TR TR W EmEES BT gl - A o il N ommae - R B 1 =g

————t—— . EE . =

e o wrw—i— —E—_irm. &L3. —— gm m— ==

No. 78,629.

8

W. WICKERSHAM.
ELECTROMAGNETIC ENGINE.

Patented June 2, 1868.

THE NORRIS PETERS CO., PHOTO-LITHOL, WASHINGTON;, B, C!'



Wnited Jtutes Putent Gifice.

. *
L T T — e
r——— — S i il

WILLIAM WICKERSHAM, OF BOSTON, MASSACHUSETTS.

| Letters Patent No. 18,629, date_ci June 2, 1868,.

t -

- IMPROVEMENT IN ELECTRO-MAGNETIC ENGINES.
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The Schevule refrrred o ﬂgns}:_ﬁctttrs Patent and nuking part of fhe _smuc}.

TO ALL WHOM IT MAY CONCERN: . L
- Be it known that I, Wirrianm WICKERSHAM, of Boston, in the county of Sﬁﬁfﬁlk, and State of Massachusett_s,r
have invented a new and improved Electrof’\{agnetie Engine; and I do hereby. declare that the following is a

full-and exact description thereof, reference being had to the drawings, and to the figures and letters of* refer-
ence marked thereon. S . R | T |

iy ol .

I use in my specification a few terms and phrases whith may not have been used before in precisely the same

sense 1w which I use them. I will, therefore, define them, to make my meaning more clear, .-

“Electro-magnetic chain,” or, briefly, ¢ magnetic chain,” a chain composed of links, one half of which are

non-magnetic, and the other half magnetic bars, either steel or iron. When made of iron, the links become
electro-magnats by being surrounded by a coil, through which an electric current passes. |

“Magnetic bar,” the magnetic link in the electro-magnetic chain, cither s cel or iron, occupying the space

between euch twe consecutive non-magnctic links in-said chain, deseribed in my specification. .

The first feature of my invention relaies to the arrangement of the magnetie bars, and consists in placing
them in an endless chain, having non-magnetic links or connéction-rodsin the 8paces between them, the magnets

being intermittent and separate links in the chain. | | . | S P
The second feature of my invention relates to the disposition of said magnetic chains in the engine, and

consists in the construction of -twb.chain-gears on parallel shafts, of suitable form and distaiice apars to receive

satd chain, all arranged in spch manner that the gears and chain can revolve together., ~ .

The third feature of my invention relates to the extension of my engine for the-increase of power, and con~ -
gists in the duplication to any number desirable of these said magnetic-chain gears on each shaft, with the cor-
responding number of electro-magnetic chains all working concurrently together and communicating their power

to the same shafis. | - | . . S

The fourth feature of my invention relates to the manner of extending the helices
the eugine, and consists in so coiling or formning a thin ribbon-shaped strip of metalinto two'or more helices, with
the width of the strip at right angles to the axis, the number corresponding to the number of _é]ectro.-ma.gnetic
chains working on one shaft in said engine, and so arranging them in the engine that one of said chains (as they
revolve) shall pass through each of said helices, formed of the same strip of metal.’ . .

The fifch feature of my invention relates to the device for closing and opening the electric currents or cir-
cuits which pass through the helices, and which give polarity to the magnetic bars, and consists in having the
strips of mietal. ¢f which the helices are formed, extend at one end of the engine beyond the helices, on to one
side of a revolving cylinder, which has strips of metal -or conductors placed at intervals around it and even with
its surface, which conductors are formed spirally, or have 2 twist, as they extend from one end of the cylinder
to the othier; and 4il so arranged with relation to the extended strips forming the helices, that, when they rest

on the spirai condyctors of the cylinder, the circuit is closed, and, when they rest-on the spaces between these, -

the circuit is open, and so further arranged that the closing of the cirenit successively in the different helices
forming exch column will advance from one end to the other at the same speed as the magnetic bar does while
passing through themw, which is denc by wmeunns of the spiral form of the conductors on siid. cylinder. - |
The sixth feature of my invention consists in so arranging these spiral condnctors in 8aid cylinder that one
of them will close and open the circuits for the passage of each of the magnetic burs, a8 it advances through its

column of helices, said helices being conneeted with one pole of the battery, at the opposite end of the enging

{rom said eylinder, and with the other pole through the spiral conductors on the cylinder.. | |
The seveath: feature of my invention relates to the device for stopping the tachine gr reversing the speed,

and consists in so constructing the shaft ihroﬂgh said eircuit-cylinder and the cylinder, that it can be moved to

any position on the shaft, and still revolve with it, and then by arranging all parts connected with the said circuit-

cylinder in such manner that the cylinder can be maved to such a position on its shaft, that ‘the closed circuit

through the helices will always be in such position thai the magnetic bars will have no power of motion in either
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2 ’
dueetlen and so that *1t can be moved one way or the other from thls pemt causme the electro- megnettc ehalus
to move im either direetlen, at pleesure

The eighth feature of my inveéntion relates-to ﬂle device for: memng the: cwemt—eyhndm to any desired posi-
tion, and controlling it, which consists of a rod, fitted into the statid in a parallel pogition with the cylinder, and
close to it;, with sprmrr-ateps,. and: hy having secured on the end of this rod a revolving washer, working in a
groove in the cylinder, in such manner that, when tlie rod is raised or depressed the-cylinder will move with it
and be held in any peultton W11e1e ‘the red is e.]lmved to rest, so that, by moving the saul rod (and conseguently
the cylinder) to one position, the engine ‘will run with its gr eatest- power in one directionr, and by moving it to
an opposite position the engine will run ‘with its greatest power in'the’ eppemte dl:"eetter}, and by moving said
rod to an intermediate position the engine will.remain at rest. | -.

The ninth featurc of my, mventlen relates to the manner of for ming n.nd arr e.nnrmrr the helices with- ren-at d
 to the direction of the eleattic eutrents around the marrnetle bars, and consists.in so fDl ming cachline of hehces
made of one strip of metal, that each one in the line eha.ll coil afound in a different dueet:ee and shall conduct
its electric current areund its magnetic bav in.a different direction from the one next pr eceding it, and the nex$
one in advance of it, a1ving to the mewnetle bars in them :t]temete reversed pelaritles, all’ the helu:es m each

celemn cenduetmrr then' currents in the same direction, | '
| The tenih feature of My invention relates to the wauner of ar.mnrrinir the two sides of the cn gine, end con~
_e1ste in cmlmg ths two columns of helices revereely, which are on opposite sidos of the machme, and .through
. which~thé same e‘leetre—magnette cham peeses, 80 tbat 1f the nerth pelarlty 1n e'-.e ig upwqrde, in- the ether it
'_ j"wﬂl be doiwnwards; and vice versa, T v e LS . T T "
- Rﬂfel"riflﬁ t{} iny dlﬂ\?lﬂgﬂ—— B O oL .

Flgme 1 i3 o side clevation, shewinﬂ' the eleetre-megnettc chaing n.nd ehaln-gears and their shafts, showing
+aljo two .of the'cylinders or cases centammg the columns of helices, also the conducting-bars or strips of meta:
forming the helices gt:.cach end of the enwme,t :md the:r connection w:th ea.ch pe]e ef the battery, alse the el-eu:t-.
| 'c‘yhnder and 1te connectionss ..~ TR o L o |

“Figure. 2 is'a perpendicular section in ‘the red line, B, threurrh one ef the electm-ma n-netlc ehame and. its
eham-rreare and threurrh the two columns ef hehees and theu- cases threu#h Wth]l the maenetle baes of e::ud
:chamn®pasgs 2% | - - .

qure 3 is a: hermental seetlen thro ugh the engine, in the red line A, near the upper. part, shewmg the
.:metallie platé at oné end of the engine: connected with the positive pole of the battery, and at the same time
- ¢oninécted with'onecend of all the strips ef metal forming the helices, also showing a top view of the four col-
amns of helicas-as they stand in their cases, and also showing the extension of the strips forming the hehces on.
| _§;=te the c;rcult-cy‘mder, through which' they' are connected with the negative pole of the battery.

Cevrvi Figure 4-shows a side end a ‘top view of the thin strip of metal fermed into helices, as’it is when ready for
use in the éngine; also it Ehews an ﬁrranrrement by which two c1rcn1t-eylmdere are used lnstead ef one, as shown
*mﬁ&s 1and3 SR e B feo -
¢ = Pigure 5 shows a section of: the part. ef the stand through the rod wlueh meves the eir eutt e.}'ln:ude*.r:,r show-
';zng thearrangement of the spring:stop which holds it in position. B
| Figure 6 shows the surface-plan of the clrcult-eyhnder also showing, at the left-hand side, the relation of
‘the magnetic bars-to-the open circaits in the front: part of the: machine, in three different pemt:er*e of the circuit-
eyhnder, and at the rlrrht-hend sule is shown the same thm “with rerrard te the megnet:c bere in the be.cL part.
-of the engine. T P S | o
aad, &e., are the hehces + b bb. &te . Are he magnetic bars 3 ee &e ., are the chain-gears; d d d, &c., are
the Itnks between the magnetic bars, connecting them tegether in-a chain j.e e e are strips of metallic conductors,
“six ‘in number, placed at intérvals around the elreult-eyhnder f, and in a. epue.l direction from one end to the
other, and all terminating in a metallic basc, . at the lower end, which base is in-constant connection with the
negative pole of the battery, through-the conductor g and the wive 4, while the plate t, threugh the wire _7, ig in
-constant cennection with the positive pole of the battery.. | o ~

% is a cam-gear on one of the shafts of the cham-wear. This gear & works in a geal, Z tmce its size, on
the shaft m. This shaft has a groove frem one end to the ethee, into *elneh 2 sphne or tongue, n; projects from
the cylinder f, in suck manner ﬂ]'ll'. the eylmdel can mové up or down on tte shaft, but. must turn mth it s it
revolves. S - | ~ - .

0 is o rod, w ith three emall notches, marked by three red tigures, 1, 2, aud 3, mte which the bar- P1s pressed
by the spring ¢.  This rod has eecured to its upper cnd a revolving washer, 1, whleh works in o groove in the
base, f?, of the elrcult-eylmder, all arr anged in such manner that, w hen the bar o is moved upwards, so that the
notch-at figure 2 comes under the bar , the upper end of the cylinder will-‘inove from the position 1 to chat of 2
and when the notch i in said rod at 3 is moved up to the bar p, then the.upper-end of the cylinder mll be in the
position 3. S | ‘

s 8 are the two cylindric cases in the front part of the engme, enclosing the two columns of helices, and 8!
s’ are the two cases in the'back part of the machine, for the two other columns of helices.

t t ¢ t-are four small thin tubés inside of the -helices, through which the magnetic bars pass.

-~ Infig.-4 i3 shown a eemewhat modified plan for opening and .closing the circuits through the helices. J.n
-this the gear- % works in the gear ¢, of the same size, on the upurrht ehaft m', which has a spur-gear on tlxelen er
end which warks in the gear v on the shaft m, end this, again, turns the gear w, of the same sizg, on the shaft
! Theee three last-named gears. are indicated by red circular liges. These shafts m and ', fig. 4, operate
the euemt-cy]mders f and f" in the same manner that the shaft m:.operates the ¢y 11nde1 f, fg. 1, bete1e described,
gnd the cireuit-cylinder end ity conduetmg-bare eee ere formed and. arranged aa.m the evlmdm f, fig. 1, anﬂ
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detailed in'fig. 6, excepf that its motion is in the reverse direction, thereby causing the successive closing and
opening of the circuits through' the helices of the back part of the engine, to procged upwards, suiting the
upward movement of the mignetic bars on: that side, instead of the plan, as shown in fig. 1, of having the parts
of the strips forming the helices in the back part of the machine, which rest on the cylinder f, reversed, that is,
No. 1 bent down to the position 6, and No. 2 to the position 5, and s0 on through the series.

Having described the parts, I will proceed to describe the operation’ of my engine. |

Assuming all parts of the engine to be-in the positions shown in the drawings, and the wire 7 in connection
with the positive pole of the battery, thereby bringing -all the helices on both sides of the engine in the same
connection, and the wire 4 to be in connection with the negative pole, and allowing the red line in front of the
cylinder f, marked in red, No. 1, to be the line of contact between the bars a.a @ and said cylinder, it will be
seen that the three upper helices, as extended to the cylinder f, marked as 1, 2, 8, fig.-1, are in connection with
one of the conductors ¢, and consequently the circuit is closed through them, and the relation of the two magnetic
bars just entering them from above is shown at the upper magnet i the red line marked 1, on the left hand in

fig. 6, where the small red lines, made across said magnet at the lower end, and below it, represent the position

of the closed circuits through the three upper helices, and it is clear that this magnetic bar, thus situated, wilt

‘be impelled downwards, as the arrow-point indicates, and if this magnetic. bar is allowed to move in the direction
thus impelled, the impelling force will continuc in the same dircetion, so long as the same relation cxists between

the magnetic bars and the closed circuits, if the column of helices through which it passes is ever so long ; and

this is what is actnally.done by the circait-cylinder f, for it will be observed that, as soon as these magnetic bars

in the front part of the engine, or the one, ¥/, fig. 6, just referred to, which represents them, begins to move
downwards, the cylinder f begins to turn, as indicated by the arrow-point at its upper end, and by movin; but

a little way the conductor ¢, leaves its connection with the upper helices, marked 1, and the conductor, by alittle
movement of said cylinder, will come into connection with the fourth series of helices, closing the cireuit in the”
second, third, and fourth helices, the first, fifth, and sixth being open, and, by a-still further movement, the third

fourth, and fifth hielices have closed circuits, and so on, the ferm and motion of the conductor ¢ being such as always
to closeand open thecircuitssuscessively downwarids, in such manner that the relation of the closed circuits through
the helices will remain the same, as nearly as may be, to the position of the magnetic bars as they advance down-
wards, and by the time the next magnetie bars approach the columns of helices, the next conductor ¢ will close

“the cirveait, first, of the first helix, then the sccond, third, fourth, and so on, :thi*;lys_ clasirig the circuits far enough

in advance of the moving magnets (when the machine is properly adjusted) as to impel them with their greatest
ferce. - | ' - o | o o . |

We will assume the machine again to be in its first positio. When the ¢ylinder is moved upwards from its
first to its second position, the first and sixth lLelices will have closed circuits, and, as shown in the magnetic

bars on the second red line on the feft, in fig. 6, the lower onc will be impelled upwards, and the upper one down- -
wards; as the arrow-points indicate, and the enginé will rest, and when said cylinder fis moved to its upper
position, the circuits will be closed in the fourth, fifth, and sixth helices, as shown in the magnetic bars on thé

third red line on the left of fig. G, and the lower magnet will be impelled upwards, and the engine will run in a
reverse direction from that first deseribed. - | o

- It will be observed that there are two red lines drawn from top to bottom on the surface view of the cylinder -
Jy fig. 6. The first of these; No. 1, shows the line of connection of the helices on the front side of the engine

with said cylinder, and the other line, No. 2, shows the linc of connéction of the helices at the back of the eagine,
and the horizontal dotted lines across this view show the lines of*.connection of each helix around the cylinder
when the cylinder is in its first position. | - | T S

It will be further seen, also, that the red numbers on these lines; which indicate the helices in their columns,
arc reversed, that is, those on the first line commence at the top, and those on the secand commence at the bot-
tom. * This chinge is made because the upper helices at the back of the machine must have their connection with
the cylinder on the lowest position or dotted line, and the second helix frow the top on the second line from the

bottom, and so on, all reversed, as shown in fig. 1, behind the front connections. This is necessary, because the.

magnetic bars in the rear part of the engine move upwards, when those in front move downwards, and always in
the reverse direction, |

By this arrangement the same relation is preserved between the moving inagnetic bars -and the closed cir..
cuits in the back and front.of the engine, though the magnets move in reverse directions, and the elevition of

the cylinder f to the second and third position, has the same cffect to stop the machine-and reverse its speed, a8
in the front part, as shown in the magnetic bars in the three red lines at the right-hand side of fiz. 6, shere, in
line 1, the open circuits are shown as in the first nosition of the cylindér, and in line 2 the second position, and
in line 3 the third position of the cylinder, where the speed is reversed, and the magznets in the rear part of
the ehgine.move-downwards. - | - R ) L . |
By having two cireuit-cylinders ranning in reverse-directions, as shown at f.and 77, fig. 4, the Nelices may
have their connection with the cylinders in their natural order, as shown in the front part of the orachine in fig. 1.
The chain-gears, ¢ ¢, I construct by cutting into the periphery spaces for the magnetic bars, and between
those, spaces for the links d, sinaller thar the others, so that therd will be bearings, in-the whéélloi_? "'géar,'fgr
the ends of the magnetic bars to rest.agninst, so that they canfiot change theif, position in the.gear..
- Two of these gedrs, ¢ ¢, placed on two parallel shafts saitably distant to receive one cleetro-magnetic chain,
b.d, b d, with two columns of helices, @ a, one at the back and one at the front of the machine, the plate 7 and

‘its connection with the positive pole of the battery, and the cylinder f and its connection with the negative yole,

Wwould constitute a complete engine; but I have taken great pains in arranging and contriving this machine, so

that, for the increase of power, it can, In a very simple pamwer, be extended. Merely by increasing the length
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of the shafts, and placing on them any desnable number of chain-gears and chams, and by increasing tho

number of helices in each strip, the engine may be extended to any dc*llﬂh*@ amount of power, s tlll Plcserwug
a very desirable compadtness. | - -

- To show the manner in which this is accomphqhed I have arranged my engine with two chain-gears cn

each shaft, and two chains, as shown'et e ¢, & d, b d, &e., figs. 1 and 8, and I havc comtructed tweo hehces on

ezch motallic strip, as shown at a @ a4, &c., figs. § and 4.

On the top view of these helices, I have placed small. 2erow-points, which indicate the dnectlon in whlch
the electro-current flows around the: ‘magnetic bar when passing through the helix. .. -

These views show also the manncr and direetion in which these thm metallic strips are coiled into helices,
and it will be observed that in the first helix, from the plate, 7, on the fr ont side of ‘the engine, fig. 3, the current
flows in a left-hand dircetion dl‘OHI‘id the magnetic bar, and in the second helm, on the same sirip, the current.
flows.in a right-hand direction. |

By thls arrangement the hchcea may be very near torrethcr, and th]ey will mutually assist each other in

- charging the magnetic bars and giving them power, and indeed, if thiec helices are placed in a line near to each

other, as they can be, and an clectro-magnet is placed in the middle one, and we allow an eleetric current to

' pass tlerunll only the outside ones, the magnet thus sifuated will receive a charge of magunetic polarity of con-
~ siderable power, which would be added fo the power it would receive from its own hehx 1f the current passed

through all three. But suppose, on the contrary, the current was made to fiow the same way, around through
the mlddlﬁ helix, as throurrh the end ones, ihen the force of the outside helices would serve to neutralize that

of the middle one, and their power mast be subtracted from that of the n:uddle helm te get the resultant force |

of the magnetic bar; Lence the value of my. arrannement

| It m!l be notxced by examining the four 11ehccs in fig. 3, tllau thosc on the oppomte sades of the machine,
thruunh which the same chain passes, have their. currents ﬂow in'reverse directions. The object of this i is, that
the same polarity may be preserved in the magnetic bars while passing down through one column of . helices,

and up through the other on the opposite side of the engine. . R |
It Las been found difficult, if not 1mpos:1b1e, to procure iron free’ from carbon and Just in proportion as

the magnetic bar contains carbon, its tendency is-to become a fixed magnet when placed in a helix with a closed

circuit, and it requires as much electric force to change a fixed magnet into a neutral state, as to change i

from a nentral state to a inagnet, hence the waste of force in all clectro-magnetic engines requiring a change

of polarity in the magnetic b‘lra, and hence the value of the arrangement just described, for. preserving the
same polarity in the magnetic bars, as carbon in the iron does not mterfere with the wm'kmg of the engine;
indeed, fixed steel magnets may. be used successfully in place of the iron eleciro-maguets.

In constructing my engme, the maguneticsbars should be made of the best of iron, or of the best of s;eel in

~ case steel magnets are used. The helices should be formed of the purest copper, nnrl insulated by wrapping in

the manner ‘el known for pregaung wire fer 11ehcc'= or by varnishing it with shellac or ather non—cnnductmg
varnish, | | B

| The spiral r*onducmr e ¢ ¢, should be made of "silvc_r, or of silver-pluted copper,.aud the.base, S ef the
samc material. | | * |

The base, j7, should be insulated by havinz the stand made-of a ndn-conductor, or by lmmn- 2 block of

ivory set into the st{md for the bearings of the eylinder and the rod o, or in. any‘ othier way known to clectri-

cians; also the plate ¢ should be lnﬂulated | |
‘Having thus ekphmed my invention, what I clzim as neéw, and desire to secure by- L’ettcrs, Patent, ig—
1. In EIELtrﬂ -magnetic engines; I claim the arrangement of the magnetic bars in an. eidless ehain, having
alternate magnetic burs and links of non-wagnetic metal, the chain being so arranged in the ‘enging that a.ll_

- the magneflc bars can pass suceessively thy oucrh the same helix or. column of helices, substantml]y as described,

and for the purpose.set forth. | S - | v

. In electro-magnetic enmnes, I claim the construction of two chain-gears on Darallel shafts,- 0{' sultable |

form and distance apart to reccive the electro-magnetic chain, all armnged in such manner that the gears and
cliain can revolve together, ULSta'ltla“V s dcsuubcu | | B [RER

3. In electro-magneti¢ engiunes, I claim the arrancemeont of two or a.u) deblrable numbev of chain-gears on
the same shaft, with the cnrrespondm-r number of electro-magnetic chains, all working con¢urrently tncrether
and communicating their power to the sawme shafts, ub;-..;mtl_all_y as described, and for the pUrpose sey forth..

4. In clectro-magneti¢ engines, out of a thin vibbon-shaped strip of metal, I claim the formation of two or
more helices, as descrlbed, and g0 arvanging them in the engine, in columns or othermse, that each shall receive

g different series of magnetic bars thrcm h-it, and so further arranging them that when the circuit is closed

through one helix, it s]mll he closed. tluourrh all of the series thus formed of said strip, substantially as deseribed.
5 I elaim the circuit-eylinder, with its'spiral conductors sa formed. and in such connection-with the helices,
that it'sHall continue the sawe relation between the closed cireuits ﬂ."ld tl*e posltmn of the magnetic -bar,;or as

near as-may be, as it ﬂ.d\'auccs through thc column of helices. o - . . e
6.- I claim sach divposition of t‘lesc spiral conductors around said c:rcmt-cyhnder, that one of them will

perform the same function for each magnetic bar as it enters a columr of helices, or for all the magunetic bars
of a series which entar a series of -said columns at the same time, substantlally as described and for the purpose
sct forth. ' |

7. I claim such an arred rrement of the spiral conductors e e e, on the sides of the cylinder, in camblnntlon
with its movable arrangowent on its shaft, as will close the circuits in such manner in its middie p051t10n that

there will be no-tendeney of the magnetic bars to move in either direction, and as will open the circuits in zach N

mapner in its upper and Iorrer positions os will give motion to the magnetio bara, but ina diverse d1rect1uns. the

N e sy B T WA T R o o

Pl St T o b ol L BT )

.
B I T e kel Rt T b o SR L ]

- Ad .. —me = -



- .4 W .iELE A m o g - .

L 18,629
5

upper position in one » dir ection, and the low er posnmn in the opposite direction, substantml]y as described and
for the purpose set forth. ‘

8. I claim, in combination with the cyhnder. the devlce, conmsting of the sliding bar o.and the sprmg s

for moving the circuit-cylinder to and holdlng it in any position needful to stop the engine or running it .in
either direction, as described. | | |

9. I ¢lzim making sach alternate hehx, of those for med of the same stnp of metal, ¢oil around in a.diverse

direction from the others, in such manner that when an electric current passing ﬂ:trougil a line of helices, so0
formed of the same strip of metal, produces a north pola.rlty in one end of a magnetic bar, placed in any one of

said helices, a south polarity mll be produnced in the same end of a magnetic bar placed in either of the adjoins-:

ing helices of the same line, the electric current flowing in . the same direction through :111 the helices in the

- same column, substantially as and for. the purpose deacubed
10, I also claim such an arrangement of the columns of” hehces on the opposne sxdes of the engine that -

~'ﬂ1_rough any two colamns, one on the back and the other on the front of the engine, through whick the Same
electro-magnetic chain passes, the clectric current shall flow in-diverse directions, giving north polarity to the
apper erd of n magnetic bar in one, while it gives south polarity to the upper end of the magnetic bars in the
other, and vice versa, all uubstmtmlly 2 described and for the purpose set forth.
| WILLIAM WIGKERSHAM
‘Viitnesses: .
A. D. PARE‘.ER,
JOHN J. Loubp.
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