, tbe bob is placed in a hole h in the 
lower bracket. A slot may replace the hole f x in 
the lower bracket. In a modification, the line is 
attached to a pin / * ,  Fig. 7, in the upper bracket, 
and hangs in a note!). A p r o je c t io n /4, Fig. 8, 
in the lower bracket serves as a centre for tbe bob, 
which, when not in use, is hung ou a hook h, 
Fig. 5

FIG.I. FIC .3. FIG.5.
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3 0 7 8 . S t u a r t ,  J .y [Zentmayer, J .] . Aug. 1.

Microscopes.—The sub-stage B, carrying the 
illuminating and polarizing apparatus and other 
accessories, and also the mirror, i f  reqnired, is 
adjustable sideways to the right or left, either 
above or below, the main stage plate C, on a sleeve 
or Socket I, in the bar S : a screw J  clamps the 
socket in any position. The main stage plate C 
may also be adjusted at any angle with the axis 
o f the microscope on the pivot C1 turning in the 
sleeve or socket I and terminating in a screw c. 
The fine focussing adjustment may be obtained by a 
slide E pressed downwards by a spring G, the 
body being raised or lowered by the fine adjust­
ment screw acting by means o f the lever H on the 
slide E.

3 1 5 2 . C o w p e r , E . A .  Aug. 9.
T r ip o d  stands. —  A 

cradle q, Fig. 3, on whicli 
the drill cylinder h o f a 
percussive rock drill for 
cutting horizontal grooves 
in coal is mouuted, is 
pivoted to the rear leg c 
o f a tripod stand so that 
the cradle may be moved 
from 8'de to side. The 
legs a, b, c  o f the tripod 
c o n s i  st, preferably, of 
wrought-iron tubes hav- 
ing solid ends united by 
w e 1 d i n g , screwing, or 
other mcans, and a re  
connected near the base 
by tie-rods d, e, f .  The 
tripod stand is sccured 
in position b y t h r e e  
pointed screws at th e  
corners o f the base of 
the stand and by a screw 
z passing v e r t i c a l l y  
throngh the apex o f the 
stand and forred against 
the roof by turning the 
screw by means o f  a 
band-wheel. When the 
r o o f  is too high, th e  
screw 2 bears against a lever, the front end of 
which is inserted in the face o f the coal while the 
rear end is weigbted by sand bags, coal, or other 
weights ; or levers having their front ends inserted 
in the face o f the coal and their back ends 
weighted press upon hooks or lugs ut the front of 
the frame, the back corner o f  the stand being in 
tbis case kept dowu by weights laid on bars hoolced 
on the frame and on the levers. When the rock 
drill is used for cutting vertical grooves, the top

o f the tripod is provided with a socket for the 
réception of a movable hollow post ic fitted at its 
upper end with a screw x, the pointed end of 
which is forced against the roof. In another 
method of fixing the tripod, lugs wx are formed at 
the top o f the tripod for the réception o f a mov­
able strut extendmg backwards and provided with 
a piu which can be driven into the floor o f the 
working. A lever which is inserted at one end 
into tbe coal and is weighted at the other end
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bears on the tripod just below a trnnnion on the cradle, or two similar levers press downVOTTÜAL MUSEUM 
eide of tbe bottom o f the frame in order to secure the tripod.

3163. B y rn e , P .  W . Aug. 10.

Ground nuirkera for marking streets and open 
places when surveying &c. A rougli dise A of 
stone, cast iron, &c. is mounted in a fork or frame 
C baving an inclined haudle and running ou a 
pair of rollers E at the ends o f a transverse axle. 
Above the dise is mouuted a water eau F, and in a 
trough or slide in front o f the dise is placed a 
piece of prepared cbalk, pipeclay, or other mark­
ing material or pigment, which is pressed against 
ihe dise by a plate H and springs I.

3187. P o llow a , P . W ., and B â te , J .
Aug. 12. Drawings to Spécification.
Wmd vanes.— Bearings for the spindles of 

weatber vanes are made o f agate.

3224. W o loch off, A . » .  Aug. 16. [ Pro-
viatonal protection only."]
Dividing-engines fo r  cutting scalcs and the like.—  

Relates to machinery or apparatus for marking 
divisions upon curved, fiat, or other surfaces, 
which apparatus is especially applicable for mark­
ing or dividing scientific instruments. Divisions 
o f various dimensions arc marked upon several 
articles at one operation. The objecta to be 
divided are carried by slides travelling in guide 
frames fixed to a base-plate, which slides are 
operated from rotating segmentai wheels across 
the diameters o f which travel studs or crank-pius 
coupled by connecting-rods to the slides. The 
periphery o f one o f the segmentai wheels is 
“  divided into one fixed standard ”  to enable the 
apparatus to operate uniformly bythe intervention 
of a toothed ratchet wheel and lever, “ and with- 
“  out adjustment for each sériés o f divisions 
“  required, it being understood that the projecting 
“  studs or crauk-pins are capable o f diametrical or 
“  radial adjustment, which adjustment at once 
“  defines the various dimensions o f divisions, such 
“  divisions being made o f travelling knives, 
“  needles, circular cutters, or other instrument? 
“  attached to oscillating levers moving upon 
“  trausverse slides, and acting simultaneously.”

3301. B r o v n e ,  A ., [ Chaumette, A., Delpéche, 
J.t and Fosly, J. Ii.\. Aug. 22. Drawings to 
Spécification.
Darometer» ; thermometers.—The upper part of
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is

mémorandum tablet or stand for commercial use 
fitted with a barometer, &c., and a thermometer 
placed between the flaps of the apparatus.

and other logs which register by means of 
mechanism applied to the rotator or log itself, 
the rotating blades are fired in place o f the ring g
and the spring q is dispensed with. The cylinder 
p  is fixed to the tube r3, and the cap n* is screwed

3 4 1 2 . ZVassey, J . S .  Aug. 30.

FIC.6.
hS

L o g » atul leeicay 
indicator».—Relates to 
ships’ logs which are 
arranged forrecording 
distance either on an 
indicator p la c e d  in- 
board or on the log, 
and to means for se- 
curing the log and 
actuating the register- 
ing-mecbanism. The 
holder by means of 
w h i c h  the log is 
secured consista o f a 
métal plate « , Fig. 2, 
which is formed with 
a horizontal arm a* 
for screwing it to a 
horizontal r a i l  and 
with a vertical slot b 
into which a vertical fiange on a stand c, Fig. 8 , 
fits. The plate a may be screwed to a vertical 
post, the arm a5 being then dispensed with. In 
order that the log-line may be inclined freely in 
an}- direction, the head f ,  Fig. 6 , o f the register- 
ing-apparatus to which it is connected inboard is 
pivoted on a horizontal pin g  to a vertical conical 
métal stud e which turns in the outer end o f the 
stand c  and is secured by a nut h. The head of 
the stud e may carry a dial u and the stand c a 
pointer v, or vice versa, the combination serving 
as a leeway indicator. In order to lessen friction 
at the regi8tering pirt o f the apparatus, the 
spindle «, ou which the ring S for the line is 
formed, is formed at its inner end with a cap or 
bearing «* for spheres » which are also pressed 
upon froin below by a hollow cylinder p  and a 
spring q. The spring and cylinder are placed 
round the central tubular part r* of a cap r which 
screws into the register case <1. A  crank-pin n3 on 
the cap n* engages with and drives a dise m on 
the shaft carrying the worm whereby the register- 
ing-wheeis and pointers l are driven. The shaft 
n may be turned down or grooved under the cap n3 
to facilitate the action of the spheres o. When 
the arrangements described are applied to harpoon

on tbe spindle n. The cap n* and the plate on the 
cylinder p  are each formed with an annular groove 
in the bearing-faces, the lip o f the cap being 
removed. The spheres o are employed instead of 
the antifriction rollers described in Spécification 
Xo. 233, A.D. 1865, and may be applied generally 
to logs other than that described. The spring q 
may be o f métal, india-rubber, or other elastic 
material, and may also be applied to logs generally. 
The register may be fitted with two concentric 
dials and two pointers. The inner dial indicates 
miles, while tbe pointer o f the outer dial rotâtes 
once for eaeti mile indicated by the other pointer. 
The outer dial is divided into sixty divisions, each 
o f which represents one mile per honr when the 
indications are read per minute. The dials are 
covered by a plate t. The outer dial may be dis­
pensed with when the register is applied to logs 
which register outboard. In another arrangement 
o f a log for registering inboard, the rotator is con­
nected by a rope or directly to a ring Fig. 16, 
formed on the end o f a horizontal spindle i', which 
projects into a flat case Figs. 16 and 17, and 
may be fitted with a spring q and spheres o as 
already described. The spindle i1 carries a worm 
which drives a pinion k to a ring k1 on which a 
vertical rope is attached. The case n1 is submerged 
in the water under the vessel’s quarter, and is con­
nected by a ring s with a towing-rope attached to 
a spar projecting over the side o f the vessel. The 
vertical rope from the ring k' passes up to a 
ring fastened to the vertical shaft o f the first
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wheel of the register, which in this case is fixed 
upon an arm supported as already described over 
the vessel’s quarter. A V-sbaped sinker n* is at- 
tached to the bottom o f the case wl in order to 
submerge it. Electrical apparatu? may be provided 
in the last-described arrangements for communi- 
cating tbe rotation of the spindle i1 to the register. 
The vertical rope in this case is replaced by a 
piece of télégraphie cable v‘ , Fig. 20, which at the 
lower end passes into a water-tigbt case s‘ o f india- 
rubber and the wires wx o f which are there bared, 
passetl through an insulating support u1, and coiled 
into springs. The pinion q' which is driven from 
the rotator carries on its face pins, which, as the 
pinion ql rotâtes, turn a lever r l on its pivot so 
that the end o f the flexible case s* is pressed 
inwards to connect the heads o f the circuit- 
wires wl by means o f the métal spring 
The wires h?1 are connected at their upper ends 
to an electric battery and an electromagnet r', 
Fig. 22. Each time the circuit is complétée), a lever 
y1 is attracted to the magnet r1 and on springing 
back inoves the ratchet-wheel s1, by means of 
which the motion is coramunicated to the register. 
The electrical apparatus may otherwise be modified 
by placing the arrangements o f flexible case s1, 
Fig. 20, pinion q', and lever r1 in a case inboard 
over the case shown in Fig. 16, and then driving 
the pinion q1 by a vertical rope attached to the 
pinion The register may then be placed in the 
cabin or any other desired place. The electrical 
arrangements may also be applied to any log, the 
whole arrangements o f which, with the exception 
of the rotator, are inboard.

Aug. 30.3417. B rice , W .
A c tin om eterx .

— An actinometer 
which is attached 
to a c a m é r a  for 
determining t b e  
q u a 1 i t y o f the 
Chemicals and the 
lens employed, and 
the quick or slow 
w o r k i n g o f the 
p l a t e ,  and for 
affording informa­
tion as to the cause 
of fog in a picture,
consists of a wooden frame A provided with a 
sliding glass plate B, to one face of which are 
fixed plates or sheets C o f transparent material. 
The centre o f the glass plate is left clear, and the 
number of superposed layers o f plates C increases 
in regular succession towards the ends o f the 
plate B so as to afford a greater obstacle to the 
passage of light. The actinometer is set up by 
means of hinges and hooks or screws between the 
lens and the sensitized plate, and the photograph 
is taken in the usual manner. The condition of 
tbe various sections o f the picture, after being 
devel jped, indicates the quality o f the Chemicals, 
lens, and light employed.

18097 1

3 4 3 2 . B rice , W . A .
Sounding-apparatiis.

—  T h e  disengaging- 
gear described below 
in connection w i t h  
boat lowering a p p a ­
ratus, is stated to be 
applicable for taking 
soundings bv attaching 
to it a weight which is 
automatically released 
on t o u c h i n g  the 
ground. The ring D 
o f the lowering gear is 
passed over the hinged 
piece C, w h i c h  is 
jointed to the arm B
and passes through a slot in the standard A. The 
end o f the piece C locks against the top o f tbe 
slot in the standard when the weight of the boat 
is upon it, but when the boat is water-borne, the 
lowering o f the falls allows the piece C to slip 
through the slot and release the ring D. Fig. 3 
shows the mechanism reversed, the ring D being 
connected to the boat chains.

3 4 5 2 . T h om son , S ir  W . Sept. 1.
Sounding-apparatus capable o f being used with- 

out reducing the speed o f  the ship consists 
essentially o f a narrow glass tube, which is closed 
at one end and is provided with a préparation for 
marking that portion o f the interior into which 
the air originally filling the tube is compressed 
when tbe tube is lowered to the bottom o f the sea.
The tube is placed in a métal guard and is attached 
to the sounding-line above the sinktr, or may be 
placed in the sinker, which is preferably a cylin- 
drical iron bar of about three to four feet in 
length and from about one to one and a half 
inches in diameter : soap, tallow, or wax is placed 
in a hollow in the lower end of the sinker to bring 
up a specimen o f the bottom. The interior of the 
glass tube is lined wbolly or partially with white- 
wasb, size, colour, ink, or aniline blue, the sub­
stance used being dried upon the inside o f the 
tube ; red prussiate o f potash, potash mixed with 
stareb, or other substance which is adapted to give 
the required indication by Chemical action may be 
used. In the latter case, the substance may be 
caused to adhéré to the glass or to a narrow strip 
o f paper which is gummed or pasted to the interior #  
o f the tube. The outer guard or the hollow sinker 
may otherwise be filled with ink, aniline blue, 
sulphate o f iron, or other suitable liquid which 
is then forced into the glass tuba by the pressure 
of the sea-water outside the guard &c. The in­
terior o f  the tube is coated with shellic varnish, 
glue, or gum to prevent the marking-liquid from 
running by capillary attraction beyond the correct 
point. A simple method o f  obtaining the required 
mark is to smear the mouth o f the tube with oil 
or with lycopodium or other fine powder. The 
tube may be open at both ends, so that it may be 
dried out easily, and a stopper or plug is then 
screwed into a brass mounting on one end o f the
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ULTIMHEAT ÿ b e  when it is required for uso. The guard o,
VIRTUAL MUSEUM Fig. 6 , is provided with a removable cover p  at its 

upper end and with a vulcanite or otber elastic bar 
r  at the bottom against whicb the open end o f the

glas» tube resta, 
when the guard

The plug ox can be unscrewed 
w o requires to be cleaned out. 

When it is desired to obviate the necessity o f  pre- 
vious Chemical or other préparation o f the tube, 
the tube is open at both ends and is provided with 
au inwardly-opening valve at each end. Water 
enters at the bottom while the tube is descending, 
and air escapes at the upper end while it is rising, 
the effect being that, when the tube fiually emergea 
from the water, it contaiua water and a quantity 
o f air at atmospheric pressure occupying the same 
volume as the air compresscd in the tube at the 
bottom o f the sea. The danger o f the tube 
burr-ting by internai pressure is by these meana 
obvia ted. A scale graduated in fathoma according 
to the known law o f compression o f air may be 
attached to the guard-tube, or is placed in tbe 
chart-room &c. o f the vessel. The tube and ainker 
may be let down in the sea by the ordinary method 
of taking deep-sea soundinga or by means o f the 
apparatus sbown in side élévation and plan in 
Figs. 1 and 4. The pianoforte or other atrong wire 
used instead o f the usual rope sounding line is 
coiled on a drum U whicb is supported in bearings 
r upon standards C fixed to a sole-plate A near

the stern o f  the vessel. The free end o f  the wire 
is secured to an iron ring or link m to which a 
short length o f  rope, carrying the ainker at its 
other end, is also attached The guard-tube o is 
lashed to the rope with enough rope above it to 
make one tnrn round the drum, the object being 
to lessen the tendency o f the wire to unwind 
itself. A cord FI, which passes round a nulley G 
on one side o f the drum B and is attached to a 
transverse pivoted and weighted lever I, is attached 
also to a pulley K  which is supported in standards 
L  and is formed with a lever M carrying a weight 
N. The cord II thus acts as a brake on the drnm 
B. The shaft E o f the drum carries a worm or 
tangent- screw F, by means o f which the motion of 
the drum is communicated throagh a spindle b 
with a wheel a and pinion and a spindle k with a 
wheel i to two pointers/. This counter is mounted 
between two side plates c, d secured to an arm g 
on one o f the frames C. and serves to indicate the 
number o f  révolutions of the drum B  made in 
paying-out the wire. When the wire is running 
off the drum. the lever M is raised by hand to the 
position x  8o that the lever I turns on its pivot J 
and hangs freely between the stops whicb lirait its 
motion. A constant retarding force is thus exerted 
on the drum by the cord II. When the wire stops 
running out. the lever M is dropped into the hori­
zontal position, thereby raising the lever I against 
its upper stop and exerting a large frictional force 
on the drum. When the bandles D are turued to 
wind up the wire, the lever I falls against its lower 
stop and the lever M is raised into the position y, 
little force being then exerted by the cord H on 
the drum. The caps o f tbe bearings v o f the 
shaft E are formed with slots leading out of the 
holes throagh which the tightening-screws r 1 pas», 
so that, when the screws r1 are slackoned slightly, 
the caps can be slid out of place and tbe drum B 
lifted from its bearings. The caps are preferably 
chained to the standards C. The drnm is placed in 
oil, caustic soda, or quicklime in a closed vessel 
when not in use in order to prevent the wire from 
rusting. Fixed cheeks guide the wire when it is 
being hauled in, so that it is kept clear of the 
ttanges o f the drum. Mechanism may be provided 
for guiding the wire and for drying i't by means of 
cloth or cotton waste as it is being hauled in, but 
the guiding and drying are preferably done by 
hand. A screw plug X  is provided on the drum so 
that it may be tilled with hot water, in order to 
prevent the water carried up to it by the wire and 
rope from freezing or to melt ice so formed. 
When a sufficient number o f observations hâve 
bcen taken by means o f the apparatus and hâve 
been tabulated, the depth o f water may be 
reckoned from the record given by the counter.

3 4 6 2 . B rew er, E . G ., [Fado, F. E. 3.].
Sept. 2. [.Provhional protection on/y.]
Compassé*, magnetic ;  barometers ;  thermomeUrs. 

— Relates to a method o f lighting up compassés, 
barometers, thermometers, and other instruments, 
which method is described in connection with 
watches. The watch is united by a chain to a
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link-bar which can be fittcd in a buttonholc, and 
another chain communicates with an electric pile, 
which may be carried in a waistcoat pocket ; a 
tbird chain communicating with a réceptacle or 
box containing wick and a Geissler tube for trans- 
mitting “ the spark produced by the electricity ”  is 
attachcd to the link-bar. The réceptacle is con- 
nccted to the pile by a button or other suitable 
appüance. The light-producing apparatus may be 
provided with a case for holding the watch or 
other article to be lighted up. or the apparatus 
may be carried by the watch itself •

3505. Heyer, H. Sept. 6. [Provinonal pro­
tection ©n/y.]
Ifu!cm.—The ruler consista o f a bar o f  wood, 

haring preferably a triangular section, and forming 
a cover or case for a roller situated in a groove in 
the bar and pivoted at both ends. The depth of 
the groove is such that as the roller travels 
over the paper, the edge o f the cover used for 
rnling remains out o f contact with the paper.

P  yro mettra.—  A pyrometer for indicating the 
température o f a tempering-chamber K  consista of 
a tube P1 o f bras*, copper, or other métal, which is 
more expansive under heat than iron, secured in 
the closed end o f an iron tube P passing through 
the chamber K. An iron or steel rod P* huviug a 
turned-up end P3 is screwed into the end of tbe 
tube P*. A rack bar Q mounted upon the tube P 1 
is kept in gear with a pinion R  carried on the end 
P3 o f the rod P3 by a spring q ; and a pointer S 
carried on the axle of the pinion R moves over a 
dial T. The tube P1 being more expansible under 
heat than the rod P3, the rack Q routes the pinion 
R  and moves the pointer over the dial.

370B. Johnson, J. K .. [D .o v itn i/À L 1 MUSEUM 
I3ayhs, «/.]. Sept. 21.

3526. Maw, W . H ., and Dredgre, J.
Sept. 7. [Provitional protection only.]
Pyromftera.— A signalling-object is connected 

to the moving parts o f a pyrometer or pressure 
gauge 80 that a signal is given on tbe attainœent 
of a predetermined température. In one form of 
the signal, which is described with référencé to a 
pressure gauge, a red dise isheld by a detent behind 
the indicating-dial and above a central opening in 
it until the mecbanism acts on the detent and 
allows the dise to fall and occupy the central 
opeuing. In another form, the signal dise, which 
may be in one or two pièces, is arranged to hide the 
entire dial when released. The releasc o f the 
detent may otherwiso render a signal outside of 
the case visiole. Other signais may be employed 
instead of ducs.

3658. Brice, W . A.
Sounding - apjHiratns.—  

Apparatus for t a k i n g 
soundings at sea consiste 
of a double boit C or two 
separate bolts which are 
guided over a block A 
by means o f a central 
stem and are caused to 
grip the block by the pull 
on the Unes H, G due to 
the weight at the end o f 
the sounding-line. When 
the weight touches the 
bottom, the bolts C fall 
and release the lines and 
weight.

Sept. 10.

ric.2.(c)

3 7 4 1 .  N e u ­
mann, G . H .,
[ Weacer, IP.].
Sept. 25.

Tr'tpod ataud».— 
The frame of a 
r o c k  d r i I 1 is 
mounted on three 
legs a*, b, the two 
front legs a* being 
extensions o f the 
side bars a1 o f the 
frame, to which 
they are secured 
by s c r e w s a\ 
T h e  1 e g b is 
forked at its upper 
end and is pivoted 
to the side bars 
ax. T h e  length 
of the leg may be 
adjusted by screws.

3780. McClean, F. Sept. 2i.
Spectroscopex for use with 

télescopes. A concave cylin- 
drical leus b is combined with a 
prism or prisms a and applied as 
the e^e-piece o f  astronomical or 
other télescopes. The eye-piece 
is in adjustment when the con­
cave lens is at the distance o f its
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^  wn focal longtb inside the focus o f the telescope.
VIRTUAL MUSEUM In the direction o f the axis o f the lens and o f 

the prism or prisms, the rays o f light are not 
• interfered with and produce the width o f the 

*• stellar spectrum on the retina o f the observer. 
“ In the direction across the axis o f the lens and of 
“ the prism or prisms the rays are rendered parai le 1 
“  and in that State are analysed by the prism ” and 
form upon the retina the spectrum o f the star. 
To compare the spectrum o f the star with other 
spectia, the image o f an illuminated point o f light 
is thrown into the field of view along with the 
image o f the star, and the two are analysed by the 
spectroscope simultaneously.

3 8 5 6 . S m it h , W ., [ Baldwin, P. B .]. Oct. 5.

Clinoinetcrx.— Angles o f élévation or dépréssion 
are measured on the back o f a protractor plate by 
a plumb-line moviDg in front o f a scale o f degrees. 
Fig. 3 shows the back o f the protractor. The 
degrees are marked on the back o f a rectangular 
recess which is fitted with a correspondingly-sbaped 
piece o f métal or other material Ii hinged at onc 
end and pressed outwards at an angle o f 45° by a 
spring D ; a catch E retains the piece B in its 
closed position. A mirror is attacbed to the inner 
face o f the hinged piece B for reflecting the scale 
and the plumb-line G. In using the instrument, 
the observer brings tbe upper edge o f the plate in 
line with the object and at the same time reads the 
angle in the mirror. A scale o f “ shade ”  may also 
be provided for reading off the approximate angles 
of giadientsand inclines at the same time as the 
angles o f élévation or dépréssion. H is an aperture 
for the réception o f the plummet F when the 
instrument is not in use, the cord being wound 
round the plate.

3 8 6 7 . W o o d b u r y .  W . B . ,  [ Wilson, E.\
Oct. 6. [Provtàonai protection only.~\
Magic-lantern apparu tu».— A dise of glass is 

revolved in front o f a magic-lantern by means of 
two india-rubber covered friction-wheels which are 
driveQ by a third large whecl having a fiat dise of 
india-rubber attached to its edge. A fourth wbeel 
is attached to a spring to allow the dises of glass 
to be easily changed.

3 9 7 0 . K e m p , R .  Oct. 13.

Microscopes.— An ordiuary low-power lens 6, 
Fig. 2, is mounted in a tube a. An eccentric c sur­
rounds the tube and serves as an axis for a tube dl 
which is held in position by a dise f  screwed to the 
eccentric. The tube is provided with a milled 
Range dx and a pin, stud, or screw projecting from 
its side. A tube g bas a slot which fits over the 
pin and is made to turu with the tube dl. The tube 
g is provided at the end with a diapliragm which 
works close to the low-power lens. The diaphragm 
may bave apertures of varions shapes or lenses g1 
o f different powers, any one o f which inay be 
brought central with the low-power lens by turn- 
ing the milled Range. A spring catch c, working 
in conjonction with the Range and fitting into 
notches in tbe eccentric. ensures the correct 
adjustment o f the parts. When a hollow cône of 
light only is required, the back o f the lens is 
ground Rat as sbown in Fig. 7, the Hat surface 
being blackened.

3 9 9 6 . G r o u n d , H . N . Oct. IG.
Lecels.—In order to détermine the différence of 

level between two points, glass gauge tubes or 
other suitable vessels placed on two standards at 
the two points are connected at their lower ends 
by a flexible tube o f india-rubber &c., and are 
filled to about the middle points with water or 
other liquid. The différence of the readings at 
which the liquid stands in the tubes gives the 
required différence of level. The readings are 
taken on suitable scales on the standards. In a 
modification o f the instrument, the flexible tube is 
connected to short glass tubes or vessels which are 
movable vertically on the standards to bring the 
surface o f tbe liquid in the flexible tube into a
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visible posiiion at each standard. The standards 
arc of equal lengths. The principle may be applied 
to instruments of other forms than those described, 
and may be employed for finding the relative 
heights of several points.

4011. Beer, B ., [Peipers & Co., IF.]. Oct. 19.
[Provisinnal protection onhj.]

Caméra obscuras for sketchiug «6c. The object 
glass, which is a convexo-convex lens, is contained 
in a sliding tube fitted to the front o f the dark 
chamber, and behind it a mirror is placed obliquely 
to reflect the rays o f light through a sheet o f glass 
forming the top of the chamber ; a sheet o f tracing 
papcr or other like transparent material is placed 
over the sheet o f glas?. The latéral walls o f  the 
dark chamber are removable from the base-piece, 
and are arianged to fold to facilitate transport. A 
hood or shade with side flaps, and also capable o f 
being folded, is fitted to the front o f  the chamber.

4056. Tylor, A ., and Tylor, J. J. Oct. 20.

Anemometen. — A re- 
cording-apparatns which 
is stated to record the 
velocity of the air or 
other fluid which passes 
through the rotary me- 
ters described in Spécifi­
cations Nos. 1008 and 
1411, A.D. 1871, and No.
1391, A.D. 1872, [Abridg- 
mnt Clans Rotary en- 
gines <6c.], consists o f a governor D, Fig. 1" (Sheet 2), 
which is driven from the vane-wheel o f the meter 
and causes a pencil P to rnove parallel to the 
surface of a drum G, which is driven by a clock F. 
The drum G may otherwise be driven by the meter 
and the pencil moved by the clock, in which case 
the governor is dispensed with. An anemometer 
for use in measuring the velocities and quantifies 
of air passing through ventilating-shafts, raines, or 
buildings, consista o f a fan or vane-wheel B, Figs. 1 
and 2 (Sheet 3), which is mounted in a box A so 
as to l>e driven by the air which enters at one or

FIC.19r(ShJL.Z)

other o f the openings L, and to drive the mUfcTtMHEAT®
G o f the recording-apparatus. The MUSEUM
sists o f a helical ridge on a drum, which is driven
by means o f the gearing shown, and i- nr- '-ed
against the recording-drum I by a spring H. The
drum I  is covered with paper, and is driven by a
clock K. To regulate or govern the action o f the
wheel B, a jet o f water, steam, or air is causcd to
produce a counter or back current, as described in
Spécification No. 1411, A.D. 1871, the amount of
which is regulated by an ordinary bail governor.
The governor is driven by the anemometer and 
acts through levers, cither on a plug-cock or ou a 
gi idiron slide-valve, so that the regulating current 
o f air &c. is admitted to a greater or less extent 
according as the speed o f  the wheel B is excessive 
or déficient. The counter current may act on the 
wheel B or on a second wheel attached to it. The 
governor, or, according to the Provisional Spécifi­
cation, a magnet, may also be caused to lift or 
lower the marker in proportion to the change in 
the velocity o f the wheel B. The apparatus is 
stated to record directly the quantity or velocity 
of the air passing through the passage in which it 
is placed. When the apparatus is used in collieries 
&c., the recording-apparatus may be placed above 
ground &c., and is connected to the anemometer 
by an electric or other suitable arrangement.
Another form o f register which may be used in 
connection with the anemometer consists o f two 
index wheels, one o f which has one tooth more 
than the other, driven by a worm from the spindle 
o f the wheel B.

L oijs ;  sounding-apparatus.— An apparatus used 
for measuring the speed o f ships and the depth 
o f water under a ship, consists o f a heavy fish- 
shaped body provided with a screw-propeller or 
paddle driven by an engine actuated by compressed 
air, ammonia, steam, «6c., so that the apparatus, 
when susperuled in the water from a ship, may 
move at the same speed as the ship and keep the 
connecting-rope vertical. The apparatus may be 
arranged to stop or make a record when it touches 
the bottom. The connecting rope or cable may be 
wound on a drum or attached to a spar projecting 
from the ship’s side. The rope may be connected 
to a dial, clock, or electric apparatus, so that the 
time taken for the apparatus to descend to the 
bottom, and the depth o f water, may be perma- 
nently recorded.

4 1 5 3 . C o le , J .  Oct. 26.
Spectacles. —  For curative purposes, strips of 

roagnetized steel are placed in parallel rows or 
otherwise between two thin sheets o f  cork which 
hâve been soaked in Stockholm tar thinned down 
with benzoline, and the covered magnets are laid 
between cloth, flannel, or other suitable material, 
the edges o f the sheets being previously cemented 
together. The combination is made into spec­
tacles and other articles. The cork covering may 
be omitted with leather-covered articles, and any 
other magnétisable métal may be used instead of 
steel.
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ULTIMHEAT 4 1 6 5 . A b e l ,  C. D .,  [Iffland, D., and Haden- 
VIRTUAL MUSEUM \ £ 0- « e t 27.

Loge and leeioay indi- 
cators.— In an apparatus 
for indicating the speed 
and leeway o f vessels, a 
vertical tnbe R, construc- 
ted in Jengtbs screwed 
together and fastened by 
key»/ ’ , passes through a 
stufling-boxp  in the ship's 
bottom at oi:e side o f the 
keel K  and is formed 
with a funnel-mouth ox 
and vane r*, which set 
in the actual direction 
o f the ship’s m o t i o n  
and cause the tube R 
to t u r n . The tube It 
carries at its upper end a 
pointer k which indicates 
the leeway on a horizontal 
dial kx. A second pointer 
m* attached to a float n in 
the tube R indicates the 
speed on a vertical scale 
/A. The tube R  is sup- 
ported by a collar m in 
a bearing S1, and by a 
bearing S nnder a bcvel- 
wheel or nut / which 
works on a screwed por­
tion o f the tube. When 
the tul»e requires to be 
raised, as when the ship being docked &c., a 
bevel-wheel t1 in connection with a winch is pushed 
into gear with the wheel t and is turned by means 
o f the winch. The arrangement o f Hoat &c. may 
be omitted when an indication of latéral currents 
only is desired.

4186. Wcldon, F. Oct. 28. [Provisioual 
protection only.J
Rangefinders.—In a modification o f the range- 

finder described in Spécification No. 1047, A.D. 
1874, the sights on the bar and limh are replaced 
by reflectors such as are used generally in reflector 
instruments. One reflector is placed on the bar, 
and another on the limb. When a staff has been 
set up at the point at which the distant object and 
the point at which the instrument is to be used 
subtend a right-angle, the instrument is held by 
tbe operator and the limb moved so that the 
reflection o f the staff is aligned on the distant 
object, or vice versâ. The distance of the object is 
then obtained by mnltiplying the length o f base by 
the number on the scale. The length o f base may 
also be ascertained by the instrument. The tripod 
formerly used for supporting the instrument is 
dispensed with.

4 2 4 3 . W e s t in g -h o u s e , G . Nov. 2. [ Letters
Patent roid fo r  irant o f  Final Spécification.]
L oge; current inetere.—ln  order to indicate and 

record the speed of a ship or o f a current of water, 
a chamber is employed into which fluid from a 
réservoir in which it is maintained at a constant 
pressure is introduced. Flnctuations in the pres­
sure of the fluid in the chamber are caused by the 
motion o f an escape-valve operated by the flow 
o f water past the ship &c., and are indicated and 
recorded to show variations in the speed of tbc 
current o f water by a pressure gauge or other 
indicator &c.

4 2 5 8 . W a t k in ,  H . S .  S .  Nov. 3.

150

Optical xi; un res : telemeters ;  testants.— Relates to 
instruments for obtaining right-angles and ascer- 
taining distances. A self-adjusting optical square 
which contains within itself the means o f instantly 
testing and adjnsting a truc right-angle, is formed 
of an index glass E screwed to a plate A, B, C, D 
and a horizon glass G fixed on an arm F, pivoted 
on the plate and working between stops I, K. The 
end o f the arm F is fitted with an adjustable screw 
Il and the stops I, K are fixed so that the traverse 
o f  the arm is exactly 45°. When the arm F is 
pressed by a spring against the block I and the 
eye applied at L, the horizon glass may be so 
adjusted by the screw H that the image o f a dis­
tant object as seen by double reflection and by 
direct vision is coincident. When the arm E is 
against the block K and the eye applied at M, 
objecta O will be seen by double reflection, and 
those at right-angles to them by direct vision in 
in the direction P ; thus an optical square is pro- 
duced, which admits o f adjustment to an exact 
right-angle. “  This method can be applied with 
“  equal facility to the index glass, and also to non- 
“  reflecting instruments.”  This principle o f con­
struction may be applied to the common sextant, 
thus enabling angles to be read up to 180° or more 
if required. Fig. 2 shows a range-finder con- 
structed on the same principle. The horizon glass 
M is carried by the arm N, N1 moving between the 
stops O, Q, and the index glass E is carried by the 
arm E, F which is pivoted at E, the prolongation 
o f the sidc K, L of the arm passing through the
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pivot. A base bar R, S is fixed to the bed-platc 
and along it moves a slide carrying a conical- 
pointed screw acting against the arm E, F. The 
head of the screw carries a boxwood cylinder U on 
wliich is marked a spiral scale o f ranges, or degree* 
and minutes, for a base of, say, 100 yards, an index 
finger being fixed to the slide. The base bar may be 
graduated so that the scale U may be used for 
bases of from 50 to 130 yards by moving the slide 
along the base bar. When the screw is turned. 
the arm E, F with the index glass E is moved 
througli an angle which is indicated on the scale. 
In another form, the graduated base bar is pivote 1 
and acted on by the screw, which works tbrough a 
block fixed to the bed-plate. The method o f 
working the range-finder is described. For long 
ranges and obscure objects, a teles •ope is provided. 
The same instrument can be adapted for infantry 
and naval use, and it may take the form shown in 
Fig. 4, a cam being used in place o f a screw, a 
pointer on the cam spindle moving over a dial 
gradnated in yards.

4289. M o s e r ,  A .  Nov. 6.

Télescopes; ongle-measuring instruments. ■— Re­
lates to télescopes used in geodetical and astro- 
noinieil instruments for measuriug angles, such as 
théodolites, telemeters. and the like, and consists 
in the application o f prisms for measuriug small 
angles bv means of refraction. Two prisms *•, / ,  
carried by a tube A, are placed in front of the 
objective of the télescopé, ono prism e being fixed 
while the other /  is connected to a worm wheel 
i rotated through a worm A. The wheel i is divided 
into degrees and it is moved through one degree 
by each rotation o f the worm A, which carrios a 
graduated dise l divided into 60 parts and fitted

acting together the total refraction is one dqgree.

Any degree o f refracfciou is obtained by rotating 
the prism f. T o  measure the angle between two 
objects, the prisms are placed at zéro and the 
telescope is trained on one o f  the objects ; the 
prism )  is then turned until the cross-hairs cover 
the second object, the versed sine o f the angle 
read oflt from t!ie graduated dials giving the angle 
in seconds. The tube b is mounted so that it can 
be turned through a right-angle, as shown in dotted 
lines in Fig. 2, to enable vertical angles as well as 
horizontal angles to be measured. The prisms 
may be placed between the eye-piece and the 
objective.

4 3 1 0 . N e w t o n ,  H . E ., [Boucher, A. E. .V.]. 
Nov. 7. Drawings to Spécification.
Compassés, mo g ne t ic ;  barometers ;  thermometers. 

—A compass, aneroid barometer, or thermometer 
may be placed in the vacant space at the centre of 
a circular slide-rule for pocket or office &c. use.

4330. V ls ln o ,  T .  Nov. 9.
Courses, plotting;  l o g s ;  

comjxisses, magnetic.—In an 
appiratus, shown in éléva­
tion in Fig. C* and in sec- 
tional plan in Fig. C, for 
plotting the course o f a ship, 
the dise 16 carrying the 
tracing pencil 17 is moved 
across the paper on two bars 
14,15 by a screw 9. A dise 
M placed at one end o f the 
bars c a r r i e s  clockwork i 
for turning the screw 9, and also an electromagnet 
which is excited at intorvals from an electric log, 
in order to,set the clockwork in motion. The bars 
14, 15 are made to follow the movements o f a 
compass needle, placed abovo them, by means of 
clockwork A, which is also set in motion by one or 
the other of two electromagnets 7, 8. A  wheel 5 
in connection with the clockwork h moves the 
wheel L, on the axle o f which the bars gyrate, in 
ane direction, and the wheel 6 moves them in the

other. The compass needle is provided at the 
north pôle with a smill fork o f platinum, which, 
as the needle gyrate-*, cornes iu contact with li/lit 
tempered springs and makes the circuit through 
one or the other o f the electromagets 7, 8 ; tfie 
springs are carried by a small metallic ring placed 
round the race of the needle. Each time a contact 
is made the ring drops momentarily in order that 
the nee lie raay continue its movement. Another 
electromagnet placed on the dise 16 keeps the 
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VIRTUAL MUSEUM pencil in contact with the paper while the parts are 
in motion, but releases it directly the movement 
cesses. The hoard carrying the paper is supported 
on two bars A, B, and may be moved along them

F I G A

by a pinion worked by a handle G. A ring or 
circle Y  also reste on the bars A, B, and is pro- 
vided with rollers q running on rails o. The 
clockwork h is supported on a dise 4 which is 
secured 10  a bar 3 resting on supports 1, 2 on the 
ring Y. The paper is fed on to the board in a 
continuons sheet from a roller underneath, and is 
wound up on another roller ; a handle H is used 
to turn the rollers when a fresh piece is required. 
Wben the dise 16 reaches the end o f the screw 9, a 
screw k is tightened to fix the position o f the parte, 
and the tracing pencil is raised in order to move 
the dise 16 to the opposite end o f the bars 14, 15. 
The handle H is then turned to feed a fresh portion 
o f paper on to the board, and the ring Y  is adjusted 
until the pencil touches the last point plotted ; 
the screw k is now loosened and the apparatus is 
in full working order. On reaching either end of 
the screw 9, the dise 16 makes contact with two 
springs, thus completing a circuit which contains a 
bell for giving a signal. The log is fitted inside or 1

on the outside of the vessel. It consiste of a 
number of screw blades D, Fig. A, fitted inside a 
casing into which the water flows through the 
inlet e and passes away through three tubes/. An 
additional casing is used if the log is fitted outside 
the vessel. The back end o f the screw shaft ter­
minâtes in a chamber C and is provided with a 
projection {/, which. at every révolution, advances 
the wheel h one tooth. A projection i on the 
wheel h drives the wheel k in a similar manner. 
The wheel k is also provided with a projection, 
which makes contact with a spring «  at each révo­
lution of the wheel and thus complétés a circuit 
through two wires passing to the plotting appa­
ratus : or if the plotting apparatus is not used, 
the wires may lead to a simple indicator raarking 
on a sériés of dials or printing on paper the knots 
and fraction o f a knot. Fig. D shows the log 
fitted inside the vessel. The water then enters the 
casing through a pipe F protected by wire netting 
and flows away through the pipe G. The con- 
ducting-wires are shown at n. When fitted outside 
the vessel, the log is raised and lowered on two 
rails b, Fig. F. A flat bar d supporte the conduct- 
ing-wires a, and is fixed into the boite e which 
maintain the log in a horizontal position.

4 3 7 1 . W ir t b ,  F .,  [ Noltm , G .]. Nov. 11.
Clinometer* ; compatit■*, 

magnetic. — R e l a t e s  to 
apparatus for raeasuring 
the déviation o f a bore 
hole from the perpen- 
dicular and its hearing by 
cotnpnss. The indicating- 
apparatus is contained in 
an airtight and water- 
tight brass c y 1 i n d e r 
lowered into the hole at 
the end o f the boring- 
rod. The cylinder bas 
roundcd ends, and the 
rubber washers p l a ce  d 
between the parts Pro­
ject, so as to prevent 
shocks &c. The com- 
partment A contains a 
glass vessel half filled 
with hydrofluoric acid.
I f  the apparatus is left iu the bore hole for a half 
an hour or more, the acid etches away the glass, 
leaving a distinct ridge or shoulder. Horizontal 
marks may be etched with the glass in a horizontal 
position, so that the tilt can be measured. A ver­
tical line on the glass and a notch in the bore 
enable the glass to be set in a fixed position with 
regard to the compass. The compass is placed in 
the middle compartment B and the watch in the 
uppermost compartment A. An arbor of the 
watch is prolonged and a brass plate is adjustably 
connectée! with it so that after a predetermined 
period o f time it displaces a vertical lever. The 
movement o f the vertical lever releases a spring, 
which rises and secures the compass needle at tbe 
point at which it is standing. A pencil is arranged 

j
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to draw a line on a piece o f paper, to indicate that the release o f the apring is due to the nu 
the plate ; if the spring ia diaengaged accidentally by a shock, the paper is not marked.
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4473. Syré, A . Nov. 18.
Range-finders for 

military and other 
operations. T  w o 
télescopes F, F1 
are mounted on 
brackets L. L1 at 
t h « e n d s  o f a 
tubular frame R. R' 
wbich forma th e  
fixed base. The 
t e l e s c o p e  F1 is 
fixed, while F is 
mounted on a pivot 
b so that it can be 
adjusted by a scrow 
a1 to make t h e 
télescopes parallel, 
the perfect parai - 
lelism o f  the tele- 
sco  pes b e i n g 
observed by meaus 
of two am.ill col­
limation télescopes Y, V 1 placed at Jright-angles to 
the télescopes F, F '. The frame R, R 1 is fiited 
with rings M, M* and carried iu the U-shaped ends 
U, U1 of a bracket B, B 1 mounted to turn on a 
pivot A workiug in a socket formed on a dise T 
secured by T-headed boita and nuta d, d' to the 
head e1 o f the tripod stand e, e1. A  ring D em- 
braces the dise T and has a projecting arm D1, the 
end z of which Works in a slot in the end o f the 
bracket B and is acted on by a spring G and screw 
E for turning the bracket to train the telescope on 
the object. The tripod legs e are held in position 
between jointed or pivoted arms /  provided with 
tightening screws g. The telescope F ia provided 
with cross baire, while the telescope F' is provided 
with an adjustable vertical hair the motion of 
which is calculated by means o f a micrometer 
screw m, the complété révolutions o f  which are 
recorded on a scale visible in the optical field of 
the telescope, the tenths &c. being indicated on the 
graduated druni t. To measure a distance, the 
télescopes are arranged oxactly parallel to each 
other by meaus o f the screw a' and the amall col­
limation télescopes V, V1, and the telescope F is 
trained on the object ; the vertical wire o f  the 
telescope F1 is then inoved by the micrometer 
screw m until it is exactly upon the object, when 
the scale is read off and the distance obtained by 
means of a prepared table. Fig. 9 shows a 
diagram illustrating the method o f ascertaiuiug 
the distance o f a point N. The base O, o o f the 
triangle o, N, O is known, the angle N, o, O is a 
right-angle, and the angle o, O, N is measured by 
the instrument, from which data the distance of N 
can be calculated or ascertained from the prepared 
tables.

48 16 . B la m ire s , T . H . Dec. 13.
Thermometers ;  expan­

sion, coefficients of, deter- 
mining. — An a n n u l a r  
vessel A is filled with 
liquid which is continuons 
with that in a tobe B ter- 
minating in a cnp closed 
by a d i a p h r a g m .  A 
piston K reats upon the 
diaphragm and communi- 
cates ita motion under 
beat or cold by rack and 
pinion gear to a dial aa 
shown. The apparatua 
may be used as a ther- 
mometer or for deter- 
mining t h e  expansion 
and contraction o f liquids.

4 8 6 5 . E ttlln g-er, J . Dec. 16. [.Provisional
protection only.]
Graphoscopes.—A  frame or f  ram es containing a 

mugnifying glass or magnifying glasses is or are 
fixed to the outer ends of telescopic tubes attached 
at right-angles to the external surface o f the lower 
portion of each o f the upright side-bars o f an easel, 
and a movable tray or board for supporting pic- 
tures, prints, photographe, or drawings, or for sup- 
portiug albums, portfolios, or books containing the 
pictures &c. is placed transveraely acroas the tele­
scopic tubes. The glasses, wbich are in a plane 
parallel to the surface o f the picture &c. to be 
viewed. are focussed by elongating or compressing 
the telescopic tubes. One o f  the sides o f the 
portfolio, album, or book may be fitted with a 
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magnifying-glass or magnifying-glames for viewing 
the pictures &c. instead o f fixing the glass or 
g lassos on a sépara te frame.

4 8 6 9 . W old on . F . Dec. 1(1.
Telemeters.— An 

appantus for mea- 
80ring or ascertain- 
i n g distances i a 
formed of a pair of 
arms A , A 1 pivoted 
to a block B and 
connected by pairs 
o f links E, E ' to a 
graduated cylinder 
U. K attached to 
a screw S passing 
through the block 
B. The ends of 
the arms A, A 1 are 
fitted with adjus- 
table mirrors R, 
and a pointer P is 
fixed to the block 
B  for indicating on 
a spiral scale on 
the cylinder K. A 
scale o f yards is 
also marked on the 
cylinder for deter- 
mining the base.
A right-angle can be obtained by cxtendiug the 
arms as far as they will go. Three pickc-ts and a 
60-feet measuring tape are required for use with 
the apparatus. In using the instrument, the 
observer plants a picket at p, Fig. 6, and then 
moves 40 or 50 yards and plants a second picket />' 
in line with the object x and so as to cause the 
Unes p , />' and />', x  to be at right-angles ; he then 
measores, say, 60 feet along the line />', x  to p* and 
plants a third picket. These three points having 
been fixed, the observer moves 100 yards along p\ p 
to D, which point is determined by observing that 
the reflected image o f the picket/>* exactly coincides 
with the picket p\ The observer now faces the 
object x  and turns the cylinder K  until the pickets 
p, p 1 are both togethor retlected on the object x, 
when the distance is read off from the spiral scale. 
The scale may be graduated on a movable concen- 
tric cylinder adjustable to any length o f base, 
and the apparatus may be furnished with a 
telescope.

4 8 7 6 . T h om son , S ir  W . Dec. 18.
Compassés, magnetic ;  bearings, instruments for 

determining.—Relates to marinera’ compassés and 
to appliances for ascertaimng and correcting 
errors in the same, and consista, partly, in im- 
provements in the compass and appliances de- 
scribed in Spécification No. 1339, A.D. 1876. In 
the instrument for taking azimuths, the axis o f the 
mirror may be placed above or below the plane 
o f the lens, to allow o f the interval o f  no vision

between mirror and lens to be reduced to a mini­
mum. Figs. 1 and 3 (Sheet 1) show an arrange­
ment in which the axis a o f the mirror C is place ! 
above the plane o f the lens D which is contained 
in the inclined tubular leg G. The beirings of 
the axis a are formed o f angular recesses having 
two sides at right-angles, into which recenses the 
axis is pressed by a spring x, Fig. 5*. Dark 
coloured glasaes or shades E, F are carried in 
pivoted frames A, B for obscuring an overbright 
i>ody. The azimuth mirror may be duplicated so 
as to allow of the bearings o f two objects being 
simultaneously taken whose a/.imuths differ by 180 
degrecs. It can thus be a«certained when the ship 
is in the line between two lighthouses or other 
landmarks. and from the known magnetic 
bearing o f  this line and the reading of 
the compass, the error o f the compass can be 
found. An instrument called a “ deflector" is 
provided for measuring the horizontal directive 
magnetic force on board ship, from which mcasure- 
ments or observations the) semicircular and qoad- 
rantal errors are ascortained by the application of 
suitable formulae. The instrument consista of two 
cross frames A, Figs. 6 and 7 (Sheet 1), pivoted on 
a common axle B which slides between vertical 
guides and is connected to the H-shaped base frame 
D1 by rubber bands I. The lower ends of the 
frames carry four magnets and the upper ends 
carry swivelled nuts D engaging a right and left 
hinded screw C having a central graduated dise a, 
by means o f which screw the position o f the 
magnets may be varied. When in use. tho instru­
ment is raounted on a pivot g on the compass bowl, 
which pivot, together with two feet »/!, form three 
points o f support. When the compass is placed 
svmmetrictlly with respect to the ship’s irou, the 
ship’s head is put successively on the four cardinal 
points o f the compass and the deflector is adjusted 
so as to depress the North point through an angle 
o f 85° ; when tho four readings do not agréé, there 
will be either quadrantal or semicircular error, or 
both, which is correctcd by adjusting the fore-and- 
aft, thwartship, or revolvmg correctors or soft-iron 
globe o f the compass. When ibe compass is other- 
wise placed, other metliods o f applying the deflector 
are used, d ifièrent bearings o f the ship’s head being 
obtained which give maximum and minimum direc­
tive force o f  the ship’s magnetism. Magnets of 
different strength may be used in place of the 
deiector ; they are mounted so as to be free to 
move round a vertical axis. A dipping nccdle is 
used for measuring tho vertical componcut of the 
ship’s magnetic force, which needle is mounte<l so 
that the force tending to make it dip is measured 
by the torsion of a stretebed wire. The needle G, 
Fig. 11 (Sheet 1), is carried by a wire F attached 
at one end to a spring II and at the other to a 
micrometer torsion head I. The needle is sup- 
ported in a case A  mounted on gimbals and having 
a compass card with ils circomference divided into 
degrecs fixed on the bottom. For the purpose of 
reading off the ratio o f the vertical component of 
the ship's magnetic force, a vertical glass scale J, 
Fi?. 12 (Sheet 1), is carried within the casing A, 
which is read by means o f a wedge-shaped 
lens K, Fig. 12d. When the instrument is to 
be used, it is mounted in the binnacle in place
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of tho compass ; it may be turned round the 
gimbals to bring the stretched wire vertical, 
whon it may bc used for measuring or com- 
paring horizontal components o f magnetic force.

Tho Provisional Spécification descri bo- VIRTt!)ÂL‘ MUSEUM 
tion in which a glass rod attached to l h. c e n tre  o f 
the stretched ' ‘  " ’  * ’is balanced and prujecmdiaj 
cnough to reach to the cross-bar between th»

magnets. The semicircular error o f the compas-» 
is corrected by means o f two sets o f magnets 
G1 and A, B placed fore-and-aft and thwartship. 
The magnets are formed o f steel wires tempered 
glass hard and soldered in brass tubes, a collar 
near one end marking the true South pôle. One 
of the thwartship magnets B, Fig. 13 (Sheet 1), 
may be fixed in the cradle C or in the cradle x, 
while the other A  is carried by a geometrical 
slide D and eau be adjusted vertically, and fixed 
at any height as iudicated by the scale F. The 
slide can be moved by a hook D‘ having a pin a 
for engaging holes in a plate b. Four thwart­
ship magnets are used, two o f  which may be 
placcd in cradles either at the sido or bottom of 
the binnacle while the other two G 1 are carried by 
cradles II attached to a block I1 capable o f sliding 
vertically on a post J , provided with a scale, as 
shown. The divisions on both the scales F and 
J are made from calculation or experiment, each 
division indicating the same amount o f force, the 
width consequently increasing as the scale is read

in a downward direction. For correcting the 
heeling error, a magnet capable o f adjustment is 
placed in a central vertical tube K. The magnet 
is enclosed in a brass case having feet bearing 
against the inside o f the tube ; it is adjusted by 
a nue Q on a set-screw sliding in a slot. An 
alternative arrangement, consisting o f a method o f 
continuons magnetic adjustment as described in 
Spécification No. 329, A.D. 1858, [Abridgment Class 
Electricity, Measuring &c.], may be used. A cra­
dle A, Fig. 1 (Sheet 2), for carrying three pairs of 
magnets B, is fixed to a tube C sli<1ing and turning 
ou a central tube C1 containing the heeling-error 
magnet. A dise E attached to the cradle A  is 
provided with a scale o f degrees for showing the 
angular position o f  the magnets. and to facilitate 
adjustment o f the compass for any course o f the 
ship, an auxiliary or guide circle F is mounted 
on the circle E and provided with two scales, one 
showing degrees and the other showing 131*7 
times the logarithmic co-secants o f the correspond - 
ing angles. A vertical scale is placed in the sidi
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ULTIMHEAT® . t  , , » . .
w id t m a i  . «i i ccmm  binnacle graduated toshow theforce exerted
VIKI UAL MUatUIVI0„  tjje needle8 by the corrector. Tbis scale is 

Lfaduated so that when the force o f the corrector 
is perpendicular to the direction o f the needles,

»
i

the raising or lowering o f the corrector through 
one division o f the scales causes the compass card 
to be deflected through the same angle as it 
would be by turning the corrector through one 
degree when the sbip is so placed that the force 
o f the corrector is approximately in the direction 
of the needles. The circle E has a rim over 
which ex tends an adjustable arm H attached to 
the collar C, and having its outer end sliding 
between guides on the binnacle, thus enabling the 
slide A to raove vertically but to be fixed against 
rotation. A lever K, acted on by a spring L, is 
provided with a pin for engaging any one o f  a 
vertical sériés o f holes in the tube C1. The heel- 
ing-error magnet is moved by means o f a chain 
or cord. A screw may be eut on the tube C1 to 
carry a long nut on which is a second collar 
carrying the cradle. T o  correct the quadrantal 
error when the ship’s iron is not symmetrical, iron 
masses or balls are arranged so that they may be 
turned round in azimuth or moved inwards or 
outwards and clamped in position. The binnacle 
may be turned in azimuth before fixing it, so that 
the line joining the centres o f the globes is in the

proper position for correcting the quadrantal error, 
or the top o f the binnacle carrying the iron globes 
is arranged to turn to bring the globes into any re- 
quired position. When there is not room for a bin­
nacle, transverse and longitudinal correcting mag- 
nets are arranged in boxes placed on eaoh side of 
the compass. In forming the compass card, fine 
silkworm gut or fine metallic wires, such as 
platinum, or other material, are substituted for 
the silk thread, and holes are drilled through the 
needles for fixing the wires. To secure the paper 
marked with the compass points, a strip of gum- 
med paper is wrapped around a strip of alu­
minium, which is then bent into a circle to form 
the rim ; the paper with the points is gummed 
to the paper on the aluminium.

4 9 0 0 . K ic k s , J . J . Dec. 19. [Provisional
protection only.]
Thermometers.—Relates to an arrangement for 

protecting the graduations o f minimum and maxi­
mum radiation thermometers, and also clinica! and 
other thermometers. An exterior glass covering 
is applied to the thermometer, its lower end being 
closed by grinding it on to an enlargement just 
above the bulb, while its upper end is fused on to 
a pièce o f glass on the upper end o f the stem, or 
closed by means o f a cork «4c.

4 9 0 6 . H a tto n , ES. Dec. 19. [ Provisional
protection only.]
Kaléidoscopes.— An optical instrument called a 

“  polygonous-scope,”  for producing designs or pat­
terns, or for amusement, or other purposes, is 
formed o f two mirrors set in a case and connected 
by a universal hinge so that they can be sot at any 
desired angle. One o f the mirrors is loose in its 
frame, so that it can be moved to or from the 
other to cause the edges of the mirrors to be 
always in contact when inclined at any angle. The 
“  hinge for connecting the frames o f the mirrors 
“  consista o f three joints, that is to say, one joint 
“  for each frame, and a centre joint on which the 
“  other two hinge. By this means the frames can 
“  be opened to the full extent, and turned back 
“  to any angle, and they can be folded close 
“  together.”

4 9 3 3 . P la c e , J . Dec. 21. [ Provisional pro­
tection only.]

Magic-lanterns, slides for. The rack, lever, and 
other rings and mechanical work for magic-lantern 
slides are made in one piece from sheet brass or 
other métal by the processes o f stamping orspin- 
niug, instead o f by the usual method of making 
thera from castings or drawn metals.
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4955. Xiake, W . B ., [Frittch, Ç., and
For*ter, Dec. 22. [Provisional protection
on/y.]

Télescopes.-—A  telescopic tube with a lens slidina 
in another tube is combined with two mirrors 
fixed outside tlie telescopic tube in order to form 
a télescopé. The larger concave mirror is arranged 
on the outside o f the telescopic tube, and ihe 
smaller mirror is attached at the end o f a rod 
in a line with the axis o f the telescopic tube and

VIRTUAL MUSEUM
lens in such a manuer that the image o a distant 
object is reflected from the larger miEtur U) aie
smaller mirror which again reHects it iuto the 
telescopic tube so that the image can be viewed 
by the lens. The mirrors may be parabolic or spheri- 
cal, and the suiall mirror may be concave, convex, 
or plane. To facilitate the transportation of the 
telescope, the large mirror may be hinged to the 
top o f tbe tube, and the rod carrying the suiall 
mirror may be made détachable from the telescopic 
tube
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ABRIDGMENTS OF SPECIFICATIONS IN CLASSES.—The 146 
volumes for each o f  the periods 1855-66 and 1867- 76 are ln préparation, 
and the sheets already printed can be seen in the Patent Office Library 
and in some o f  the principal provincial libraries. The volumes can be 
obtained sheet by sheet, as printed, by payment in advanoe o f a 
subscription o f  2s. for each volume, lncluding' inland postage. Sheets 
hâve been printed for ail Classes for 1867-76, and in some cases the 
volumes hâve been published.

PATENTS RUEES. 1903.

The Patent Baies, 1903, are now on sale, price fhL, by pont 7J. Ail guneral ltul» relative to 
l'a tenta heretoforc mado by the Board of Trade nnder the Patents, Designs, and Trade Marks Acb% 
1883-1901, and in force on the 12th day of Jannary, 1903, are ropealcd as front that date.

THE RBAD1NG BOOMS of the FKEE PUBLIC L1BBABV OF THE PATENT OFFI0B 
are oper. daily front 10 a.m. till 10 p.tn., except on Snndays, Good Friday, Christ nuta Day, and Bank 
Holidaya. On Christmas Eve, Easter Eve, Whitsun Eve, and the day appoiuted to be bept as the 
King's birthday, the Library is closed at 4 p.m




