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RECENTLY PATENTED INVENTIONS.
Railway Appliances,

CAR CourLING.—Moralis Hall, Green-
field, Tenn. A yieidingly mounted drawbar has a hook
at each end, the hooks extending in opposite directions
and the bar being reversible. while in one end of the
drawbar is mounted a spring-uctuated shaft to which is
secured a U-shaped link, there being an auxiliary link
on the opposite end of the drawbar, and a bar secured
to the link being adapted for counection with a similar
link on the drawbar at the opposite end of the car.
The device is intended to facilitate the ready coupling
and uncoupling of cars of different heights, as well as
for use with cars having the ordinary link and pin
coupling, ard to do this the trainmen do not have to go
betweenthe cars.

CATTLE CAR. — Ferdinand E. Canda,
New York City. This car is constructed with main
overlapping waysor runsand auxiliary ways or rung,
with flexibie partitions movable in the waye, the main
ways forming guides for the main portion of the par-
titions and the auxiliary wuys forming guides to receive
the lower ende of the partitions, whereby the car is
divided into stalls or compartments when used to
transport cattle, The gate is to be moved to a poeition
just beneath the ceilings when the car is to be nsed for
general freight purposes. This improvement is only
one of a series of inventsons in tbis line for which pa-
tents bave beenissued to this inventor.

Mechanical Appliances.

WIRE STAPLE MACHINE. —John
Howenstine, Fort Wayne, Ind. In a suitable frame is
a cutting and forming die block and a mating perforat-
ed die plate on which the die block slides, with a main
lever and a movable anvil, while tbere is a staple mov-
ing pusher bar to set a formed staple, and a wire-feed-
ing device. Tbe machine is designed to rapidly form
staples from n coil of wire and insert them into tbe ma-
terial that is to receive them, the staples being setsuc-
cessively as they are formed, and caused to embrace a
stay rod of wire to fasten it in place., The machine is
especially adapted to insert staples in wooden packing
boses which arestayed by the use of strengthening rods
of wire,

BED FOR PRINTING PLATES. — Wil-
liam MacKay, New York City. This invention pro-
vides an improved bed for convemently supporting
metallic plates during tbe process of printing, to
gecurely bold the plate and permit of adjusting it to
present an absolutely true surface and insure accurate
printing. The bed is provided with a clamp consisting
of a jaw baving a sboulder on its upper face, a
rounded projection on its inner face, and slots in its
lowerend, while a second jaw is secured on the upper
end of the first jaw and bas its front edge beveled and
provided with a recess in its under face engaging the
shoulder of the otber jaw.

LEATHER DRESSING MACHINE. —
Marius and Victor Martin, Paris, France. An upper
and lowercylinder are monnted, one in fixed and the
otherin vertically movable dbearings, a main lever hav-
ing connection with the upper cylinder, while a screw
gecured to tbe main lever is mounted in 1be frame of
the machine and anotber screw above the main lever
limits its movement. The upper cylinder has a
roughened face, and bas projecting helicoidal plates
hetween which are layers of brushes,the skins being
fed flesh side up between the cylinders. Tbe ma-
chine is designed for the treatment of skins, wet
ordry,and to perform the different processes of skiv-
ing, bleaching, scraping, smoothing, glazing, etc.

Agricultural,

PorAT0 DIGGER. — A. C. Prentice,
Winston, N, C,, and C. M. Fuller, South Byron, N, Y.
Combined with ibe frame and driving mecbanism is a
transverse shovel and an endiess belt having a series of
rearward projecting fingers, the shovel discharging upon
the fingers of the lower balf of the belt. The machine,
after actual trial, is claimed to save one horse power,
and the wear of the parts 18 reduced to a minimum,
while the construction 1s simple and inexpensive. The
potatoes are all carried to one side and left in a narrow
row, where they may be quickly picked up. By means
of a reversible change of gear, every row can be dug,
instend of each alternate row, and the potatoes and
vines all carried away from the standing vines.

CULTIVATOR. — John N. Stanley,
Ozark, Ark. Tbis invention relates particularly to
cotton cultivators, the object of the invention being to
provide a machine with 8 number of interchangeable
parts, to be used at different stages of the growth of
the plant, also furnishingimproved means of eecuring
the scrapersto the standard. A threaded bolt connects
the main and second beams, in combination with in-
wardly curved gelf-adjusting fenders, and tbe scrapers
and covers. The colters are used when tbe cotton 18
young, and to cut away weeds, etc., andmaybe used in
place of covcrers in connection with the scrapers.
This cultivator can also be used to cultivate corn,

Miscellaneous,

SURVEYOR’S INSTRUMENT. — Solomon
Davis, New York City. This is an improvement in
instrnments employed for measuring distances and
maynitude or beight of distant objects of triangulation,
which is effected without laying off a base line, and
more easily and expeditiously than by the ordinary
metbod. Two instruments are employed and a portahle
base line of known length, which connects tbem and
forms the base of the triangle the length of one side of
which is required. Both instruments are supported on
tripods, and one, baving the features of the ordinary
surveyor’s level, is used to determine the asngles of the
triangle, whbile the other is a distance instrument,
similar in many respects to an ordinary azimutb or
compass.

THERMOMETER. — Joseph Kent, 98

Hation Garden, London. England. Tbe glass ther-
mometer stem, having a bore for the mercurial column,

is, by this invention, provided with a second epen
bore, in the rear of the first bore, for the receptionand
protection of a scale-marked strip, preferably made of
enamel, to be secured in position by sealing it to the
glass. The improvement is more especially designed
for clinical or chemical tbermometers, where the ex-
ternal markings of the scale are liable to bedefaced or
destroyed by the acids used in cleaning, etc.

ADDING MACHINE. — William F.
Lawrenz, Duluth, Minn. Tbis is an improvement for
use oncash registers and indicators, and ismountedin
a cacing formed integrally with the register and indi-
cutor, or separately, and attached to the frame of the
register. It is adapted to register the exact total
amount of money in the till or drawer, or when dif-
ferently set to register the amount of money registered
by the casb register each day, week, or montb, giving
thus the exact amount of sales for the period for which
tbe machineis set. The machine is simple and durable
in construction, and the levers which actuate the cash
register and indicator simultaneously through suitable
connections actuate tbe adding machine.

CAsH CARRIER.—Samuel J. Besthoff,
New York City. This is a self-propelling cash car of
eimple and durable construction, in which tbe propel-
ling mechanism is wound upand put in operative posi-
tion by manipulating the cash receptacle of the caror
its cover. Thecar has a swinging door over jtscash
compartment and a spring-actnated mechanism com-
bined with a pawl and ratcbet winding mecbanism,
operated by tbe binged end of thedoor. If themechan-
ism sbould be overwound by the frequent opening and
cloging of the cover before the car is placed on the
track, means are provided for relieving the superfluous
tension and reducing the specd of the car as desired.

DUPLICATING MACHINE. —Robert
Morgeneier and Jasmin P. Bergeron, Winona, Minn.
This is 8 machinedesigned to facilitate the reproduc-
tion, in unlimited number and at small cost, of the
most elaborate and delicate carvings and sculptures, as
well as natural casts or patterns therefrom, the machine
being 8o made that patterns or models of any proper
material will not be damaged by it. A tripping
mechanism is arranged in connection with a series of
guide fingers of a reciprocating standard, drills or bits
with means for revolving them being arranced in con-
nection with tbe fingers, while there are holders for the
pattern and for the material in which tbe reproduction
is to be effected, and means for imparting a corre-
+ponding movement to the pattern and the material,
the movements being practically universal.

PHOTOGRAPHIC NEGATIVE MARKER.
—Benjamin A. Blakemore, Staunton, Va. This is a
device to enable photographers to number or otherwise
distinctively mark their negatives as they take them,
thus avoiding uncertainty in afterward identifying the
negative, which is frequently confusing whber & con-
siderabie interval elapses between the time of sitting
and the development of a plate. The invention con-
eists of a stencil plate bearing a number, name or other
marking to beapplied tothe sensitized plate and pboto-
graphed on the plate simultaneously with the exposure
for the sitting.

INCUBATOR. — Frank Frey and Abra-
ham M. Wayne, Quincy, Ill, Tbis invention provides
a novel construction designed to facilitatc the auto-
matic regulation of the temperature of the incubator by
mears of a balance thermometer and other peculiar
fecatures, and whereby a constantand perfect circulziion
of water in the beating chamber is obtained. The
body of the incubator is made impervious to moisture
and cold, and the trays are so made that the heat will
reach almost tbe whole surface of the eggs, the positlon
of the latter being changed expeditiously and conven-
iently, without liability to brcakage. The pans for the
interior of the hatching chamber are designed to absorb
any surplus of moisture, while also serving to direct
the heat in currents to the trays.

AIR COOLING APPARATUS. — (George
W. Smitb, Mount Vernon, N. Y. Inastorage chamber
is an ice box having a central chamber and an outer
surrounding wall spaced to form a passage, & pipe con-
necting the central chamber and tbe space, while a
blower is provided to effect the circulation of air. The
invention is deeigned to provide a cold air producing
apparatus which will be economical inthe consumption
of refrigerating material, and reliable in operation,
whereby the interior air of a sealed chamber used for
cold storage may be maintained at a low temperature
for the preservation of articles of food and drink.

ARTIFICIAL OYSTER BED.—Achille M.
Willis, Rediviva, Va. The bed proper preferably con-
e1sts of an outer metal frame, across which extends a
network of wires to support a spawn-supporting mat,
which may be of pine brush, shavings, etc., to which
the spawn will adbere, or loam or mud may be used
instead for the bed if deemed desirable. Connected
with the bed and leading upward therefrom to a float is
a chain or other suitable connection, left sufficiently
slack to allow for the tides and to prevent accident.
Thbese beds are designed to be arranged in sets to cover
the bottom, seed oysters or other edible mollusks being
placed on them before lowering, while the floats are
numbered or otherwise designated to enahle the owner
to keep account of the condition of the severalframes,
These beds may be used at depthstoo greatfor ordinary
oyster dredging, a windlass being employed on the
boat to lift them.

BicycL E. — Walter Stillman, Jr.,
Closter, N. J. This is an improverment in that class of
safety bicycles which are driven by shaft and gear
instead of a chain and sprocket gear. The driving
mechaniem is simple and durable, and may be readily
applied o any form of bicycle or tricycle. Provision
is made for taking wear on the bevel gears, and a gnard
effectually covers the mechanism. The frame of the
machine has not 8o many sections as is now customary,
becaure the adjustment of the driving mecbanism is
contained in itself and does not need tbe co-operation
of tbe frame, which may be made more solid and
durable,

SHOVEL. — William Wright and John
M, Barrett, Warrior Station, Ala. This skovel ia for re-

moving asbes and cinders from stovesand grates, and
is designed for use alternately to sift the unburned or
partly burned coal from the ashes and for the removal
of the latter, Itis a simple and inexpensive utensil,
having an elongated blade, with parallel side flanges
and open ends, a sifter being formed in one end por-
tion, while a pivoted spring-limbed handle is adapted
to lock longitudinally of the olade and removably lock
above either end.

BREAST COLLAR FASTENER. — Jatues
J. Turner, Casey, Ill. This fastener is adapted to work
in front of the borse's neck or breast, and unite the two
forward ends of a transvergely divided breast collar.
It is constructed of two independent sections having
oblique-faced inner meeting ends and loop pieceson
their outer ends, one inner end having hook-shaped
recesses and the meeting end of the other section baving
curved hooks adapted to engage with the recesses in the
adjacent section.

UMBRELLA OR PARAsoL.—Charles H.
Ely, Atlantic Highlands, James W. Danser, Freehold,
and Frank B. Rue, Atlantic Highlands, N.J. This in-
vention provides a novel form of comnstruction for
umbrellas, ete., using a paragon frame, to form a
knockdown umbrella which may be conveniently car-
ried in a valice or satchel. The outer sections of sec-
tionally constructed ribs are fitted to slide on the inner
sections, a runner carrying bracesheingpivoted at their
inner and outer ends, while longitudinally adjustable
rods are applied to the braces, and cams controlled by
therods are adapted to lock or.release the sliding sec-
tions of the ribs relative to the stationary or inner
sections.

TROUSERS. — Isaac L. Morris, New
York City. This garment has slits or openings at the
side forming front and rear sections, the front section
baving a fly and fastening straps and the back section
being adjustably made to fit a narrow or wide back, and
provided at its edges with straps and adjustable fasten-
ings, whereby tbe trousers may be fitted to a person
having a wide back and a small stomach or to one
baving a narrow back and a large stomach.

Note.—Copies of any of the ahove patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

SCIENTIFIC AMERICAN
BUILDING EDITION.

AUGUST NUMBER.—(No. 70.)

TABLE OF CONTENTS.

1. Handsome plate in colors of a row of wooden
houses designed by Munn & Co., architects, and
erected for Mr. J. H. Sbafer at Newark, N, J.
Perspective and floor plans. Cost of four houses
from $16,000 to $18.000,

. Colored plate of the beautiful and substantial stone
regidence of S. Clark, Esq., on Riverside Park,
New York. Mr. Henry Kilburn, architect. Two
perspective elevations and floor plans.

. A cottage recently erected at Upsal Station,Pa., at
cost of $6.500 complete. Floor plans and per-
speclive elevation,

A picturesque cottage erectedf at Newark, N.|J.,
ata cost of $4,963.72 complete, Perspective and
floor plans.

5. A round end bouse after the style o° o'd English
homes, erected at Wayne, Pa. Cost $5,463 com-
plete. Plans and perspective view.

Designs for circular stables.

View of an iron earthquake church at San Sebastian,
Philippine Islands.

An attractive residence erected at Brookline, Mass.
Cost $10,518 complete. Plans and perspective
elevation.

. Design for the thirteen story Pahst Building at
Milwaukee, Wis. Tbhe probable costof the build-
ing is $500,C00.

The collapse of the Y.M. C. A. bnilding at Mon-
treal.

Illustration of an easily made piazza.

The St. Jerome Cbapel, Hotel Des Invalides, Paris.

A $1,500 cottage erectedat New Dorp, Staten Island.
Perspective view and floor plans.

14, St.John's M. E. Church, recently erected at New
Rochelle, N, Y., at a total cost of $63,580. Plans
and perspective.

A cottage erected at Roseville, N. J. Cost $2,800
complete. Floor plans and perspective view,

A very convenient and attractive cottage recently
erected at New Dorp, Staten Island. Cost $4,950
complete. Perspective and floor plans.

A very attractive block of five new dwellings on
Seventy-seventh Street, New York City. Plans
and perapective elevation.

Miscellaneous contents: A millionaire’s residence.
—An improved hot air furnace, illustrated.--Iron
and steel roofing.—Improved woodworking ma-
chinery, illustrated.—Architect of the Woman’s
Building at the Columbian Exhibition, Chicago.
—The plain design is the best.—Inside sliding
blinds.—An improved tenoning machine, illus-
trated. — The Cudell trap. — Lightning rods.—
Properly anchoring beams in walls.—A proposed
universal building law. — Windmills to supply
water for houses, etc.—Grapbite grease.
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The Scientific American Architects and Builders
Edition is issued montbly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages. equal to about
two hundred ordinary book pages: forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with ine engravings, illnstrating the most interesting
examples of Modern Architectural Construction and
allied subjecta.

The Fullness, Richness, Cheapness, and Convenience
of thir work bave won for it the LARGEBT CIRCULATION
of any Architectural publication in the world. Sold by
all newedealere.

MUNN & CO.. PUBLISHERS,
381 Brosdway, Naw Xork.
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Wusiness and FPersonal.

The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver=
tisements must be received at publication office as early as
Thursday morning to appear in the following week's issue.

I wish to buy second band lathes, planers, drills, shap=
ers, engines, hoilers, and machinery. Must be in good
order. Will pay cash. W. P. Davis, Rochester,N. Y.

Acme engine,1 to5 H. P. See adv. next issue.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.

Best lce and Refrigerating Macbines made by David
Boyle, Chicago, Til. 170 machines in ' factory use.

Steam Hammers, Improved Hydraulic Jacks,and Tube
Expanders. R. Dudgeon, 24 Columba St., New York.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Beach’s Improved Pat. Thread Cutting and Diamond
Point Lathe Tool. Bullings & Spencer Co., Hartfora, Ct.

Tight and Slack Barrel Machinery a specialty. Jobn
Greenwood & Co., Rocbester, N. Y. Seelllus.adv., p. 3.

Wanted—Machine to turn wooden balls, 3 to 10 inches
diameter. Alsomachine toturn dumbbells and Indian
clubs. Address P. O. box 128, Pawtucket, R. 1.

Sheet Rubber Packing, 1-16, 3-32, ¥, 3-16, and % inch
thlck, 734 cents per pound. All kinds of rubber goods at
low prices. John W. Buckley, 156 South St, New York.

For the original Bogardus Universal Eccentric Mill,
Footand Power Presses, Drills, Shears, etc., address J.
S. & G. F. Simpson, 2 to 36 Rodney St., Brooklyn, N. Y.

The best book for electricians and beginners in elec-
tricity is * Experimenta) Science,” hy Geo. M. Hopkins.
By mail, $; Munn & Co., publishers, 361 Broadway, N. Y.

Force feed seeder. 8 points of superiority over all
others. Patented July 22, 1890, and June 16, 1891. Entire
right for sale. For particulars address Victor Swanfelt,
Paxton, IIl.

Wanted.—A. practical man, thoroughly acquainted
with engines, baving lots of push, with good address, to
gell a mewallic steam packing (and applyittoo, when ne-
cessary). None who cannot earn twenty-five hundred
dollars per year need apply. Send full details to Sube
stantial, car* of SCIENT1FIC AMERICAN.

“In Bri~aiest Summer Land”is the title of a pro-
fusely iilustrated book of over one hundred pages, set-
ting forth i readable form the attractions, historic as-
sociatiors. and all mattersof interest in connection with
theshore and inland summer resorts of southeastern
Massacausetts, of Cape Cod, Martha's Vineyard, Nan-
tucket, and in fact the entire territory covered by the
0Old Colony Railroad and Fali River Line. This, together
with ** Manual of Old Colony Resorts,” containing list of
hundreds of summer botels and boarding bouses within
the Old Colony territory, will be mailed toany address
onreceipt of 5cents to pay postage. Communications
sbould he addressed to the Paggenger Department, Bog-
ton.

0¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS,

Names and A ddress must accompany 2l letters,
or no attention will be paid thereto. This is8for our
information and not for publication.

References to former articles or answers should
give dateof paper andJ)nge or number of question.

Inquiries not answered in reaconable time should
be repeated; correspondents will bear in mind tbat
some answers require not a little research, and,
though we endeavor to reﬁly to all either by letter
or in this department, ench must take his turn.

Speciai Written Information on matters of
personul rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the ofiice. Price 10 centseach.
Books referred to promptly supplied on receipt of

price.

Minerals eent for examination should be distinctly
marked or labeled.

(3211) E. B. asks: 1. Whatisthe E. M. F.
of one cell of Leclenche battery (porous cup Leclanche)?
A. 147 volts. 2, How many amperes or what fractional
part of an ampere wil’ ~ne cell produce? A. About
1% ampere. 3. What is the iniernal resistance of one
cell? A. 5ohms,

(3212) W. J. A. B. asks: 1. When,
where, and by whom wag the firet dynamo made? A.
In 1866, William Varley filed 1o tbe British Patent
Office a provisional specification for a c¢ynamo electric
machine, but this was not published unti. July, 1867.
In February, 1867, Dr. C. W, Siemens read a paper be-
fore tbe Royal Society on the dynamo. Sir Cbarles
Wheatetone read another paper on the same subject at
the same meceting, 8o that it is difficult to state who was
tbe first inventor of the dynamo. 2. When, where, and
by whom was tbe first arc (electric) light made? A.
Sir Humphry Davy showed the arc light forthe first
time in 1810, at the Royal Inetitution. 3. When, where,
and by whom was the first incandescent light made?
A, The first incandescent lamp was patented by King,
in England, in 1845. 4. Which is cbeaper, and bow
much, horse power, cable, storage battery,or trolley
power, for street cars? A. As tbe conditions vary so
much in different places, it will be impossibie to give a
very satisfactory answer to this query. It is probable,
however, that under favorable conditions tbe cable
system 18 less expensive than eitber of the others. 5,
What is the greatest speed cver attained by an Ameri-
can locomotive with a train? And an English ditto ?
A. On American railways, 36 miles in 30 minutes, 107
miles in 97 minutes, are two of the best examples of
fast running, The average rate of bigh speed has
reacbed 69 miles ac hour ; 75 miles and over have been
made under the best conditions. It is stated on good
authority that there 18 very little difference in the speed
of the fastest trains bere and in Europe. 6. What is
the greatest diameter of a driving wheel of a locomo-
tive ever buiit ? A. On one of the early engines used
on the Camden & Amboy Railroad the driving wheels
were 8 feet iIn diameter. In Europe, large wheels are
still in use to some extent, but bere large wheels bave
beenabandoned,and 6 feet is the largest. 7. How can
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a dynamo be changed into a motor ¢ A. As a rule,
any frood dynamo for generating a direct current can
be used without change as a motor. 8. How long will I
100 gravity (telegraph) cells run a 16 candle power in- I
candescent light (50 voltg) ? A. It is impracticable to:
run a 16 candle power 50 volt lamp with 100 gravity -
cells. 9. How long will 200 cells doit? A. It is im-
practicable to run incandescent lamps with any number
of gravity cells. 10. How many gravity cells would be -
neceseary to charge a storage cell of dimensions 12X :
12X12,and how long to do it? A. For charging a’
storage battery cell, four cells of gravity battery arei
required. Ittakesfrom 7 to 8 hours to charge astorage |
battery.

(8213) C. E. N. and H. W. MecC. ask a
recipe for fastening paper to the face of an iron pulley
and how to make a good belt glue. A. Scratch the
face of the pulley with a rough file thoroughly, so that
there are no bright or smooth places. Then swab the |
surface with a solution of nitric acid 1 part, water 4
parte, for 15 minuteg, then wash with boiling hot water.
Have prepared a pot of the best tough glue that you can
get; stir into the glue a half ounce of a strong solution
tannic acid, oak bark, or gall nuts, as convenieut to ob-
tain, to a quart of thick glue; stir quickly while hot
and apply to the papcr or pulley as convenient, and
draw the paper as tightly as possible to the pulley, over-
lapping as many folds as may be required. By a little
management and moistening of the paper it will bind
very hard on the pulley when dry, and will not come off
or get loose until it is worn out. Use strong hardware
wrapping paper.

(3214) W. R. asks: 1. How many sul-
phate of copper batteries would be needed to charge
a storage battery for running an 8 candle power electric
lamp ? A. You will require 4 cells of gravity baltery to
each cell of storage battery. 2. Should the storage cells
be arranged in multiple arc during chargmg process ? A.
Tt is probably beet to make the storage and gravity cells
up separately, as above suggested. 3. How long will
they run above lamp before running out, if used 6
hours daily? A. Storage balteries will not run large
lamps for much more than six hours daily. 4. In
what time can they be charged after the first thorough
charge ? A. It requi es from seven to eight hours to
charge a storage battery. 5. What is the beat arrange-
ment for the sulphate of copper cells ? Is the Edison-
Lalande battery a suitable cell for running an electric
lamp ? How many of these cells would it take to runan
8 candle power Edison lamp ?# Where can I find a full
and extensive treatise on this lust type of electric bat-
tery ? A. Write the Edison Munufacturing Company,
Orange, N. J., with reference to the Edizon-Lalande
battery.

(3215) E. L. asks if there is a school,
preferably in the eastern part of the country, where a
young man can take a short special course in electrical
engineering without being required to pass the exam-
1nation in the languages and lngher mathematics which
the regular colleges require? A. A special course in
electrical engineering such as you specify would be
best obtained in an electric manufactory or works of
some kind. A college could not give a good course to
the exclusion of mathematics. You might address
Columbia College, of this city, Cornell University, Ith-
aca, N. Y., and the Stevens Institute of Technology, '
Hoboken, N. J., for informativn as toany special or
elective courses they may have in electricity.

(3216) C. W. writes: 1. Have you a
paper or book on watch finishing # A. We can supply
you with the following books on the subject you men-
tion, The ** Watch Maker's Hand Book,” by Saunier,
price $3.50. ‘* A Treatise on Watch Work,” by Nel
thropp, $2 50. ** The Watch and How to Repair It,”
$1. Seepage 53 of catalogue, which we send by mail.
2. Would it hurt a person to take brucine internally ?
A. It i8 a deadly poison, one of the worst known to
man. 3. Is there any difference between brucine and
brucm ? A. No; it i8 only a question of spelling.

(3217) E. B. asks for a cement or
composition. Kindly favor with a cement and
howto apply it to join a close-gramned, hard, white
marble elab, 8 inches deep by 2 inches thick, 4 feet
long, rough-broken into two pieces about the middle
of itslength,forming a side piece forcradle of agrave,
and being ulways exposed to the inclemency of the
weather. A. You might try a cement formed of oxide
of zinc mixed with a strong solution of chloride of zinc,
It will have to be applied guickly to each half of the
stone, and the pieces joined before the cemecnt sets.
It will probably be well to experiment on a small piece
of stone before applying the cement to the marble.

3218) J. S. M. asks, What size of wire is
suitable for winding field and armature of dynamo de-
ocribed in SUPPLEMENT,No. 161, made size of cuts? A.
It depends entirely upon what you intend to do with
the machine. Forgeneral purposes, however, we think
No. 20 on the armature and No. 18 on the field magnet
would do for a series machine. 2. What can be put
in whitewash for outdoor to increase its adhesive
qualities ? A, Try skimmed milk. 3. Has there been
a genuine history of Stanley’s travels in Africa pub-
lished, and by whom ? A. Scribner & Co. of this city
publish Stanley’s books.

(83219) N. J. asks: 1. Could you give me
the recipe fora glue that wiil withstand water as wellas
oil and alcohol # A. Marine glue is made by softening
pure India rubber (unvulcanized) in benzole or naphtha.
T'o one part of rubber originally ueed add ten to twenty
parts of pulverized gheliac, mixing it with the benzole.
Rub the mixture well in a mortar, transfer toa cup,
and warm upon a water bath (or use a glue pot for’
this); apply by melting with a warm iron or wire on the
surfaces to be united. Do not use aflame. Common
glue may be melted withwater ar:d one-tenth its weight
of bichromate of potash. Exposure to light makes it
insoluble. 2. Could you tell me whether such a glue is
in the market ? A. Marine glue is sold by dealers in
microscopic supplies.

(3220) F. C. writes: There is a prepara-
tion that when put on the glass of a cheap microscope
shows amimalcules, bacteria, etc. I think it is some
highly fermentive eubstance like yeast, but have ex-
perimented without any succese. If you can give me
any information about it I will be exceedingly grateful,

: chloric acid diluted with ten volumes of water,

: The gain in power is very small.

- three or four

, very nicely.
. combination, we now wish to know from a source of

A. Try old flour paste allowed to stand for several days.

' Infusorians are quickly developed in an infusion of hay

and water.

(8221) T. W. J. asks (1) for directions for
softening stone, 8o that it can be moulded into any de-
sired shape, and again become hard as before. A. Stone
cannot be softened as you describe. 2. What liquids

. (or chemicals) will produce the most intense heat ? A.

Sulphuric acid and water produce heat far above the
boiling point. The acid should be added slowly to the
water. There is alwaye danger in doing it.

(3222) J. H. R. asks: How can I detect

+ adulteration inbonemeal, or whether it ispureor adul-

terated ? A. Theonly reliauble way is by analysis. It
should dissolve without effervescence in nitric acid,but
this is a very imperfect test.

(3223) T. L. P. writes : In mydaughter’s
| house, being built from plans furniehed by your archi-
tectural bureau, the floors, which areof white oak, have
become disfigured by black stains, probably where
damp iron m some way has been in contact with them.
I suppose it is tannate of iron. Can you suggest some
means of removing this discoloration ? A. Try hydro-
If this
is not strong enough, try weak solution of oxalic acid.
The idea is to use any remedy as weak as possible.

(3224) O. C. K. asks: What advantages:
and disadvantages are connected with the use of ;
balanced valves onsteam engines as compared with the
ordinary slide valve actuated by an eccentric attached
to crank shaft? A. The advantages are comparative
freedom from wear and ease of movement. There
being but little friction on the steam chest face,the per-
fect fit of both facea is maintained, saving leakage,
which is a source of economy in running and repair.
The di-advantages -
are only found in their complicated construction and
hability to become deranged by inattention to adjust-
ment, the balancing requiring steam tight yet free
moving joints. Beth kinds being moved by eccentric
and rod, there is no difference outside of the steam
chest.

(83225) M. E.—New York, Brooklyn, and
Berlin are we believe the orly cities thathave general
systems of elevated street railways. In other cities
there are spurs of elevated tracks, or viaducts, on
which trains pass to depots, etc.

(3226) D. W. S. asks : 1. Will you please
tell me how thelights should be connected in circuit of
eight light dynamo (SupPLEMENT, No. 600) so T can
use one or more &t atime? A. The lamps should be
connected up in multiple arc; the field magnet of the |
dynamo should have about four more layers of wire,
and the machine should be conmected up as a shunt
dynamo. 2. If I should banild a machine after the same
pattern for 16 lights, and connect lights in multiple,
could I burn one singly, the machine running normally?
A. Yes; if connected asa shunt machine, with the field
magnet winding properly proportioned. 3. Also, can I
sell this machine when finished, without infringement
of any patent rights ? A. This machine when built
with a wire armature core does not infringe any pat- '
ent.

(3227) A. F. F. asks: 1. What sized wires
are used in theinductioncoil of the Blake transmitter ?
What i8 the length and width of the core, and of what
is it made? Are both coils copper ? Is theprimary coil
insulated ? Isthere anything placed between the two
coils ? A. Use No.
20 for the primary. Use two Jayers in the primary and
10 or 12 in the secondary. Make the core of the coil of
a bundle of fine annealed wire 3§ of an inch in diame-
ter and 3 inches long. The primary and secondary
wires are insulated, and the two coilsare separated by
thicknesses of writing paper wound
around the primary. 2. What is an auxiliary magneto
bell ? Will it work on a line 114 miles long without
using the regular magneto ? A. An auxiliary magneto
bell is an additional bell put into a telephone circuit.
It requires a magneto to operate it.

(3228) F. W. S. writes : A recent fire de-

stroyed our entire stock; our safe preserved our books
Being enabled to unlock it readily by the

good authority if this safe would still preserveour books
through a like fire, and if not, why ? A. The preserva-
tive qualities of a safe depend chiefly upon the amount
of water contained in the filling. Hence for this pur-:
pose plaster of Paris, alum, and other salts that hold a
high percentage of water are used. If a safe is exposed
to a high heat for a considerable time, aportion of the
water will be driven out of the filling, and consequently
the safe will be impaired.

NEW BOOKS AND PUBLICATIONS.
MASSAGE, THEORETICAL AND PRACTI-

cAL. By Douglas Graham, M.D.
Pp. 342.” New York:J. H. Vail &
Co. 1890.

This is the second edition of a book first published
in 1884. It has been revised and enlarged, and the
present volume is designed to cover a full description
of the best mode of applying massage and its physio-
logical effects as a remedial agent for a far greater num-
ber of ailments than it has commonly been supposed to
be available for. The effects of massage upon the in-
ternal organs, upon complaints peculiar to women. and
upon affections of the nervous system, are treated with
especial particnlarity, while rheumatism and joint af-

. fections and many other complaints are shown to be
, beneficially suhjected to this treatment,

the general
comfort and satisfaction derived therefrom making this
method of cure, wherever it can be employed, a really

_enjoyable one.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the

“laws and practics on both’ continents, and to possess un-

>

equaled facilitles for procuving patents everywhere.
synopsis of the patent laws of th« United States and all
foreign countries may be had onapplication, and persons
contemplating the securmg of gatents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tens:ve facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York,

36 wire for the secondary and No. '

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 28, 1891,

AND EACH BEARING THAT DATE,

(See note at end of list about copies of these patents.]

Adjustable bracket, G. H. Christensen............. 456,614
Air for producing motive energy, utilizing com-
pressed, V. POPD . cvviiiereniiaiiiieeersaninrenns 456,595

Air for the production of mechanical power.
means for unlmnx compressed, V. Popp.
Alarmlock, J. Swihart..............
Alloy, anti- fncuon C B. Miller..
Animals, horn tip for, '1‘ Lummms
Annunciator, W. C.
Annunciator, pneumatlc, W H. Hunt...
Arma&lres for motors and generators, N. C. Bas-

........................................ 456,925
Ax handle fustening, J. M. Didero 456,802
Axle, vehicle, A. .JuhnsurL . .......... 456,766
Axles, dust eap for vehicle, J. P. Cutler 456,506
Axles, mill for rolling fan-tail, L. D. Hill. 456,510 |
Bale tie, wire, J D. Coon....... 456,647 |
: Baling press, R. Moseley-. )
! Ralln, presses. device for opera ,703
i Ball, b Atki ... 456,920
i Ballot box, E. C. Reiche.. ... 456,847
Bar. See Hollow bar. i
Bar straightening machine, round, L. H. Bright- |
man . 456,883
Bars in -
law . 456,829
Barrel -
cis . 456,559 .
Batter
Bearing, ball, A. L. Teetor. 456,664
Bed, folding, F. E. Stevens. 456,915
Bendmg 'nm-hnw. gL I’et 456717
Bicycle, A. X. Thowpsim . 456,04
Bicycle wheel, C. A. Hartm . 456,815
Billlard table register, P. A. Elchler 456,693
Bin. See Fiourbin.
, Bisulphites, apparatus for making, N. H. Brokaw 45(_5.791
| Blowing engine. P.Watt. .. coiiiiiisiiiinnananis 456,643
Boats, paddie aftachment for, Rehm & Marx.. . 456,846
| Boiler.  See Steam boiler.
i Boiler cleaner, 1. E. JOTIES. e eneneineenieneneennans 456,894
Boiler making apparatus, J. Tetlow................ 56 918 -

Boilers, sediment trap for, Abrams & McGahan..
Boﬂers. steam loop connection for steam, W.

Bolt. See Expansion bolt.
Book, C. R. Brodix
Book, receipt, C. O. Tangem:
Boot ‘o ahoe heel. . P McInty
Bottle ﬂllm¥ macbme, G. Reh
Bouquet bolder, R. A. Tyrrel
Box. See Ballot box.
Tooth powder box.
Brace. See Extensible brace.
Bracket. See Ad_]ustab]ebracket
Brake. See Car brake. Vehlcle brake.
Brush, blacking, W. J. Scott..
Brush'machine, M. Young. . .
Burlr))er See Hydrocarbon P
urn
Butto'nts Lo matenals securmg shank, W. E. Ben-

456, 711 :
456,672

Cake pres
Camera.

(‘,annon. A. R. Davis
Car body, J. 'Turner.
Car brake, F. Meyer..
Car brake, M. A. Yeakley..........
Car brake mechanism, A. J. Wright.
Car coupling, E. P. Caldwell
Car coupling, J. T. Friend....
Car coupling, L. Groff
Car coupling, C. E. Seabu
i Car mileage register, C. C Ga)e ‘etal
Carreplacer, D, E. Sherman. :.-..-
Car seat or cushion, H.S. Hale

Car spnng, E. Peckham......

=

Car ve nnlat,lng wmdow F. D. Glover.
Car wheel, W.J. Parmelee......... ..........
Cars, baggage slide for railway, G. D. Sher
Cars, mechanism for automatically oneratlng
end gates of, J. Par!
Cardboard boxes apparatus for the manufacture

AL, . w“
L 1 L LB,
Cash teg m ur nnd i ndlcator W. Schiek..........

Cattle dehurning implement, H. N. Joslyn. . 456,575
Ceiling plate, W. H. Stochham........ 3?6"%3

Centrifugal machine, C. J. Jep esen
Chocolate, preparmg sterilized, G.

etal..........
Chucks, extensio 456,854
. Churn, J 456,839

Crgar bun

Cigar bunchin machme,

Cigarette machine, J. V. Bohannan.

Clamp. See Jeweler’s work clamp. K
chine clamp Pme clamp.

79
456,644

Clamp, B. J. 'Q . 456,634
Clasp for curLams and the like, E. L. Perry.. . 456,636
Cleaner. bee Boiler cleaner.

Clevis, A. D. ... 456,793
Clip, C. E. So > 456,743

Closet. See Sanitary closet.
Cloth folding machine, W. A. Richardson..
Clutch, W. H. Johnson
Clutch'and speed governor,friction, S. G. Henkel
Clutch, friction, W. B. Hosford
Clucch friction, A. C. Rice..
Coiled spring, P. C. Morse..

Coin counter, W. P. Huffman
Concentrator and amalgamtor, J. Rodermon.
Condenser, R. P. Barnstead..................

Condenser” regulator, electric, J. McBride

. 456,851
456,827
456, 6‘52

, Gearing, toothed M. P. Campbe]l

!Lantern,A L. Baron. .

' Mail bag catcher, S. Wam
' Malt, manufacturing, F.

* Nail puller, AT, Qtree{

Extensible brace for excavations, W.J.Dunn..
Fabvric turfing implement, V. F ernandez.
Fare register, cab, W. Plgott .
Feed rack, D. G. Hafenbaugh
Feea water he ater, aird 466,712,
Keed water heater, locomotive, F. L. McGahtm
Fence, H. C. Pratt

File box, Osborn & Foster.
Filter, onl Campbell & Klower.
Firearm Iock ¥. D. Granger
Fireman’s smoke protector, Ww.
Fish book \. Prior.. .
Fishing beat attachment, P.
Flour bin and sifter, J. D.
Flour bolt, 0. M. Morse
Food conipound, G.
FKootrest,'I'. N. Der r
Forging car eouplmg
Fork. See Hay fork.
Fruit and vegetable scoop and knife, E. O. Varell
Furnace. See Reverberatory furnace.

Gauf See Micrometer gauge. Water gauge.
Gas uzhter. automatic electric, A. Wunderlicl
Gas lighter, electric, A. Wunderlich..........
Gas or vapor engine, Rollason & Hamiiton
Gas retort charger, A. Hickenlooper

Gate, See Railway crossing gate.
Gearing, chain, E. G. Latta..

. 456,849
4

Generator See Steam generator

Gold chlorinating process, J. Pollok....
Governor, steam engine, R. E. Olds.......
Grain bins, sgouc alarm for W G. Adams
Grain drier,

Grate, O. Pederson
Grinding and amnlgamatineg mill,
Guard. See Elevator wuard.

456,17,
M. Crawford (r) ll,lw

Guns, reservoir for pneumatic, H. Eichbaum.. 456.6
Hair curler,[.E. HErvey. .. .......coooeiieeae.n. 456,819
Hame and horse’ collar, combined, N. B. Riley 850
Hammer, gower, . M. CollinS........covvvvvnnnnans 456,616
Hanger. See Eaves trough hanger.

Harvester, corn, McClure & Fri............ovvau.... 456,657
Harvesters, sheaf carrier and dumper for, G. H 156525
Hat dlppmg appamtus 8. T. Newman. . 456,706

Hat sweat band,'[. Webb.............
Hay fork or grapple, C. Lardner.
Hay press, C. D. Mc. Nenll
Hay rake and tedder,
Hay rake, horse, A. H. Colb,
Heat into mechanical

456,786
. 456,624

456,633
. 456.842

4+

Mebner . s 456,831

geacter Seed r heat " (l Jea
oisting an conveymg appara us, au

ders . . 458,640
‘Hoisting apparatus 456,763
Hoisting machine, e]ectnc, G. H. Reynolds . 456,968
Holder. See Bouguet holder. Music holder.

Nipple holder. Punching machine work hold-

er.
Hollow bar, E. L. Clark........o.civeeeeennnnnnanennns 456,646
Hook. See Eish hook.
Hook, W.S. Whiting

Horse boot. M. Barnes..
Horse detacher, E. Hays.
Horse deacler and brake, A. H. Chilton.

456.613
Hose coupling,C. L. Bastian.............. .. 456,756
Hot water heater or boiler, E. B. Weston. . 456,747
Hydrocarbon burner, Blasdel & Morse.. . 456,
Ice cream freezer, Rube & Bartholomew.. . 456,910
Ice shaving machine, F. O. Opitz....... .. 456,838
Incrustation preventlve, J. Efrem. . 456,760
Incubator, A. H.BUTT..........ccooviiiniinnninnnnns 456,794
Indicator. See Speei indicator.
Inking pad, A. WoOolruff . ......coovienvninennnnnanenn 456,607
Inking pads, machine for ﬂmshmg, J. W.Birch... 456,544
Insecticide, D. W. Sta ... 456,602

Insulator, span w1re, W. S.
Insulator, span wire, W. P. Seiber
Interchan%eable ﬂwnch and srgnal stand, auto-
matic .
Ironing maclnne J McKa
Jeweler’s work c]amp, w.
Kettle tilter, C. Sheflerd............
Knife. See Pocket knife.
Knife and scissors sharpener, A. Fritschi.
Knitting machine clamp, 8. Thurstensen,
Knob attachment, C L. Fitch..
Knockdown table, E, G Asmus
Ladder, extension, J. E. Gilles
Lamp bumer. J. E. Bobner
Lamp, electricare, F. L.
Lamp extinguisher, J.
Lamp fixture, J. E. Bohner
Lamp, oil, F. 'B. & S. Townsend .
Lan}p?. letter dlsplaylng device for, Barrmger &
Ohimmtor
Lands,

'I]I

454,

Lantern, A. H. Crawford.. 456,721
Life preserver, C. A. L. Kopcke ... 456,621
MCkk%e Alatm lock. Firearm 1 k. Seal
LOCKk, W. H. TAYIOr. . eeitieiiieeniiieieinneneeesonens 456,917
Loom shuttle box operating mechanism, J. D

Butler.. . 456,55
Loom qhuttle raceway, G.C. Moore
Loom temple, E. S. Stimpson...... 91
Lubricator, i D. Bangs......

Machine wrench, M. Martin..
Magnetic separator, D. E. Il
er.

Mast, jury, A. McDougall
Meat tenderer, J. L. Fugate
Medical induction coﬂ, H. A.
’\hcrometer gauge, Bellows........
See (,nnimg and amalgamating
Quartz mill.
Mirror, ad justable, J. & M. B. Elbert
Money order, safefv H. W. Campbel
Mop wringer, J. P. ‘Reuter
\mg wrmper, C. A, VWhite
Motur, #ee Current moto
Mower, J. ¥". Steward..
Music holder C. H. Re

Newqpsapers, machine for fol g and mailing, J.

456,509

Nipple holder, H. B. Spencer. 456,860

Nozzle for street sprin lers, W H. Miller 456,767

Numbering machine, E. G. Bates.......... 456,874

Oil and making the same, drymg, N. H. Finley.... 456,890
Qil and regulating the actionofh ydrostatic nreas-
es, process of and apparatus for expressing, J.

L Vaile. L e ... 436,606

1%] can and siphon pump, T. Bumann.. 758

Urgiiny, combimation stop action for, L. D. Morris 456,768

Tl e D iz paed. 'russ pad.

Pdloek, W B STATKE. o uun e venenneinnensnennsen 456,744

Paint can, C. F'. & C. F. Stites. .

Paint, vulcanued L. W. Osborn

‘Paper, eom-c:perated machine for furmshmg

Condenser, water jet, E. Kortin, tollet, B. B. Babbitt..........ccooiiiiiiiiiiia, 456,788

Coupling. See Car couplmg ose coupling. Pastebeard art, icles, manufacture of, T. Remus... 455,587

Crate, fulling, S. W, Hurlburt............ccooveioen 56,603 Pasteboard boxes, machine for connechng the

Cuffs And coilir blanks, machlne for infOKmlz the [ corners of, Saltzkorn & NiCOIAL ...........oes.. 456,639
edges of, J.K.P.PIme.................. .. 456,96 ' Photograph apparatus, coin-controlled, F. Martin 456,673

Cultwator. sulky, J. L. Butler 456,551 Photugrnpher 8

Current motor, alternating, M. -

B E L 456,804
Cuspitlurs‘ swimg Attachment for, S. Horseman... 456,620
Cutter. ¥ee Twine catter.
Decorticating fibrous plants etc., machine for, J.

Lorimer.

56,730
Denture, artificial, 456,626
Derrick, windmill, 11,181

Digger.

Perry (r).
See Post'hole dlgger

Wistilling apparatus, water, R. P. Barnstead 456,922
Boor check, . Page.. 45Q.707|
Door check G. W. ergh 55,748 |
Door track and hanger, C 455,841

Draw bars, manufacture of, J. Green 456,699, 456,708
Drawing instruments, magnetlzed head for, R. S.

L0752 . 456,553 | i
Drier. See Grain drier.
Drill, J. Muirhead . 45(|7(0

Li. 4%

Drrllpress.H H. Fuller
. 456 742

Drying apparatus, V. F. L. Smldth

retouching and markmg appara-
tus, C.CUtler.....o.viivenecnnenneanns 4.
Photographic camera, E. W. Perry, Jr..
Photographi ¢ exposures, instrument for
ing, A. W atkins
Pipe clamp, J. Muirhead..
Pipe connection, N. E. Smi
Pipe covering, steam, C. J. W.
Pipe, manufacture of lead lined iron,
rington.
Plamn§
knife

mac

for, S. Erb .

Planter, corn, C. J. B: ro

Pocket knife, C. Gerlach.

F. E. Kohler.

N power.

See Bahng press. Cake press. Drill press.

ress. Printing press.

Printers’ rollers, apparatus for making, L. K.
Bingham

Printing press, oscillating cylinder, W. Scott.

Post hole d]g er,
' Power. l%h u
Press.

. . 436,
Dust coilector, J. J. Gerard . 45“-.810 Pnntmg Press sheet delivery apparatus, C. B.
Dye,az0, C. A. MATHIUS. .. .ovvnrveennaeiniennrennnn,., 56,297 COttrell. . vt et iiii e i e e 56,669
Dyes, making azo, C. A. Martius.. . 00 5,627, 456, ('28 Protector. See Fireman’s smoke pretector. Wall
Dynamos driven by compressed air, regulation of, rotector.

opp 456,593 | Puller. See Nail uller
Eaves trough hanger, M. Bingham 456 877 . Pulley, \W. H. D 4567
Educatlonal purposes, frame for holdmg blocks i Pulley, Mershon & Rlchters ......... 4!
R &4 £=1:1 26 O 456,708 | Pumping engine, duplex, K. Barnes. 7
Electnc circuit breaker for secondary generators, | Punching machine, J. M. Long . 456,

: M. FeilbOZeN. .ttt ieeiieeeeeaenanseasarnsennnns 456,889 | Punching machine work holder, J. M. Long . 456,578
! Electric circuit {'}m.n?rmg npgnmtu:\ H. V. Hayes. 456817 | Puzzle, M. L. Cole.. 45,554
" Blectriclight crane, €, FL. Shank. .oo.o.iieiosinns 450559‘ Puzzle, K. K. Jenne. 456,826
Electric wires, attachment for poles for, E. Ver- Lluart e mill, roller. C. C. Lan . 456,623

19 =] 7 - T PO 456,683 Cluilting machlne M Koch.. 456,726, 456 721
Electrlc wires, cable head for, U. H. Balsley...... 451,011 unltmg machme. bchultz ...... 456,734 to 456,738 456,7
Electrical apparatus, coin-controlled, T. L. i See Keed rack.

BIOOKB. . eeieeieeeaseaensasesesesonaennnseeenneens 156,718 Ra(hator, steam or hot water, T. C. Joy..... 456,895, 456,896
Electrical distribution. system of Fellbogen 456-.%“8 Railway, S. Herrington.............. .. 456,818
Electro-motive-force regulator, E‘. M. Bentley.... 456,612 Railway carnage. elevated, J. N. Valley 862
Electrode for secondary batteries, O. C. Klick 456558 Railway carriages, brake for elevated,

Elevator guard, H. D. Swift. 456,641 L= 2 .. D6,86(
. Embossing machme E. Jaeck, 456,724 ' Railway crossing gate, T. Stebbins . 456, 914
' Embroidering machme, J. Irish. . 456,573 | Rake. See Hay rake.

Engine. See Blowing engine. Ranges, hot water apparatus for cooking, G. T.

gine. Pumping engine. Steam engine. Brewer. 456,757
Engine bearing, Babbitt & Balley .. 456,921 | Rawhide a
Expansion bolt, R, McGrath. . 466,588 Royer....... vreers GBS0
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