
APRIL 5, 1873.] 

T. P. says: My friend argues that a chain 
wound around a log and fastened to a pin In the log will 
roll up the skid poles on to a wagon more easily than It 
w1ll by simply runnlBg the chain once around the log 
and fastening to the wagon. I eon tend that It makes no 
difference where the end of the chain Is secured; the 
draft to the horses Is the same, as the pulling point Is 
always on the top of the log. He contends that winding 
the chain around the log helps to roll It, as part of the 
chain Is pulling down on the side of log next to wagon. 
Answer: T. P.ls right. 

M. D. asks: 1. How long- is a knot, used 
In estimating the run of a steamooat? 2. Wbat Is the 
area of a sphere or globe four feet In diameter? Please 
give a rule for the same. 3. How much more water will 
& forty horse power boiler evaporate with one pound on 
the safety valve than If there were ninety pounds, other 
things remaining equal? Answers: 1. The knot or nau· 
tical mile Is about one sixth longer than the common 
statute mlJe. It Is given by various authorities as 6,076'5 
6,086, 6,l�0 and 6,139'75 feet. Bowil.itch gives 6120. The 
United States standard and most generally accepted 
value Is 6086'07 feet. 2. The surface of a sphere Is calcu
lated by multiplying the square of its diameter by 3} 
or more exactly, by 3'1416. The sol!d contents Is meas
ured by the product of the cube of Its diameter by �, or, 
to be preclse,O·5236. For a sphere 4 feet In diameter, 
these values are 50'265 square feet and 33'510 cubic feet. 
3. In the Inverse proportion of their total heats. If ln 
both cases the boiler was fed with water at a tempera
ture of 320 Fahr., the proportion would be as 1,148 to 
1,183, about 3 per cent. 

"Anxiety" says: I have a brother fourteen 
years of age who appears to be deficient In capacity and 
incUnation for books. I am without sulllclent patience 
to teach him, and I have found after scllooUng him two 
years that he cannot spell the simplest words, neither 
can he parse, or work out the easiest sum in arithmetic. 
Evidently the schools should share equally the blame: 
but I write for your advice regarding a trade for him. 
He can make a good plgeon house, ladder, Rnd chicken 
house, appears to be fond of lending a band to every
body about the house, and centers every interest in 
pigeons and chickens. What must I do with him, I 
mean, to have him out of my sight ? Can I apprentice 
him? Answer: In the firat place make up your mind to 
be really a brother to the poor boy; that Is, be to him a 
loving and devoted frle·nd. Bear. with his Inllrmltles, en
courage the development In him of a good character by 
the exercise of tM most patient kindness on your part. 
Take an Interest In what Interests him, and kindly en· 
deavor to help him therein. Poultry breeding, especial
ly of Improved varieties, Is not a bad occupation and re
quires the exercise of considerable Intelligence. SlIpply 
him with pictures upon the subject, tools, materials and 
specimens of poultry, that is if you have the means. He 
will thus insensibly acquire a taste for that kind of in
formation and ability to make use of what he knows; 
and thus a stepplng stone to improvement in other dlrec· 
tlons, mental and practical, wnr be Insensibly gained. 
Do not undertake to drive him out of your sight because 
he 1s a nuisance j on the contrary, strive to see how 
much you can improve and 11ft him up. But If there Is 
any body in the world who can be a better friend to hill'. 
than yourself,lt might be your duty to encourage him 
to enjoy such intluences. 

M A. H. says: I have in view the improve
ment of a small water power:; the fall is ablut 38 feet. 
The hlght of dam w1ll be 10 feet. r propose to use a 
small turbine, and convey the water trom dam to wheel 
In a penstock. The whole length of penstock will be 
about 200 feet; about 120 feet of it w1ll be on a level with 
base of dam and the last 80feet will be built down a steep 
incline, the lower end being 28 feet lower than the upper. 
The wheel is said to use under this head 156 cubic feet of 
water per minute. The diameter of penstock when at
tached to wheel is 12 inches. What I want to know Is 
Shall I get the benefit of the whole fall If I make the 
penstock the same size all the way? If not, would It do 
to construct the portion ona level with base of dam ef 16 
inches diameter and the remaining part 12 lncbes? Also 
which would be cheaper, water or steam power? Can 
the tables giving power and quantity of water for tur
blnesbe relied on ? Answers: 1. Make the penstock of ,., 
section at Mast as great as the wheel and of uniform size. 
The effect w1ll be that:due the whole fall less the mod
erate friction of the pipe. 2. Where It is uniform and 
reliable throughout the year or that portion of the yeaI' 
during which it may be required, water power is cheap· 
est. The advantage of steam pDwer liesln its rel1ablllty 
and uniformity and the prlvJlege which It permits of 
locating the manufactory where convenience of trans
portation and proximity to market may make it desira
ble. 3. The tables of power of turbines are often un:e· 
liable j consult only those which are known to be based 
upon actual tests of the wheels themselves It a manu
facturerw1ll consent to allow a test of his Wheel before 
pul'chase, he 'can eviden tly be trustea. 

F. H. D. says: 1. How far is it practicable 
to carry steam from boiler to engine under about 60 1bs. 
pressure with pipe well protected? 2. How high vertic· 
ally can water bo raised with steam Siphon through an 
inch pipe under same pre, sure ? 3. Will coal tar do to 
paint tin roofs? 4. With 10 feet fall of water, what 
per cent of same could be raised 90 feet with hydraulic 
ram? Answers: 1. By· very carefully protecting the 
pipe with non-conducting and non-radiating covering, 
and providing for the trapping off of water of condensa
tion. steam can be conveyed almost any distance with
out great loss. AI ways make a steam pipe as short as 
pOBsible, nevertheless. We have seen steam conveyed 
several hundred feet in well covered pipe, but the most 
economical steam engines which 'have come under our 
observation have had short steam pipes. 2. We know of 
no experiments on this point directly. The Giffard in
jector has been made to force water Into a steam boiler 
while supplied with Its own steam from a separate boil
er carrying bu t half the pressure of the first. We should, 
from this fact, judge It possible for a well pre portioned 
steam Siphon to lift water to a hlght of nearly 120 feet. 
wlth 60Ibs.steam. We should make the pipe large in 
proportion to the size of the instrument. The friction 
of water in pipes is often a serious retarding force. 3. 
Yes. 4. The hydraulic ram, llf well deSigned, should 
force. with a fall of 10 feet, about five per cent of the 
water supplied to it to a hlght of 90feet. 

A. W. asks: Did you ever know of an in
stance of the water leaving a steam boiler and going Into 
the main steam pipe, so as tofillthe pipe and stop the 
steam pump? If so, what was the cause and what the 
remedy? There has been a case of the sort brought to 
my notice, and I know of no cause unless it was because 
it was a newboller, and that there was animal grease 
enough about it to make It foam badly. The boiler is 
connected with seven others, six of which are old boll· 
ers and never known to foam. It has always happened 
in the night time, when the rest were making little or 
no steam. The water used is river water. If this bol1er 
be cleaned first, so that there is not much flre under it 
before cleaning the others,it has ceased to trouble. An 

swer·: Cases have occurred in which steam has gradually 
filled a pipe as described, by condensation, where little 
or no current was passing through. Other cases are 
often met with in which so great a velocity has occurred 
as to take over sulllclent water mechanically-by foam· 
ing-to choke a pipe. Our correspondent can judge for 
himself to which class of phenomena the case which he 
gives belongs. 

E. R. D. says: I have charge of a 20x48 
Corliss engine, making 56 revolutions per minute. On 
the Side of the cylinder, there are two � inch glebe 
valves for attaching an indicator. Can you tell me why 
I get strong electric shocks when I open either of these 
valves? Is It owlngto the friction of the escaping steam, 
or to superheated steam let in from the superheater? 
Let me �sk, as to my letter, pn bUshed on page 164 of this 
volume: Were the fires caused by electricity or super· 
heated steam? I will add a little more information: 
About 20 minutes before stopping, the last fire is put on, 
consisting of shavings and coke screenlngsmlxed. Five 
minutes before stopping, full feed Is put on and kept on 
till the water is six inches above the top gage cock. 
Twentymlnu t.s after stopping and shutting offall valves, 
steam rises from 40 to 100 I bs., and w1ll con tin ue to rise 
If more cold water is not let into the boiler. Answer: 
The discharges are produced by electricity generated 
by the friction of particles of water, mingled with the 
escaping steam, against the sides of the orifice. Faraday 
proved that perfectly dry steam would not produce this 
effect. Superheated steam therefore, i8 not the cause, 
in this case. It is very probable that the fire referred to 
mayhave been due to electrical sparks, which are quit� 
capable of igniting very inllammable substances. 

C. asks: If it is 14 feet from the rim of one 
driving wheel of a locoinotlve to the rim of the other, 
how wide should the tire Of th6 driver be to remain on 
the track gOing around a 14 �egree curve] 2. Is It, or 
is it not, atmospheric pressure which causes water to 
rise In a pump to fill the Vacuum caused by the valve? 
Answers: 1. Lay It down on paper and determine It for 
yourself. You. will be better satisfied than with a mere 
estimate. 2. It Is. 

W. S. H. asks: Which is the best form of 
punch for thin hammered Iron? Should it be straight, 
with parallel �ides, as at A, or cOllic:ll, as at B, or hDl-

lowed, as at C? Answer: The straight punch will be 
preferable, as the others will be more easily broken. 

F. says: There are two lines of heavy shaft
Ing upon the same plane, but they are at an angle with 
each other of 33°. I wish to communicate 100 horse 
power from one to the other. The common mode, I am 
a ware, is with gears, but in this case the noise is a seri
ous objection. The driving shaft runs at a speed of 100 
revolutions. Hooke's universal joint can be used 
successfully up to 15<>. Can you inform me whether it 
is practicable to use three of Hooke's universal joints of 
11" each, and in this way make the angle of 33°, commu
nicating 100 horse power, and dIivlng the second line of 
.haftlng? Will It work? Will the percen tage of loss of 
power be greater than it would be If gears are nsed? 
Will the motion of the shaft driven be irregnlar? The 
size of shaft used is 3� inches diameter. Answer: Three 
Hooke's joints would be l1kely to give tronble by the 
difficulty a-nd expense of hanging and wear while driving 
them. The motion would be Slightly Irregular. There 
are patented modifications of Hooke's joints which are 
claimed to work well at any angle. If practicable, a 
belt led around guide pulleys would probably give most 
satisfactlon,lf It Is Impossible to use gearing. A double 
Hooke joint w1ll give regular motlon. In this form, an 
Intermediate shaft is connected with each main line b' 
a Hooke joint at each of its ends. 

-

J. C. C. says that our answer to J. H., as to 
sllding of wheels on curves, was correct. Without 
coning, the lIanges would last but a short time. The 
proposition of J. J. C. will not convince any railroad 
man that coning is an injury, from the simple fact that 
a pair of car wheels when they come to a curve are not 

of equal diameters, that is, the parts of the treads bear
Ing on the rail (see engraving) as at A, curve to the left 
and at B to the right. The wheel, being largest at or 
near the flange, travels a greater distance in the same 
number of revolutions than it does at figure 3, allowing 
It to curve without grinding the lIanges, that is, if 
the curve Is not too sharp; but the instant the wheel 
comes to a straight track, the bearings on the rail be· 
come of equal diameters, and the least tendency to vary 
from the center of the track is regulated by the cone. 
If J. J. C. will examine a pair of driving wheels with the 
coning worn off, he will find the lIanges half ground off 
aleo, that is If the drivers are run very long after they 
become cylindrical or nearly so. 

W. T. asks: Will you please give me the 
calculati®nfor horse power practically in use under the 
following conditions: 10 inch cylinder, 2 feet stroke, cut 
011 at end of stroke. Steam enters through about 10feet 
of 275 Inch pipe. Pressure on boller, 100 Ibs., number of 
revolutions,90. I do not know what to allow for fric
tion apd loss 01 pressure of steam in transmission j and 
the calculation without allowances gives so much· that 
It would seem to require a considerable deduction to ac
cord with our ideas 01 what we are USing. Answer: A 
ten inch cylinder has 78� inches area of piston j steam 
entering through 10 feet of 2� inch pipe from a boiler 
carrying 100 pounds steam should reach the cylinder 
with a p,"ssure of, probably, not less than 90 pounds, 
the engine making 90 revolutions per minute. Themean 

pressure will be reduced somewhat in the steam ports 
and,lt maybe, very greatly. We can tell nothing about 
it without seeing an indicator card. We can only guess 
that the average pressure on the piston in suchan engine, 
under such Circumstances, will not exceed 60 pounds per 
square inch. The horse power would,1n such a case, be 
'i8! X60 X90X4-+-33000=51 !. This, our correspondent must 
remember, 1s merely an estimate. An engineer ac
customed to the use of the indicator can settle the mat-

ter at once. The steam pipe is large enougu. Thevalve 
should not be allowed to follow full streke. It would 
save fuel and give more power If cutting off at 9(. An 
engine following full stroke usually gives an !ndlcator 
card like No. I, while,lf cutting off at !II,lt would make 
a dlagrtlm like No 2, giving equal or greater power with 
conBjderable economy of steam. 

N. T. P. says: I propose to bore a hole 8 
Inches In diameter about 8 or 9 feet Into permanent 
mOisture, insert a lightning rod into this hole to the bot
tom, and then fill the hole nearly to the top with small 
scrap Iron. Will this give sulllclent dissipating ourface? 
Answer: The ground connection which you propose is 
much betterthan the common practice of merely stick
ing the extremity of the rod into the ground for a short 
distance. The value of a ground connection depends 
on the quantity of conducting material which is intro· 
duced between the extremity of the rod and the earth. 
The greater the quantity of the conducting material, 
the better. Scrap Iron is good for the purpose. Coke 
and charcoal are also excellent. 

J. M. M. asks: Is there any liquid that can 
be prepared to black stoves with and not burn off, differ
ent from common blacking? Answer: There is nothing 
better than first quality plumbago for blacking stoves. 

W.McC.asks: Can you tell me whether 
pine stumps can be blasted by any known process that 
will be clleaper than extracting them with a machine? 
What would be the cheapest and safest mode of blasting? 
Answer: Removal by the machine would be more eft'ec
tlve than blasting, probably also cheaper. We have seen 
it stated that a good method is to bore the stumps an,l 
pour in petroleum. In a few days the 011 will have pen
etrated the stump, which is then set on fire and will burn 
until consumed. 

J. E. W. says: I havetwo shafts parallel to 
each other, distance from center to center three inches. 
I desire to transmit posttive motion from one to the 
other, both to run at the rate of from 3,000 to 3,500 revo· 
lutlons per minute and with as I1ttle noise as possible. 
Please tell me the most practicaJ, durable and econom
ical way to accompl1sh It. Answer: Will not this do? 

A and B are the two 
s}lafts, two inches from 
.center to center. Fit 
on end of each a face 
plate. C D, and connect 
with I1nks, E F, each 
three inches from cen
ter to center, making 
both llnks of same 
length by drilling the 
holes for pins simulta

neously, clamping them togethcl' during �he operation, 
and drilling in face plates, with equal precision, holes 
to take the pins. Then aSllemble as in the next 
figure. The face plates mus,t be of such size that the 
dlstances.E E and F F shall ex_ 
ceed the ;ength of llnks over 
all, as otherwise th€y could not 
pass eaclt other whlle revolv
ing. Grind the pins to fit· 
If this will not do, try friction 
gearing, If the work Is I1ght 
and It can be worked In. 

T. A. claims that January 1st, 1901, is the 
first day of the twentieth century. H. claims that Jan
uary I, 1900 is the first day of the twentieth century. 
Which Is right? Answer: T. A. 

Wm. H. Seaman, Lecturer on Botany, How
ard University, Washington, D. C ., says in reply to E. S. 
who askedGo w to preserve the morning glory pollen as 
a microscopic object: B y  mounting it in a cell tilled 
with a mixture of glycerin, distilled water and alcohol, 
you can keep It in a natural condition. The proportions 
ofthe ingredients must be varIed according to the na· 
tUre of the object. The denSity should be that of the sap 
of the plant and this is arranged by altering the propor· 
tlon of glycerin. If It is required to preserve color, but 
very llttle alcohol must be Rsed, and a drop of carbol1c 
acid to a dram of lIuld is a useful addition. Verrl11's so· 
lutlon is also very suitable. 
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Index of Inventions 
FOR WHICH 

Letters Patent of the United States 

WERE GRANTED FOR THE WEEK ENDING 

March 4, 1873, 
AND EACH BEARING THAT DATE. 

lThosemarked (r) are reissued patents:1 

AlCOhOl and ozone for vinegar, R. D. Turner ...... 1DG,470 

AnnunCiator, magnetic, W. Humans ............... 1�6,51S 

AnnunCiator, magnetic, Shank & Storer ........... IBH,465 

Auger, earth, J. B. Smith ........ .................... 1:36,555 
Auger, die, S. A. Smith .............................. 13G,391 
BanjO, H.C. Dobson .................................. 133,491 
Barrel support. F. W. Claussen ...................... 186,4-16 
Bed bottom, Ogborn & Kendrick ................... 13G,3f;2 

Bed bottom, Turnbull & Webb (r).................. "212 

Bed bottom, C. A. Tousley .......................... 131i.562 
Bed bottom, S. Dunlap ................. ............. 13u,4B4 
Beds, head rest for. B. F. Walton ........ ........... 136,"95 

Bedstead, etc., C. May ....... ........................ 130,443 
Bill1ard cue, L. Nemetz .............................. InG,535 

Boiler, sectional,Pancoast &Maule ................ 136,453 

BOiler, waSh, C. D. Reinkmg ........................ 136,::':85 
Bolt, flour, C. A. Harper ............................. 136,508 
Boot, lasting, J. C. Wightman ....................... 186,476 
Boot heels, etc., pricking, C. W. Glidden ........... lEIi,503 

Boots, shank for, J. M. Watson (r)................. 5,315 
Bottle stopper, W. Dick ........................ ..... 130,423 
Bottle and stopper, H.Naylor ............. .... ...... 186,534 
Bottle envelope, W.F. Tillinghast ............ ...... 136,394 
Bracelet, F. M. Sweet (r).......... .................. !:i,:]1! 
Brickmachlne,D.J. Irvin ........................... 13G,520 
Brick and tile machine, G. Baldwin ............. .... 136,481 
Bridge iron, 1-V. Sellers .............................. �'1D5,3S9 
Bundlng., construction of, W.Beschke ............ 13G,407 

Bung, W. F. Class .................................... 136,415 
Burial casket, A. N. Atwood ........................ 13 0,404 
Button fastening, N.B. Smith ....................... 130,556 

Can, Oil, A. P. Quinby ................................ 130,544 
Can for oil and paint, J. T. Williams ....... _ ....... .i:J(),575 
Car coupling, J. W. Jones .................. ...... , ... 1;JIj,523 
Car coupling, C. Porter .............................. 1;:;C, fl10 
Car coupling, S. B. Replogle ..................... ... 1::1:,:547 

Car, railway, H. Buck .............................. .. 1:�{j,;�·39 
Car, roof, J.C. Wands ............................... luC.:j09 
Car starter, N. J. Wilkinson ...................... ... 18;i,:jDS 
Car ventilator, C. C. Gerhardt ...................... . 1;�'';,3U2 
Car wheel, G. W.& L. "V. Snyder ................... ;'�{j,3D2 

Car axle box, J. M. Dodge ................ .... .. " ... l:>j,t24 
Car axle box, S. Ustick ............................... :':;;;,·r;2 
Carriage gear, J.L. Ware ..... ................... , ... 1::O,3'j0 

Carriage axles, Schirck and Smith ....... ........... 1;;",160 

Cartridge, metal, etc., W. H. Tooth ................. 1;j{i,,168 
Caster,furniture,J. Johnson ........... . ............ 13G,5n 
Centrlfugal machine, C. T.Burchardt ............... 1:JG,485 

Cigar tiP. W.M.Herron .............................. 136,5H 
Cigars, bunching, H. B. Dunster .................. ... l·�G.,nl 
Cigar molds, clamp for, S. Wilmot ............... ... 1;;6,3!N 

Cigars, etc., treating, J. Cuddy ................. . .... 1::li,IHO 
Coil spring, W. H. Ward ................. . .. ....... . .. 1;��j/lf;1 
Comb, band,E.Brown .................. , ............. 1:J(j,8:J8 
Cooking vessel, W. Y. Thomson .......... ........... 1;IH,.lG7 
Croquet mallet, E. A. Ross .................... ...... 1:JG,388 
Culinary press,·etc., G. B. Fowler ............ . ..... . 186,"198 

Cultivator, B. F. Brate .................... .... ....... 136,'109 
Cultivator, L. M. Ganong ............................ 13G,500 

Cultivator, E. Wiard ................................. Wi.5'l'J 

Cultivator, W. Willertou .............. ...... .. . . ... 13G,4i7 
Digger, potato, H. n. Norton .................. .. , ... 1�(j,GB6 
Docks, building, Thompson & Pattison ... , ........ 1S(j,�60 

Door spring, G. Geer ................................. r:;!i,371 
Door and gate spring, Bean & Mills ........... .. ... 1:Jfi"JS2 

Doors, etc., relishing, F. D. Green .............. . , .. lSO,GOG 
Doveta1llng machine, J. E. Haskell ......... ....... 126,3'14 

Drill teeth, S. Black .......................... ..... . .. 13G,408 

Elevator, water, Erwin & Shoulters_ ......... " ... IS6.SGS 
Engine, etc., slide valve, J. Nesbitt (1') 5,310 
Excelsior machine, ",V.H. Mayo................. . 13ij,329 
Fence post, J. M. Beebe....... .......... ............ l;�(j,-,!OG 
Fences, stretching, J. T. Manghan.. . . . .. . . .. . . . . . 136,5<'3 
Filter, water, W. M. Conger ..................... . . . . lSG,DG! 
Fire kindler, C. A. Nisbett ................ ........ .. . 1"6,451 

Fireproof building, A. K. Holte... . . ... .. ..... . . .. . . 126,515 

Fire pipe, H.Palmieri. ............................... 136,53i 
Float, peg, P.A. Schoellhorn ................... ..... 136,551 
Floor clamp, J. J. Foster .......................... .. 136,428 
Food, artifiCial, H. C. Morris ........................ 136,447 

Fuel, J. R. Hayes ..................................... 13G,375 

Furnace and door, R R. Hawley .................... 136,509 

Furnace, boller,M.A. Foster ....................... lS6,497 

Furnace,reheating, H. Chisholm .................... 13(i.413 
Furnace, etc., B. R. Hawley ......................... 180:510 

Furnace lining, S Danks ........................... .. l:::(j,'�21 
Furniture, school, J. L. Riter ....................... 18G,5 48 
Furniture, spring, H. Hard .......................... li:Hi,50"l 

Gas illuminator, J. B. Van Patten .................. 13(i,5G5 
Gear cutting machine, J. W. Foster ................ 135,129 

Generator, ozone, R. Heneage ...................... ):3G,511 
Genera!·or, ozone, R. Heneage ........... ........... 13ii;312 
Generator, steam, O. W. Ketchum ................. . 1;Jfi,G24 
Grain, etc., protecting, J. M. Joannides ............ 13G,431 

Hand rest, J. Belford ............................ .... 1:36,357 
Harness, loop for, W.Parsons ........ .. ............. 135,454 
Harness hames, guard for, C. H. Allen ............. 130,'l03 
Harrow, sulky, G. W. Van Gorder ........ .......... 136,5&1 
Harvester dropper, J. B. Gathright ................. 136,370 
Hatchet blank die, J. yerkes ........................ 1J6,479 

Head rest, O. M. Mitchell ............................ 136,531 
Heater, gas, C. H. Prentiss ........................... 130,383 
Hogsheads, �tc., moving, F. O. J. Burr ............. 136,.186 

Holder, tool, I. F. Murch ........................... 136,450 
Horseshoes, calk for, J. J. Mervesp ................ 136,3 79 
Hose coupling, G. Westinghouse, Jr ............... 136,397 
Hub, vehicle, Royer & Rouse ........................ 136,459 
Hydrant, T. Ragan ................................... 106,545 
Ice cream freezer, S. S. Fitch ....................... 130,496 
Iron, smoothing, A. B. Wimpenny .................. 136,401 
Ironing app'aratus, R. A. Tyler ................... ... 136.471 
Jacl\,Uftlng, T. W. H. Mosely ....................... 136,533 
Jar, fruit, H. Hering ... ........................ , .... 1%,513 
Kettle, tea, C. D. Woodruff ......................... j3S,576 
Kiln, brick, Walsh & Taylor ........................ 136,568 
Knitting machine, J. M.Armour .................... 136,480 
Knife and fOl'k, folding, H. Schumacher ........... 136,G52 
Knife and putty box, J.N. Gaches .................. 136,499 

Lamp, F. A. Flanegln ................................ 136,427 
Lamp, G. H. Simmons ................................ 136,553 
Lamp, White & Knight .............................. 136,573 

Lamp, street, F.IIartmann ......................... 136,37 
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