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fNllW SERIE8.1 

THE GATLING SYSTEM OF FIREARMS. 

Probably the most destructive field weapons, ever yet de· 
vised by man, are those illustrated in the accompanying en­
gravings. In saying this, we are perfectly aware that Wd· 
make a very strong statement. No cla .. s of invention has abo 
sorbed more thought and study than that of military engi. 
neering. "How to kill" most efi'octi vt:ly has beeu L probl�m, 
to the �olution of which the finest mechanical geniu., aided 
by all the dj�coveries of science, has been applied for ages. 
It is indeed sad to reflect upon the appartlnt n,cessity for im· 
provements in the means by which wholesale slaughter is to 
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bp perp�trated; but one conso,ation may be drawn from the 
consideration that the more destrucllve weapons can be made 
the Ie,s is the probability that nadons will seek. to settle 
their controversies by the stern arbitrament of blood, and the 
SOODer will. CO;qle the bappy era when a bt'tter and wi.er 
method for the adjuotment of difi'"rences wiltbe adopted. 

A peculiar merit of Mr. Gatling'd invell�ion is the fa ·ilitY 
with whichJt may be adapl�d 10 the exigencie� of field war­
fare in various pafts of the world. The engravings illu.trate 
several such ai'plications, the largest eXllibiting the way in 
which it may be u"ed on th" back.s of camels, in India or 
othtlr orientall egions where the a bsence of good roads and 
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thp peculiar features of the country render these animals 
most 8ervlceable both for attack. and defence. 

We think. it safe to �ay that one of these guns, mounted 
upon the back of a camel, as .hown in our engraving, or car­
rled by an �lephant would be, in ,orne .ituation�, an efficient 
substitute for a regiment of men armed and equipped in the 
best modern style of infantry practice. Figs. 2,3, and 4 re­
preent respectively the batte:y gun mount�d on a horse with 
ammunition, etc .. the gun as it app<ars mounted on a tripod 
readv for service, and, lastly, the gun With its tripod folded 
and car/it3d on the Shoulders of two men, whdeothers carry 
the supply of ammunition. 



For a description of this gun, we avail ourselves of an ex­
cellent and exhaustive essay upon the subject, which we find 
in the "Science Record," for 1872*, from which we shall 
make such extracts as suit our present purposes. 

HISTORY OF THE GUN. 

The inventor of this wonderful 
arm is Dr. Richard J. Gatling, at the 
time of its discovery a resident of 
the city of Indianapolis, in the State 
of Indiana, but now of Hartford, 
Conn. He first conceived the idea 
of a machine gun in 1861, and is just­
ly entitled to the proud distinction 
of being the originator of the first 
successful weapon of the kind ever 
invented. His firBt "battery" or gun 
was co�pleted in that city in the 
early part of the year 1862, and his 
first American patent bears date No­
vember 4th of the same yel>r. The 
gun was fired repeatedly during that 
year in Indianapolis, in the presence 
of hundreds and thousands of per­
sons, over two hundred times a min­
ute, and its performance was regard­
ed by military men as so satisfactory 
that the Governor of that State, Hon. 
N. P. Morton-now United States 
Senator-appointed a committee of 
gentlemen of high standing and mil­
itary experience to examine and re­
port upon its merits. The commit-
tee performed the task assigned them, and on 
the 14th of July, 1862, made a highly favor­
able report to the Governor, from which we 
quote the following brief extract: 

"The lock is certainly ingenious and siril­
pIe in its construction, and fully protected 
from injury" f rom a.ny cause:- The barrels are 
so arranged as to fire inderendently of each 
other, so that an injUIy to one does not affect 
the others. There are no complicated parts, 
and the common soldier can keep it in order 
as readily as he can his musket. It is so sub­
stantial as to endure without injury the same 
usage as an ordinary field piece. The dis­
charge can be made with all desirable accu­
racy as rapidly as one hundred and fifty times 
per minute, and may be continued for hours 
without danger, as we think, from overheat- -
ing. _ Two men are sufficient to work the gun, 
and two horses can carry it over the field with 
the rapidity of cavalry." 

This report and his own personal observa­
tion so impressed Governor Morton that, in 
a letter to P. H. Watson, Esq., Assistant Sec­
retary of War, he recommended the weapon 
to the United States War Department as a 
"valuable and useful arm." 

MANUFACTURE OF GUNS IN CINCINNATI. 

In the meantime Dr. Gatling had twelve of 
his guns manufactured in an establishment 
in the city of Cincinnati, Ohio, and fired them 
there repeatedly in the presence of army offi­
cers and the citizens generally. Amon,5tlilOse 
in that city who witnessed the performances 
of the gun was Major-General H. G_ Wright, 
then in commaDll of the United States forces 
in that district, who also was so favorably 
impressed with it that, under date of March 
11, 1863, he wrote to Brigadier-General J. W. 
Ripley, _ Chief of Ordnance of the United 
States army. indor�ing it as "possessing 
much merit," particularly "as a device for 
obtailliDg a heavy fire of small arm� with 
very few men j it seems to me admirablyadap. 
ted to transport steamers plying upon the 
Western rivers, where infantry squads are 
n�eded for security against guerilla and oth-
er predatory bande. 
TRIALS BY THE U. B. GOVERNMENT. 

Thus brought to the notice of the 
authorities in Washington, Rear Ad­
miral Dahlgren. Chief of the Bureau 
of Ordnance, ordered a trial of the 
gun, which took place in the Wash­
ington navy yard. 'fhe official re­
port made to him on this occasion, 
bearing date May 20, 1863, concluded 
thus: 

"The gun or battery has stood the 
limited test given it admirably j has 
proved itself to be a very effective 
arm at short range j is well con­
Iltructed, and calculated to stand the 
usage to whioh it would necessarily 
be subjected. It is suggested that 
an improvement in the manner of 
rifling the barrels would be advan­
tageous:' 

In accordance with the suggestion 
ot this report, Dr. Gatling had a new 
set of barrels, with a change in the 

Jtiroiifi( 
ritling, made and put in the gun j and it was on the 17th of 
July, 1863, again fired at the Washington navy yard, in the 
presence of a number of officers. The official report of this 
trial states that" the penetration of the Gatling battery was 
equal to that of the Springfield musket j" that the gun in its 
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"mechanical construction is very simple, the workmanship 
well executed, and we are of the opinion that it is not liable 
to get out of working order." 

'rhose trials were so satisfactory to Admiml Dahlgren that 
he gave permission to commanders of fleets and �'lu[\drons 

to order what guns they might think 
proper for the service: but few guns 
were then furnished, however, owing 
to Dr Gatling's inability to make 
them in quantities, and want of time 
to see naval officers and impress upon 
them their value aud true character. 
But some of them did get into ser­
vice before the close of the Ameri­
can war, and were used effectively in 
repelling rebel attacks upon the 
Union forces under command of Gen­
eral Butler, near Richmond, Va. 

Y ARIOUS OTHER TlUALS AND 

REPORTS. 

Trials in France, ill 1867, proved 
the superiority of the gun over 
the famous mitraille.use. but the 
Emperor claiming the latter as lIis 
own, refused to recognize the merits 
of the American arm so far as to su­
perBede the mitrailleuse by it. 

The gun was thoroughly tried by 
the United States Ordnance Bureau, 
in 1865, favorably reported upon, 
and adopted. 

In Vienna, in July, 1868, the Mili­
tary Committee of the Austrian Governmen t 
gave the gun a trial, which produced a very 
favorable impression. In this trial the gun 
fired 246 shots per minute, hittiDg 216 times, 
while infantry, firing 721 shots per minute, 
hit only 196 times. 

At Shoeburyness. England, in September, 
1870, the gun was tried in comparison with 
the celebrated nine pounder India bronze 
muzzle-loading gun, the twelve pounder 
Armstrong breech-loader &eld gun, the Mon­
tigny mitrailleuse, the Martini-Henry breech­
loading rifie, and the breech-loading Snider 
rifle j t.he three last at �hort distances, up 
to 1,200 yards. Probably no arm was ever 
put to a severer test than that the Gatling 
gun endured on this occasion, yet the com­
mittee, embraciDg the highest military ex­
perts of the kingdom. made a most favora­
ble report upon it, recommending its adop­
tion. A subsequent exhaustive. trial at 
Woolwich resulted in its adoption by the 
British Government. 

Its merits, thus demonstrated by actual 
experiment, have Recured its adoption by 
Russia, Turkey, Hungary, and Egypt, in 
addition to the United State� and England. 
MAIN FEATURES AND SUPERIORITY OF THE 

GATLING GUN. 
The main features and superiority of the 

Gatling gun may be summed up thus: 
1. Its rapidity and continuity of fire. 
2. Its simplicity-there is nothing com­

plex about the gun. 
3. Each barrel in the gun is provided 

with its own independent lock or firing 
mechanism. 

4. Thfse locks �l'e made interchangeahle, 
and are strong and durable j but should 
they get out of order, the gnn is so con­
structed that any one or all of them cun be, 
in a few moments, take:! out and others in­
serted in their places, and so the gun can 
be kept in perfect worl,ing order at all times 
on the fidd of battle. It will not be dEnied 
that this is a feature of the greatest value. 
iI the lock mechanism is the most essential 

part "f a machine gun, and is the 
OD ly part liable to get out of ord er 
from use. 

5. All the locks revolve simulta­
neously with the barrels, carrier, and 
inner breech, when the gun is in op­
eration. The locks also have a re­
ciprocating motion when the gun is 
revolved. The gun cannot be fired 
when either the I.!arrels or locks are 
at rest. 

6. The gun is made of single bar­
rels, open at muzzle and breech, with 
space between them for the free cir­
culation of air and radiation of heat., 
thus preventing to a great extent 
that heating and fouling of the bar­
rels which, otherwise, the rapidity 
and continuity of its fire would 
cause. 

7. _The iRolation of t.he barrels 
makes their expansion and contmc­
tion equal and uniform, and thus 
they suffer no distortion from these 
causes, as they would if massed to­

gether. 
8. The barrels are open from end 
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to end, and can easily be kept clean by the use of a swab or 
wiper. 

9. The cartridges are loaded directly into the rear ends of 
the barrels; thus all leakage of gas at the breech is prevent· 
ed. 

10.The gun fires a shot at a time in rapid succession,and thu�, 
by dividing the time used in rapid firing into equal parts be· 
tween the discharges, and preventing an accumulation of 
recoil, it admits of larger charges, heavier balls, and conse' 
quently greater range. 

11. This peculiarity of no recoil is of special value in the 
defenses of bridges, fords, mountain passes, etc., which are 
frequently attempted during darkness, fog, or storm, as also 
in the smoke of battle, when the movement of the enemy 
cannot be accurately observed. 

12. Firing a shot at a time also allows a lateral motion of 
the gun to be kept up during the time of firing, which result 
is attained in the Broadwell carriage upon which it is mount· 
ed, or by the Kinne attachment to the carriage manufactured 
at Colt's armory, Hartford, Conn., by which the gun is tra­
versed automatically. 

13. No resighting and relaying are necllssary between the 
discharges. "'-hen the gun is once sighted, its carriage does 
not move but at the will of the operator, and the gun can be 
moved laterally when firing is going .on, as heretofore reo 
marked, so as to sweep the sector of a circle of twelve or'more 
degrees without moving the trail or changing the wb,e�ls of 
the carriage. 

14. The contiml.ous firing, a shot at a time, avoids all de· 
flections of the balls. 

15. As musketry fire, the small Gatling can be trained with 
far more accuracy and delicacy than small arms from the 
shoulders, and has no nerves to be disturbed in the din, .can­
fusion, and carnage of the battle field, nor will the smoke of 
battle prevent its precision. 

16. It requires fewer horses and men to' serve it. The 
weight of the small Gatling is on).ythree hundredweight, of 
the medium,,.ijve lllmdredwefght, and of the largest sized, 
sb; hundredweight. Two men serve the first, and from five 
to seven men the last two. A still smaller sized gun, weigh. 
ing only one hundred and twenty-five pounds, has recently 
been constructed at Colt's armory under the supervision of 
Dr. Gatling, a full description of which is given hereafter. 

17. Its great economy, not only in men and horses, but in 
ammunition. 

18. The great safety in the transportation of this ammuni­
tion. The cartridge cases or shells for the larger Gatling 
guns are constructed of sheet metal which is ii'. of an inch 
thick; the heads are made solid, and solder is used in their 
bases. These shells can be reloaded and fired from fifty to 
one hundred time�. They are also waterproof, strong enough 
to stand all usage incident to the service, and are safer in 
transportation, are of less weight, and occupy less space, thus 
requiring fewer men and horses, for their transportation and 
service, than artillery ammunition. By carrying loailing mao 
chines, with extra balls and powder, and detailing men ·to 
reload the shells after they have been fired on the field of 
l;attle, a supply of ammunition can always be kept up in 
time of action. 

1!). The operation of loading is greatly simplified. There 
is no need of sponging, capping, priming, adjusti�g of fuses, 
cocking, etc. All that is required is to lIupply the hopper 
with the cartridges ant! to turn the crank, when a continuous 
stream of balls can be discharged. 

20. The flanges of the cartridges have square faces in 
front, which enable the shells to be easily extracted from the 
chambers of the barrels, after they have been fired, by the 
improved extractors with which the locks are now made. 

21. The great range of the large gun, equal for all practi. 
cal purposes to that of the field gun,and greater:)n accuracy 
and precision, given to it from the use of th� elongated 
leaden bullet, which has great specific gravity and small air 
resistance. 

22. The projectiles of the large gun may be either solid 
shot, shell, or canister, like those of field artillery. 

23. The balls of the Gatling gun ricochet for a greater dis· 
tance than the shells or missiles of the field piece. 

24. The feeding drums and feed cases of the gun can all 
be used with any gun of the same calibre. 

25. The working parts of the guns are encased in the 
breech covering so as to be entirely protected from dust and 
bad weather. 

26. The largest sized gun, with a range of from two thou· 
sand to three thousand yards, can be taken apart, packed on 
mules, carried across mountains, and on its arrival at its des· 
tination can be reassembled in a few minutes. 

DESCRIPTION OF THE GATLING GUN. 

The gun consists of a series of barrels in combination with 
a grooved carrier and lock cylinder. All these several parts 
are rigidly secured upon a main shaft. There are as many 
grooves in the carrier and as many holes in the lock cylinder 
as there are barrels. Each barrel is furnished with one lock, 
so that a gun with ten barrels has ten locks. The locks 
work in the SlotR formed in the lock cylinder, parallel to the 
axes of the barrels. The lock cylinder, which contains the 
locks, is surrounded by a casing which is fastened to a frame, 
to which trunnions are attached. There is a partition in the 
casing, through which there is an opening, and into which 
the main shaft, which carries the lock cylinder, carrier, and 
barrels, is journaled. The main shaft is also, at its front 
end, journaled in the front part of the frame. 

In front of the partitbn, in the casing, is placed a ca.n 
provided with sCrew surfaces. This cam is rigidly fastened 
to the casing, and is used to impart a reciprocating motion to 
the locks when the gun is revolved. There is also, in the 
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front part of the casing, a cocking ring, which surrounds the 
lock cylinder, is attached to the casing, and has on its rear 
surface an inclined plane with an abrupt shoulder. This 
ring and its projection are used for cocking and firing the 
gun. This ring, the spiral cam, and the locks make up the 
loading and firing mechanism. 

On the rear end of the main shaft, in the rear of the parti. 
tion in the casing, is located a gear wheel, which works to a 
pinion on the crank shaft. The rear of the casing is closed 
by the cascable plate. There is hinged to the frame in front 
of the breech casing a curved plate, covering partially the 
grooved c!trrier, in which is formed an opening through 
which the cartridgea are fed to the gun from feed drums. 
The frame which supports the gun is mounted upon the car­
riage used for the transportation of the gun. 

The operation of the gun is very simple. One of the feed 
drums filled with cartridges is placed upon the gun,as shown 
in the engraving; a man then turns the crank, which, by the 
agency of the gearing, revolves the main shaft, carrying' with 
it the lock cylinder, carrier, barrels, and locks. As the gun 
is revolved, the cartridges, one by one, dro�to the grooves 
of the carrier from the feed cases, and iBStantIy the lock, by 
its impingement on the spiral cam surfaces, moyes forward, 
pushes the cartridge into the chamber, and, when the butt 
end. of the lock gets on the highest proje8tion of the cam, the 
charge is fired, through the agency of the cocking device 
which at this point liberates' the lock, spring, and hammer 
and explodes the cartridge. As soon as the charge is fired, 
the lock, as the gun is revolved, is drawn back by the agency 
of the screw'surface in the cam acting on a lug of the lock, 
bringing with it the shell of the cartridge after it has been 
fired, which is dropped on the ground. Thus,it will be seen, 
when the gun is revolved, the locks in rapid succession move 
forward to load and fire, and return to extract the cartridge 
shells. In other words, the whole operation of loading, clos­
ing the breech, discharging, and expelling the empty car­
tridge shells is conducted while the barrels are kept in con· 
tinuous revolving movement. It must be borne in mind that 
while the locks revolve with the barn'ls, they have also, in 
their line of travel, a spiral reciprocating movement; that is, 
each lock revolves once and moves forward and back, at each 
revolution of the gun. 

The feed drum has been lately applied to the gun by Mr. 
L. W. Broadwell. It takes the place of the feed cases pre· 
viously used. The feed drum is a cylinder, containing four 
hundred cartridges, and by its use, four hundred shots can be 
fired, one man only being required to work the gun-that is, 
to attend to the feed and turn the crank-and all of these 
shbts can be fired in one minute. The ammunition is carried 
in the drums, and as soon as one is emptied, it is removed 
and replaced by a full one, the change only requiring a few 
seconds. 
. The carriages for the gun which are represented ill the 

plates are manufactured in Europe of wrought and cast 
iron; those made at Colt's armory, Hartford, Conn., are con· 
structed of wood, and there is attached to them an automatic 
traversing apparatus, which, by the act of turning the crank, 
causes the gun to traverae through a maximum angle of six 
degrees. This angle can be diminished at will, or the appar· 
atus can be thrown out of gear in an instant, and the gun be 
fired in one direction. • 

The use of these guns in connection with camels was, we 
believe, suggested by Col. H. H. Maxwell, R. A .• Superint�d­
ent of the Cossipore Gun Foundery, whose experience in East 
India warfare led him to believe the adaptation would prove 
of the greatest benefit. From this has resulted the camel 
gun illustrated herewith. 

It is needless for us to dwell upon the importance of this 
gun. All future warfare will be modified by it to an extent 
difficult to foretell. Mr. Gatling has placed his name on his· 
toric record with the greatest military inventors of this or 
any previous age, and has achieved a success which his ge· 
nius and persistent effort well merit. 

Mr. Gatling's present address is at Colt's Foundery, Hart· 
ford, Conn., where the guns are manufactured. 

_c_ .. 
Stealll on the NeW' York Canals. 

Last year the Legislature of the State of New York offered 
a reward of one hundred thousand dollars for the best plan 
for canal boat navigation by power. But as yet no person 
has produced the right sort of a plan, and the reward is still 
open for competitor&. 

The Slate Auditor, in a recent report, says: 
The Legislature of 1871 passed an act entitled " An act to 

foster and develop the internal commerce of the State, by in· 
viting and rewardicg the practical and J>'rofitable introduc· 
tion, upon the canals, of steam, caloric, electricity, or any mo­
tor other than animal po wer, for the propulsion of boats;" 
and appropriated for that object the sum of $100,000, to be 
paid to the owners of the successful plans, not exceeding 
tbree ill number, which might be submitted for trial, and 
tested and approved by the commisrioners appointed under 
the act. The act further provides that the commiEsioners 
sh�ll demand and require: 

First-The inventions and devices to be tested and tried 
at the proper cost and charges of the partiea offering the 
same for trial. 

Second-That tho boat shall, in addition to the weight of 
the machinery, and fuel reasonably necessary for the propul­
fion of said boat, be enabled to transport, and shall actually 
transport on the Erie canal, on a test or trial exhibition, un­
der the rules and regulations now governing the boats navi· 
gating the canals, at least two hundred tuns of cargo. 

Third-That the rate of speed, made by said boat, shall not 
be less than an average of three milea per hour, without in­
jury to the canals or their structures. 
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Fourth-That the boat can be readily and easily stopped 

or backed by the use and power of its own machinery. 
Fifth-That the simplicity, economy, and durability of the 

invention or device must be elements of its worth and use· 
fulness. 

Sixth-That the invention, device, or improvement can l,e 
readily adapted to the present boats; and, lastly, that the 
commis ioners shall be fully satisfied that the invention or 
device will lessen the cost of canal transportation, and in­
crease the capacity of the canals. A means of propulsion or 
towage, other than by 'a direct application of power upon the 
boat, which does nOG interfere in any manner with the pre­
sent methQd of towage on the canals, and complying in all 
other respects with the provisiuns of the act, may be enti­
tled..to'the benefits thereof; but this shall not be construed 
to apply to the system known as the Belgian system, or to 
any mode of propulFion by steam engines or otherwise, upon 
either bank of the canals. 

. Previous to the passage of this act, steam had repeatedly 
been introduced, by way of Experiment, on the Erie and Os· 
wego canals, resulting in a speed of three mill'S per hour 
with cargoes of two hundred tuns, but it was only accom. 
plished at such a cost as to preclude its profitable employ­
ment. 

The reward offered by the State has induced a renewal. of 
experiments, and it is to be hoped that it will result in 
some invention or device by which some motor other than 
animal power may be found practicable in the propulsion of 
boats upon the canals. As yet, the reward has not secured 
that object. It is bdieved, however, that it has caused an 
agitation upon the subject, which will, sooner or later, result 
in success. 

While it would be very desirable to apply steam as a mo­
tor to the form of boats now in use, it is deemed by many to 
be impracticable with the canals at their presentdimensions. 
The paddle wheel and the screw, since the introduction of 
steam as a motive power, have been the only methods suc­
cessfully employed in the propulsion of vessel�. It is claimed 
that, with a good propeller wheel working under the most 
favorable circumEtances, as in the open sea, the loss of power 
amounts to from forty-five to fifty-five percent; but employed 
in the canals, the loss rises to seventy and even eighty per 
cent. I f  this be true, engines out of all proportion to the 
work to be accomplished would have to be employed, and 
hence unprofitable when brought into competition with ani­
mal towage. 

'fhe employment of tugs might, to a certain extent, be at­
tended with success, but the loss of power adds corresponding­
ly to the cost, which may in a measure be compensated by an 
increased speed. This method of towage 11as at different peri­
ods been introduced, and the fact of its early abandonment 
leads to the conviction that it is unprofitable. 

It has been suggested that a railroad might be constructed 
on each side of the canal, and the boats drawn by locomo­
tives. 'This plan has many advocates, but it is urged against 
it that the great outlay required to introduce this method 
renders its adoption impracticable. 

The Honorable W. H McAlpine, late engineer and survey­
or of this State, in a recent letter from Europe, where he is 
at present sojourning, mentions a method employed in Eu­
rope, and known as the Belgian system, which he had wit ­
nessed and believes to be just what is needed on our canals. 

This system to which Mr. McAlpine alludes was exhibited 
on the Erie canal, between Albany and West Troy, previous 
to the close of the navigable season of 1871. Its operation 
was witnessed by the State officers and distinguished citi­
zens from different parts of the State. 

The system apparatus employed may briefly be described 
as .follows: A wire cable is laid on the bottom of the canal, 
passingthrt)ugh intervening locks, and fastened at the two 
extreme ends; and a steam tug or tow boat provided with an 
engine to which is attached a clip drum, or grooved driving 
wheel, with suitable guiding and tightening pulleys. The 
boats to be towed are made fast to the tug, and the process 
of towing is performed by lifting the cable from the bottom 
of the canal by means of a grapple, and placing it over the 
clip drum and under the tightening or press pulleys. The 
cJip drum is then put in motion (turned) by the machinery 
in the tug, causing the cable to pasa over it and fall back 
again into the canal at the stern of the tug. Thus the tug is 
drawn along the cable with the same facility as a locomotive 
is drawn on the rails, though there is no slipping as in the 
case of the locomotive. All the power of the engine is di· 
rectly employed in the propulsion of the tug. 

It is claimed by the advocates of the system that its gene· 
ral introduction would be attended with complete success in 
diminishing the time of trips, the cost of transportation, and 
increasing the capacity of the canals. 

This plan of towage appears to have been excluded from 
competing for the reward offered by the State. No good rea­
son is seen for the exclusion of this or any other aprarently 
practicable system from the benefits of the act. The policy 
of the act is the encouragement of inventors and others to 
perfect and test their several plans, and enable the State to 
s(·l(ct from all that which shall promise the best results. 
Any plan which will practically combine economy with 
greater speed than is now attained, and employing the boats 
at present in use, will not only prevent the diversion of trade, 
but largely increase the businf'IIS and revenues of the canals. 

To secure such 'results, the State should offer .wery encour· 
agement and essential aid, and should exclude no system 
from her bounty which promises the successful and speedy 
introduction of fteam on her public works. The reduction 
of time, in making a trip to and from tide water and the 
lakeR, is a matter of the greatest impOl'tance, and should ru 
ceive the most careful attentiml of the Legislature. 



Improved Circular He-Sawing Machine and Sid­
Ing Saw. 

Our engraving is a representation of a re·sawing machine, 
to w hich was awarded the first mOOal and diploma at the Ex· 

hibition of the American Institute for 1870. The award was 
made with discrimination and justice, a� the machine j� un­
doubtedly one of the best of its kina. 

A prominent feature of the saw is that the feed rolls may 
be set inclined to the saw, so as to saw siding. This adjust· 
ment is made simultaneously for all the feed rolls by inclin­
ing the table 'to which they and their geILring are journalOO, 
a set screw holding the table when set, and a simple adjust­
ment compensating for what would other­
wise be the increased tension of one of the 
belts when the table occupies this position. 

The feed rolls have an adjustable speed 
motion through the use of a system of cone 
pulleys intermediatfl between the first pul­
ley, from which motion is can'ied to the 
feed, and the last, which imparts motion to 
the gears of the rolls. They are also se1£­
centerinll', so as to guide the stuff for uni­
form thickness through all inequalities on 
each side of the saw; or they may be made 
not self'centering, and may be held in a 
fixed position by the adjustment. of a single 
!lcrew. 

The machine is constructed in a very sub­
stantial and workmanlike manner. It was 
patented F ebruary 2, 1870, and is manufac­
tured by John B, Schenck's Sam, the manu­
facturer� of the celebrafud Schenck's plan­
el'S, at Matteawan, N. Y. The salesrooms are 
at 118 Liberty street, New York, where the 
machine maybe seen and the firm addressed. 

Museum ot Natural Hislory. 

Jtitutifi, l\tnttitau. 
"I have long entertained the opini,m that more was exact­

ed from locomotive e ngineers, in proportion to their pay, 
than from any other class of operati ves on railway S. Theil' 
post is one of dangers, and on their skill, judgement and 
fide1it,..., the safety of the public largely depends. As a class, 
they thoroughly appreciate the illl portance of the trnsts that 
are confided to them, and not only do they uncomplainingly 
endure hardships, exposure and necessary overwork, but 
they have furniRhed many examples of self· devotion, as no· 
ble as any in history. The past year, all our employees 
have worked well and faithfully to advance the company's 
interests. Not a passenger has been killed or injured on our 
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Robertson's Telelrraphle In .ulator. and BraCkets. 

This invention consists in the use of. tubular slotted in�u­
lators prov ided with projecting lugs at the end�, and fitted 
iuto a bracket so as to be entirely held th,· rein, the lugs en­
tering recedses provided in the sides of the bracket. The in­
sulator is made of glass or other nt9n-conducting material. 
At its ends are projecting lugs or ears. The bracket, madp, 
of wood or other material, is as thick as the insulator is long 
between the lugs. It has one or more apertures through it  
for the insulators to be held in, one aperture for everv insu­
lator. To every such aperture in the bracket leads

' 
a slit 

from front or back. The insulator is fitted through th� 
bracket with its lugs in the slit, and when 
through is turned so as to bring a slot in line 
with the slit for the admission of the wire. 
When that has been applied, the insulator is 
once more turned to bring the slot out of line 
:vith the slit, so as to have the wire entirely 
lllclosed. Staples may be driven over the ears 
into the colllltersunk part.s or sockets of the 
bracket to prevent the insulator from turning 
spontaneously. The wire may be further 
fastened by a short wire drawn through a 
hole in the bracket., and twisted about the 
main wire. 

'I.'ubular insulators heretofore 'used were 
not. slotted, and the wire could therefore only 
be lntroduced by being parted and then again 
united. 

In actual work, the advantages and simplici­
ty of thi8 invention are that, the bracket be­
ing nailed or otherwise fastened to the post, 
the wire can be repaired, renewed, or removed 
without trouble, the slit in the bracket al­
lowing the wire to drop into the insulator 
hole at once when the slit is in line. 

'fhe Museum of Natural History in Cen­
tml Park, New ,;york', is rapidly becoming 
an attractive and important institution. It 
is open to the public free, and is daily visit­
ed by thousands. 

SCHENCK'S CIRCULAR RE-SA.wING MAOHINE. 

The insulafor can at any time be put on, 
without disturbing the wire, by means of the 
slot in it, and then pushed into the hole in 
the brack�t, all that is necessary being to 
keep the lugs opposite the slit in the bracket, 

Since its first opening and reception last year, many valua· 
ble acquisitions have been received; the more valuable being 
the collection of Prince Maximilian of Germany, which con­
tains a vast number of fine specimens, accumulated by the 
labors of a lifetime. Beside this collection and the remark­
IIble Verreaux cabinets, a fine specimen of ichthyosaurus has 
he en added. This fossil is imbedded in a slab from the lias 
formation of Europe, and is one of the most perfect ever 
found; the plates of its enormous eyeballs are peculiarly 
distinct. Over 14,000 specimens of birds, besides several 
hundreds not mounted, are in course of rapid preparation 
for public inspection and study. A case recently received 
from Paris contains many finely mounted birds and mam­
mals. Another valuable acquisition is a fo�sil elk from the 
bogs of Ireland. Tb is is a perfect skeleton. the antlers be 
ing of enormous size. Two very fine specimens of quartz in 
crystals have lately been presented to the museum. One 
consis.ts of a bloek about two feet in diameter, com pletely 
studded with pri,ms from half an inch to two inches in di­
ameter, eacll prism being perfectly six·sided. A department 
of building stones has lately been introduced, the design of. 
which is to afford builders and all interested an opportun:ty 
to examine at a glance the various building stones of this 
country and of the world. Other additions are constantly re­
ceived. A list of the mammals has just been completed and 
put in the hands of the printer, and a full catalogue will be 
ultimately prepared. 

-.•. -
Ji>rendums to Locomotive Engineers. 

The first duty of railway managers is to sbcure skillOO and 
reliaHe employees in every department, and to do this they 
must pay them we:!. It may not in every case be possible 
to give the workmen in the different departments a direct 
portion of the Eavings made, due to extra care and skill , as 
is done in many manufactories and workshops; but it is pas 
sible to reward them for these requisites in some manner­
When the Philadelphia, Wilmington and Baltimore RaHwa.y 

t.rains, and it is the desire of the management to recog- and then pushing it in til! the lugs clear the bracket; .then, 
nize the zeal with which the service of all has been reno by turning the insl11ator slightly round and putting the small 
dered."-Railway Times . staples over the Ings, (which latter can be done with perfect 

• _ _ ease,) the insulator is secured in its place, and the wire effec. 
TRISCOTT AND WHEELER'S SHOE FASTENINGS. tually prevented from getting out. 

. . . .  To retain the telegraph wire in its place, all that b neces-
TIllS neat and seemmgly very con,:eme�t deVice, for fast· sary is to pass a wire through the small hole under the inau-

ening the ends of .shoe or boot. laces, lS claimed to hold them. htor, and fasten it by twisting it to the main wire at each 
very firmly, and, at the same bme, to be tasteful and comely side and the main Wl're l'S etrectu lly t· 'd' th 1 1 . .. b h h bl" th d' , J.H a re alne, e W 10 e 
III appearance, ObV1atl�g at t e trou e m tymg e or 1· process being exceedingly simple and dlective. �ary k�ot, an� �reventmg the annoyance caused by the knots There is, it is claimed, no risk of the insulator being broken 

ecommg untle . or disconnected, or of the wire becoming disc-lnnected' and 
Fig. 1 represents a shoe with laces fastened as when worn. any unskilled workma Id d II th t" . ' 

'. .. . . . . . n cou a a a IS necessary ln re-
FIgs. 2 an� 3 represent the fastemngs 10 dIffere?t po ntt?ns. pairing and fixing the line. 

The devlCe consists of two parts, A and B, whlCh are hlllged Mr. John Robertson, of Carbondale, Pa., is the inventor. 
-.•. -

Noyes' Vacuum Tanks Cor Tannln� Leather. 

The object of this invention is to so construct tanks for 
tlLnning leather by the vacuum process, and for other purpo­
ses, that they will be sufficiently strong IV hen made of wood 
and tight enough to preserve the vacuum. It consists it; 
one or more layers of pitch or cement of any suitable kind 
applied whenin a fluid state, so that not only every crack and 
cr.cvice in the walls antI sides of the tank will be filled there­
with, but so that the !l.ir shall be totally excluded from the 
tank. 

Tnese vacuum tanks have hitherto been made of iron, but 
it has been found that the tannicacid combine3 re�dily with 
and oxidizes the iron and colors the liquor, consequently 
coloring the leather. and mak in g it to a certain degree unsa­
lablE'. The8e tanks of wood overcome this difficulty, but the 
vacuum cannot be preserved in a wooden tank except by the 
use of pitch or cement applied according to this inventIon, 
or without one or more continuous and perfect partitions 
thereof surrounding the chamber on either side. 

was operated under the" contract system," peculliary ind uce- together. The part, A, is fastened to the material of tht> shop 
ments wp.re held out to all the men to make them car!>ful by means of the eyelet, C, and a tongue, which las� is 
and skillful, they receiving a percentage of the savings made passed through the material of th .. shoe and bent down to 
over a given standard of eXT ense. The system worked fa- hold the part, A, from turning on the eyele The lateral 
vorably to the contractors and the men, the company getting .edg's of A are turned up, as shown, so that the pa. i B, shuts 
a proportionate benefit from it by the men being bett�r edu. down to meet them, like a cover. The forward ena a B i� 
cated to better habits of care, greater skill, and a feeling of turned down at D to press upon and clamp the lace when this 
responsibility for success in their djfferent spheres of labor part is closed into the posi�ion shown in Fig. 1. The oppos­
There can be no question that this system, by fostering com- ite end is bent so as to form a spring clasp, which engages 
petitive excellence, was conducive to greater safety in opera. the notched ends of the turned up edges of A. 

When the wooden partitions, boxes, or layers are placed, 
and the exhaust induction pipes are attached, the pitch or 
cement , in a fluid or semi· fluid st�te, is poured into the 
spaces, so as to entirely surround the chamb(>r with one or 
more partitions, layers, or coats thereof. This hardens di. 
rectly, excludes the air, and preserves the vacuum, while it 
preserves the wood fron decay. 

The inventor does not limit or confine himself to the precise 
form or arrangement described, as they may be varied in 
many ways without departing from the invention. Neither 
does he confiDe himsE'lf to vacuum tanks for tanning hides 
or leather, l�ut designs to apply the invention to tanks for 
bleaching or extracting tannin from bark by the vacuum 
procfs3. and for other purposes. tion, al'ld eventual economy in everything. We learn that In fastening the lace, the part, B, is turned UP as shown in 

tht' Leaven worth, Lawrence and Galveston rail way managers Fig. 3. The lace is then passed through under the pivot 
have adopted this system with the most favonble results, joint which unites the two parts, and is then passpd through 
by awarding annual premiums to the best performances of the eyelef" C. B being then pressed down and clasped, the 
engineers for the services following: shoe iF permanently fastened in such a way that contact with 

1st. For general efficiency and care of engine. the dress of the WEarer cannot loosen it. 
2d. For lowest cost of repairs per mile run. The fastening has the further advantage that, one end of 
3d. For best. performance per tun of coal and pint of oil. the lace being thu� secured, the other may be drawn up as 
4th. For least cattle killed in proportion to mil�s rlIll. tightly as requirrd, a great convenience with some kinds of 
The premium is to be given either in lots or lando of the laces ihat. slip ea�ily. 

company-to be located by those receiving them, on certifi- Patpnted through the Scientific American Patent Agency. 
cates to be used as cash for that purpose. Prt:miums have December 26, 1871. For further information address S. P. 
just been awarded of $150, $100 and $75, under the fir"t Triscott,5O Thomas street, Worcester; Mass., to whom the 
head; of $100 and $75 under the second; of $100 and $75 patent has been aSSigned. 
under the third; and $lOOand $75 under the fou,.th; the --------... --.... -------

total amount being $500. In his circular to the Master Me­
challic announcing the policy, Superintendent Chanute sa.ys: 

MR. J. H. COLT, of Oregun Territory, informs us that there 
is snow twenty feet deep on the Blue Mountains. 

© 1872 SCIENTIFIC AMERICAN. INC 

Mr. D. F. Noyes, of Lewiston, Me., i s the inventor. 
- - -

Gratitude all Around. 

We desire to thank all our g'ood friends who have sup­
plied us, wilh early numbers of thIS volume, for the alac­
rity with which they responded to our call. Hundreds 
of new subscribers have thus been furnished from the com­
mencement of the year. by the cour�sy of those who sup­
plied the numbers, and the publiahers are saved the neces­
sity of Ieprinting. 

-.�.-

THERE is a trillity in the communication of heat. It is 
conducted, circulated, and radiated. It passes through solids 
by conduction, through liquids by connection or circulation. 
a.nd from hot bodies generally by radiation. 
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