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The Scheduls referred to in - these Leiters Patent and making pary of the samae,

To whom it may concern:

Be it known that I, LANDY TUNSTALL LINDSEY,
of Jackson, in the couuty of Madison, and State of
Tennessee, hava invented certain new and useful Iin-
provements in Acquiring an Electro-Magnetic Recip-
rocating Antomatic Motion, said motion being pro-
vided with an electro-maguetic governor,. whereby it
~ can be maduated to any rate of speed desirable to.at-
tain; aml T hereby declare the following to be a full,
clear and exact description of the same, reference bemtr
‘bad to the accompanying drawings, and to the Iel:tem
and figures of reference marked thereon.

Figure 1 represents a general plan and view of the
instrument.

B is the base, upon which the instrument rests.

M MM M""" are electro-magnets, of the U-form. N

L 1J are horizontal levers, suspended over the mag-
nets.

S § are stands, which contain the adjustable axis
of «th& levers L I respectively.

aa a’a” are a(ljustable pivot-serews in the stands
S-N. wherein rests the axis of the levers I 1.

u w W Y -are jam-nuts thereon, to secure them
firmly in the stands when the axis of the levem are
properly adjusted.

‘PP’ P” P are posts, upon which the levers alter-
nately rest during their vibration.

++ 1 1 are movable adjusting-screws therein, to
rt,gulate the breadth of stroke of the levers.

e ¢¢ ¢ are jam-nuts thereon, to secure them firmly
in the posts when properly ad_]usted

At the point of contact of the levers and posts there
are short pmjectlolls, of platina wire, on eacli, repre-
sented at 0 0" 0" 07,

- N N’ N” N” are binding-screw stands for the recep-

tion of the wires leading from the be.ttery to the mag-
nets, “hen WO ked by a system of closed circuits.

n # n’ n” are bmdmg-scwws for securing the wires

- therein.

C ( C” ¢ are binding-screw stands, for the rece ap-
tion of the wires leading from the battery, when worked
by a SYs stem of open cireuits. :

¢ ¢ ¢” ¢” are binding-screws, for secunnn' the wires
therein.

W W’ are two spiral splmgs for eonmecting the
stands C € and € C”, as becomes necessary, when
worked by a system of Llosed circuits. |

H is a small circular base, upon which are fixed the
ma.ngu]ar ly-arranged metallic points I A7

V is a Lrass bar, secared on the pomt A7, and mov-
able back aud forth on thie points & It'.

Where the same reference-letters-appear in-the dii-

ferent drawings, they indicate the siune parts, wltutlrcr"

such parts be there represented in a vertical or bon-
zontal position, the working of the instrument being
in nowise affected by a reverse arrangement of levers,
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magnets, and adjusting-screws, so-that the arrange-

ment .of the conneetions for: the alternations of the

sl

effects produceil by the magnets is not changed.

As all the paits herembeﬁ)w described ha.ve fo either |

conduct or control the effect of a current-of electricity,
it is essential that they be made of brass, copper, or

other metal which is a suitable conductmg—medmm.

Figare 2 répresents a plan for 'bpplymg sald motion
to the use of turning a‘crank communicating with cog-
wheels, the arrangement of magnets, levers, and ad-
JHStlIlg—S&I‘GWS in the posts being just the reverse of

-that shown in 1ig. 1.

Figure 3 shows 2 single lever and its magnets prop-
erly pla.ced the lefs end of the lever indicating how the
motion theteof, actuated by. the electrical current pass-

| ing through the coils of the magnet underneath, can

| be applmd to the control ot d4n escapement 28 Bhown
at B.

The right end of the,lcver mdlcates, in like manner,
how it can impart a rotary motion to a shaft by stnk-
ing upon ratchet-wheels, as shown at R. |

This motion may be .applied for a variety of pur-
poses. Among those that can now be enumerated are:
To furnish the motive-power for.actuating mechanisin
in two ways; first, by having a spindle or shaft termi-
nating at one e'r:tremlty, in thé form of a erank, to
which the motion can be communicated by a proper
arrangement of connecting-rods, leading frem thence

to and conneeting .with a lever, as shown i in fig. 2; or,

secondly, by having ratehet-wheels fixed pemumentlv
on said shaft, and the rotary motion imparted by the
stroke of one or more levers on the same, asshown at
R. fig.. 3; to furnish the requisite. means for reguiat-
ing the mov emnent of any series of mechanism by con-
trolling an escapement, as shown.at E, fig. 3; all of

whbieh are accomplished in the several manners here-

inafter described.

Fig. 1 represents the plan showing the properarrange-
meuwf electro-magnets, levers, supporting-stands, con-
taining adj astable pwot-sclews, posts, with adjustable
SCTEewWs thelem and other auxiliary appliances requisite
in acquiring and controlling the motion.

- I will bere explain their apphcatwn and use, in con-

junction with the metallic conneetions, for the proper

conduct and control of the electricity which are under-
neath the base-board.

As the mechanical combination of mqgnets levers,
and posts are counterparts, one of the other, 1 shml
tor the sake of clearer illustration, designate them' in
thetir collective sense as sats.

Each set is composed of two magnets, placed verti-
catly on either side of a stand, whose ver*'ical projec-
tions rise sufliciently high to admit £ .
s horizontal lever above and over tue inagnets, This

lever moves, at its centre, on ar 1xis bupported in the

stand by adjustable p1'~{0t-snws and has. iron arma-
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" ture-bars fixed in a right-angle position, permanently

thereon, on either side of its axis, and just over the
poles of’ each magnet. -

Two posts, placed vertically, containing movable ad-
justing-screws therein, are placed just on the outer

side of either magnet, the ends of the lever above rest-

ing alternately upon them. Two sets are essential to
secure the result to be obtained.

~ The resultdesired tobe obtained is an unintermitting
reciprocating automatic motion of the levers. This
motion 18 acquired in two ways, and in each by the
action of the levers striking alternately upon the post,
the lever and -post of set No. 1 directing or controlling
the flow of the electrie.current through the coils of the
magnets of set No. 2, and vice versa.

"The axis of "each lever being at its centre, and the
armatures thereon, as well as magnets therennder,
being located on either side of its-axis, when the elec-
tric current fiows through the coils of any ene magnet,
and such magnet attracts the armature above to its
poles, it causes the lever, to which such armature. is
attached, while approachiing therewith, on the one side
of its axis, to recede correspondingly from the poles of
the magnet on the other side.

The alternations of the magnets, in controlling their
respective armatures, swung above, oceur regularly and
successively, the connections being so disposed that the
currents of electyicity will act, first, in one of the Inag-

nets of set No. 1; next, in ope of the magnets of scb |

No. 2; next, in the other magnet of set No. 1; next,
in the other magnet of set No. 2; each armature, as
it is successively attracted to the poles of the mng-
nets, carrying with it that side of the lever to which
1t is attached, the series of alternations being repeated

unintermittingly so long as the battery remains con- |

nected. |

For instance, let us suppose the current to first
cause the magnet M of set No. 1 to attract its arma-
ture A above to its poles.” This would have the effect
to bring that end of the lever to which this armnature

I8 attached with it also.

The lever L, being thus attracted, moves toward the
poles of the magnet until its further progress is ar-
rested by coming in contact with the end-post P. The
effect of this contact of lever L and post P will be to
8o direct or control the electriec current, that it will

next canse the magnet M” of-set No. 2 to attract.its |

armature A {o its poles.
The armature A", moving toward the poles of the

magnet M, brings with it that end of the lever I to |

which it is attached, until the motion is arrested by
the lever coming in contact with the post P”.
- Tle electric eurrent will now. be so directed or con-

trolled by this contact that it will ‘next cause the mag- |

net M’ of set No. 1 to attract its armature A’ to jis
poles, that end of the lever L to which it is attached
moving therewith until its progress is again impeded
by coming in contact with the post P, in the manner
as before described. -

‘"This contact will so direct or control the electrical

‘current that it will next cause the magnet M™ of set
No. 2 to influence its armature A* to its poles, thereb

bringing’ that end of Jever L to a contaet with post P,
after the same manner as kereinbeforo deseribed,

|

1.

- The effect of this contact will now retum the action-

ary influence of the current to magnet M of set No.

.1, the point from whence this explanation began, and

tire currents will be thus interrupted and returned au-
tomatically through the coils of the magnets, and tlie

effects produced alternately thereby on the armatures |

and levers will be repeated and continued, so long as
the metallic eircuit, withthe battery, reniains com plete.
Having thus shown that the motion is imeparted te

the levers by the alternate action of the magnets there-

under, and that these aliernations oceur, first, by the
S¢tion of the magnets ie attracting their Tespective
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armatures ; and, secondly, by the armatures, in obey-
ing the pulsations of. electricity, while in these mag-
nets, drawing'that end of the lever to which each is
attached, to a contaet with one of the end posts, and
that the emrent is-so directed or controlled by suech
contact that it causes a magnet of the opposite set
t6 act likewise in drawing its armature thereto each
time such eontact is made, it now rewains to describe
the metallic connections extending from the magnets
of each set to the central stand (which contains the
axis of the lever) and end post of the opposite set,
and their connection also with the batteries, by which
means this motion is obtained.

The motion can’oe acquired in two ways, with but
slight change in the disposition of the connecting
wires, but the manner of acquiring either one is ex-
actly opposite to that of the other. o

The method L shall first describe, I will designate
as the * closed-circuit system.”

There are two-magnets to eachr set, and two termi-

‘nal wires to each magnet. The magnets of .a set are

connected by the joining together of a terminal wire
from each. The remaining terminal wire of each
magnet of a set leads to and conneets with a battery,
and this eomnpletes the metallic circnit of such battery,

-including both magnets of the set therein.

In set No. 1, fig. 1, the wires 4, magnet M and 6,
magnet M, are joined together, and the remaining
wires, 3 and 3, of these magnets, respectively, extend
to binding-screwstands N”N”. The wiresleading from
a battery, when secured in these stands by the bind-
ing-screws #” %%, complete the eireuit. R

Supposing the current to proceed from. the battery
to binding-screw stand N™, it will pass thence to and
enter magnet M at 3, passing through the coils of this
magnet and out of thein at 4, proceeding thence across
to aud entering magnet M’ at 6, passing through. its
cails and out of them at 5, and from thence to bind-
ing-screw stand, N”, where it will connect with a wire
leading to the other pole of the battery. -

Set No. 2 is a counterpart, in all respeets, of set
No.I. The wjres 8 and 10 are joined together, and
the wires 7 and 9 proceed to binding-screw stand N
N’, whére they also connect with the wires leading
from a battery, and this completes the metallic eircuit

for the conduct of the electricity through their coils
also. |

“As the current would now tlow, in " each Instance,
unrestrictedly through the coils of both magnets of the
sets, respectively, the horizontal levers I, I’ would
each have an equal influence exerted on either side
of its axis, to control the armatures thereon. Each
would, therefore, be held in a state of equilibrinm,.

1f the magnetic infiluence of either magnet of a set
be now destroyed, it will withdraw the counter-resist-
ance such magnet offers to the efforts of the magnes
opposite (in the same set) to attract its armature to
its poles, and the influence on thé one side of tire axis.
of the lever being thus annulled, the armature of the
magnet on the other side, and with it that end of the:
lever to which it is attached, will immediately move

y | toward the poles of that; magnet. This is dooe by al-

ternately annulling and restoring the magnetic intli-
ence in the magnet, in regular and successive order.

The horizontal levers L I/, and vertically-placed
columus or posts P P’ P” P, on the outer side of the

- magnets of either set, are employed to accomplish this.

effect, and their application in this connection thus ex-
plained. .

The wires 3, magnet M and 5, magnet M, of set.
No. 1, in their route to binding-serew stands N™ N”,
first pass-by and connect with the posts P7 P, vespect-
ively, of the opposite set, and -a wire conductor also

-extends fiom the junction of- the wires 4 and 6, mag-

nets M M) ot the same set, to,and connects with the
stand S7of the opposite set.
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ThlS latter connection bhrings the lever I of sét No.
2 into metallic oummummtmn with maguets M and
M’ of set No 1, by means of the lastinentioned wire
connecting with the stand ', and through it with the
lever L, which has its axis in the adjuattth]e pivot-
serews therein. Likewise the wir es 7, magnet M”, and
0, magnet M, of set No. 2, in their mute to binding-
scr{,w staids N N, first pms by and connect with the

reaching these binding-screw stands, and a wire con-

ductor also leads from the Junction of the wires 8 and.

10, magnets M” M”, of the same set, and cunnects
mth the stand S of the opposite set.

This latter conneetion brings the lever L of set No.
1 into metallic cmnmtlmcatwn with magnets M” and
M” of set No. 2, by means of the last-mentioned wire
connecting wlth the stand b, and throngh it with the
lever L, which has its axis in ile afljubmble pivot-
8CICWS tlwu:m. |

The object of this manner of running the connec-
tions, and upon which depends the working of the en-
tire instrument, 15 that the contact of eﬂshu end of

either of the hor izontal levers I L7 with any one of”

the posts P P P” P in either otie setf, will have the
effect to eut off from communication wnth the battery
a maguet of the opposite set, by preventing the elec-

tric cirrent from flowing thmugh the eoils of such

magnet while such con tact lasts, leaving the other mag-
“net in the same set-as the ond y one ret.;wmlg magnetio
influence to attract-its armature to its poles, which it
will nmnulmtuy do. |

Fhe series of alternations of the currents throwrh
the coils of the mawmiets, and of the levers affected
thereby, will he SllUbhhllfl.l”)’ as hereinbefure described.

One batter y can be made sufficient for the entire in-
strument, by causing the current therefrom to flow
through the coils of all the magnets of both sets, by
mmpxy wnmz(*tnw one pole of tlu., b..tttery with thhel
wire 3 or 5 of set No. 1, and the other pum of the bat-
tery with either wire 7 ot 9 of set No. 2, and joining

3

together that wive of. each set which still remains un-

G{)Illltht’.ll This n ty be casily done by securing one
end ut & short m: in either binding-serew stfmd N”
or N” of set No. 1, and the other end of the same wire

in either binding-serew stand N or N’ of set No. 2
using the two bfxt.l!t]b which will then remain unocuu—
pmtl for the reeeption of the wires leading from a single
battery. The connections in all 01;1131 I'ﬁb[)ectalﬁﬁhllﬂ
unchanged, and the same result is produced,

The upptmte method of acquiring the sane motion

I shall designate as the * open-circuit System.” In
this case 1 use a battery for each set.  Phe metallic
cirenits e\tcndnw from the batteries through the nmtr-
nets of each set, t, and thenee back to the bartterd les, :
broken or incomplete, and the currents from the ba,t—
teries cannot Hlow, or the mignets abt act thelr arma-
tures Liwereto, until the Lieiks in these circuits are
closed: or cunmh..ted |

The mut..u,t of a lever and post of one set, in this
arrangement, unites the disconnected parts of, and
completes or restores the cirenit. *

Each time cither of the circuits are closed in this
maaer, i6 tnchudes within it a magnet of the opposite
seth.

As the magnets are thus ah‘e; hately. included in one

cotae siecessively magnetized, by the passage of the
currents through the LUIIb W hu,h surround them, caus-
ing the armg mnu above to be dttracted to their pulu
umrmu‘ an antomatic motion of the levers, by their
being thus dizwir i contact with the posts thereuan-
der, in the saiue wanner ag hercinbefore descrived, the
.um.ttnwa i this Instance, obeying the- pillml*lt)lis of
the » i.:*ru:.h s they humuw.ﬂtu Iy m,ly charged, while,
17} the {I!bt-immad mnethod, the acilon of Lhﬁ T LT
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which attraeted the armature depended upon annal-
ling the powerof the opposite magnet of the same: set.
The batteries are inserted by {hsnmtmg the wires
which lead from the ]unct:un of wires 4 and 6, of set;
No. 1, to stand § of set No. 2, and from the ]tmctwn
of wires 8 and 10 of set No. 2 to stand S of set No. 1,
and conneeting the ends of em,lr, when thus dissev-

{ ered, with a battery.
posts P 1%, ws]}eun ely, of the opposite set, before |

The wires 3 and 5 of set No. 1, in this arrangement,
are not required to exténd beyond their connection
with the posts P" P™of set No. 2, ahd the wires 7 and
3 of set No. 2, are not required to extend farther than
their connection with posts P P’ of set No. 1,

As the binding-screw stands N N’ N” N are not now

in use, the wires leading from the posts P P’ P P~
| thewm amount to noﬂnng more than mere append-

ages, offeunfr neither ntlllty nor unpednnent to the
working of bhe instrument.

To enahle both methods to be tested I have in-
serted an extra set of binding-screw btandt'., CO0C
{7, to receive the ba.l:terv—wues when the instrament.
is worked by the “open-clrcuit aystem.

The connecting-wires leading to the stands S Y,

- from the nmgnets of the oppumte sets, respectwe]y

are disunited, as above described, and tl:ew ends se-
cured in the bnuhng—qcl ew stands Jnst referred to, from
whence they communicate with the batteries.

The wires so disunited ean be reunited, when neces-

- sary, for the pmpose of using the “clmed-cxmmh Sys-

tem,” by securing the wire springs W W, leading from
the stands C C”, in the stands O C” respectwely

This restores the metallic commumcatxon of the
stands S 8 with the magnets of the opposite sets, re-
spectively, disunited, as Defore deseribed.

The motion can be arrested by dissevering any one
of the wires leading from a magnet to a post, the brass
bar 'V, on the small wooden base H, heing employed
for tlns purpose. .

The base H. has three brass pmnts h 'R arra.nged
in triangular shape thereon.

One end of the bar V is fixed movably on the poing
h”, and its other-end moves back and forth to aud from
the pmnts L.

The wire leading from magnet M. to post, P”is dig-
nnited, one end bemg connected with the poiut I, and
the other with the point ",

When the barV rests on the point 2, it unites these
ends, and re :tores the metallic commumcatwn between
the po:,t and magret; but when it is moved to and
rests on the pmnt r, the metallic communication is
broken, and the series of connections, whereby the al-
ternations in the action of the magnets and motion of
the leversis product,d are interr upted and incomplete.

By the connections as traced, and their effect as de-
scnbul it will be seen that my mventlon does not de-
peud fur its motion upon any mechanical auxiliary

- assistance, farther than that of the vibration of the
i levers, and their alternate contact upon the posts, as

hercinbefore deseribed, the motion being actuated au-
tomaticatly by these buccesm e GUIItﬂ-Ltb tipon the pu.ats
and coutrolled entively by elects 1city.

- Either one of the sets can be used, in either case, as
A gov ernor, to regulate and control the speed of th&

| oﬂlu sef, bv slmply widening or lessening the breadth

| of the vibration of the lever of such set.
or the other of thi cireuits of the batteries, they be- |

The breadth of vibration of either lever ean be in-

| .ctmwd oy dimimshed by the inovable Ldlﬂbtlﬂ"'*SCI'ﬁW.‘S
F P 747, in the posts P P P P,

These serews can be seeurely fixed at any breadth
cof motion desired by the aid of the jum-nuts e ¢ ¢ ¢”.
I, therefore, claim the :LCLOIH])]I*:IHIILJHZ of the same
motion in two ways, the connections, in all respects,
remaining unchanged, and the prine: iple the same, the

Ohly :.‘:lhuw{, made at .;111 bemtr 13 the location of the
bthttt’fl 12N,
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The alternations of the currents through the mag-
nets suceesstvely, as hereinbefore deser 1bed, are shown

to be for the purpose of causing a vibratory recipro-

cating motion of the horizoutal levers L L/, as the
armatures thereon are alternately attracted towm d the
poles of the magnets thereunder.

Having thus “shown the manner in w lnc,h this vi-

bratory motion is acquired, -it now remains to explain
how it cau be applied, so as to communicite a rotary

motion to a shaft, or spindle, terminating in crank-
£
form.

. The best position for this purpose is to have the

ﬁnr
Onl's:r one .set is necessary for this purpose. The

other can be used as & gov ernor, and may be in either |

forin, the lever honzmmﬂ and 11]3”116&: vertical, or vice
versa.

Set No. 1, in the :lccompm;) ing drawing, is the one
used for the purpose of communicating the rotary mo-
tion, the magnets and levers being pLLced as shown in
fig. 2.

Set No. 2 is the governor.

The connections remaining the same, and only the
position of the magnets, ar matur‘eq ]evet and screws

- in the adjusting-posts being (hanwed 1 have only re-
ferred to and represented let set to which the eon-
‘necting-rods, which -commmunicate the motion, are at—

tached. (See fig, 2.)

The posts I P‘ are vertical, but the ad]ustuw-screws.

¢ ¢ therein are placed hor wonmlly

The axis of the lever I, when placed vertically, is
at one.end thereof, and situated below the magnets,.as
shown in fig. 2. |

The .magnets being arranged on either side of the
lever, one armature is sufficient for each.

The magnets are supported above he base by the
stands D D".

The screws d &, connected to the rear. of each mag-

| net, pass through a loose aperture in these stands, and

have Jam-nuts b &' " thereon, on either side of the
stands D 1)’

By this means, the coils’can be moved close up to
the armatures, and exert a faller inflnence over thenu.
~ The magmt M is represented asdrawn back against
the supporting-stand D.-

This is done that the full outline of ‘the lever L in
its vertical position, together with the ar m-lture thele-
on; may be clearly seen.

‘When in use, tlie magnets on either srde. are moved
as close as is posmble to, without impeding the vibra-
tion of, the armature.

The breadth of vibration of the lever can be adj usted

.by means of the horizontally-placed screws 2 7, in the
| vertlcal posts P P

The lever L is vertical, and ubra.tes between the
pomts of the hor 1zoutally-placetl sciews ¢ 1, a breadth
of one-sixteenth or any other fractional part of an inch
desired. The more contracted the space, huwexer
the better:

The play is thus contracted, that the .mnft.tnre A
may not be drawn far away fmm the points of the

magnets M M, between whicl: it vibrates, that either .

magnet may thus Be enabled to exert almost full iu-
fluence in attracting it.

‘Connected with the lever L, near its topmost ex- |
tremity, is the horizontal rod T, extending half an
SInch, when it extends two and a half inches farther m

) ntrht-.mgle direction.

This rod terminates at either end in the form of o

collar, fitting, at the short-angle extremity, over the
top oi fhe lever L, and, at thc., extremity of the Jong
angle, over the top of the vertical rod T

This md is secured ab its angle by a pin, ¢, passing
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through it and into the horizonfal right-angle projec-
tion, or shelf of the post 1. |

The vertical rod TV is three inclies long, and is sus-
pended on a pin, ¢, passing through- the post I, half
an inch below its connection with the horizontal de

The vertical rod T'.connects, at its extremity far-
thest from. the pin ¢, with a horu?outal rod, or con-
necting-arm, T,

'l‘he other end of the connecting-arin 'L”is connected,
at y to the crank of the spindle £, in the frame F
and tlw motion communicated to spindle f7, by mea,m

| of the interlocking teeth, of the wheels I F, on each.
lever vertical and the nmgnets horizontal, as shown in |

“The object in hwmtr the rods T T secmed by the
pma t ¥, hait an inch ﬁom their connecting points, re-
%pecturel), 18, that the motion may, in eacl: instance,
be multlphed by éontinuing the IULI‘::, in both cases;.
four times tlns length,

By this almnﬂement the lever L, vibrating the
breadth of oue-—sxxteenth part of an inch betw een the
points of the adjusting-screws i 1, and moving the
short angle of ‘the rod T, working on the pin t the
same br emlth will lmp*ut to the e\tremlty of the Ionn'
angle of this rod a vibration multiplied fully four times
this breadtii.

The collar of the hovizontal rod T, fitting over. the
vertical rod T, with the stroke indicated by the space
between the la,st-mentmned rod and the dotted lines,
to impart to the upper, or half-incl section of the same
rod, and this rod being, like the other, four times this -
length, the motion is multiplied mlly four times, so
that an inch-stroke is gatued at the other, or longest
extremity from the pin ¢, - -

The horizontal rod 'I*, connecting to this end of the
vertical rod 'I“' and the otlwr end thereot connecting
with the crank-ter mination of the spindle f,at f, this
stroke of one.inch in breadth is thus communicated to
it, the crank of the spindle being half an inch in length.

Fig. 3 represents one set of the instrument, and il-

Tustrates, at each end of the lever, how the mution can

be applied to control an eseapement, or to 1mpart ro-
tary motion to a shaft, or spindle.
" Connected to lever L on the left side thereof is an

-escapement-arm, m, secured by a pin also i the post

0, the pallets of whlch Trest ..tltelmte]y upon the teeth
of the esecapement-wheel E, causing it, when actnated
by the mechanical means w Ixence it {lerwes 1ts motion,
to revolve uniforinly, by.the alternate - arrest and le—
lease of the same by ‘the escapement-arm.

On the right side of the lever is shown a represen-
tation of the lever resting upon a tooth of a ratchet-
wheel, R.

’T'lus 1s designed. to illustrate how the rotary motion
can be impar ted to the spindle on which the ratchet-
wheel is fixed, by the arr: angement of two or more le~
vers, in the manner repr Lbﬁl]tﬁd each striking alter-
nately upon a ratehet-wheel, hxud on the spmdle op-
posite thereto.
 As my invéntion applies to contro’llmfr the action of
magnets, by the peculiar bearing of their connections,
in direeting or coutrolling the flow of 2 battery-cur ent
through the helices which surround the same, I donot
reserve for it a special application to any particular

form of magnet, but to any and all wherein the power

and action of such are dependent upon the passage of
an electrical current through a helix snrruumlmg it,
whether it be-to caunse such magnet to attract an arm-

‘ature to its poles, like that invented by Professor-

Henry; or to draw an iron wmagnetic bar within the
helix, as the axial maguet inv ented by Professor Page;
or to control and wrrest the motion of -a needle en-
closed within a helix, or any other form or kind what-
ever, wherein elcctw-tnngnetism is the actuating-me-
dium, which produces or controls the mechanical effect.

- The route of the wires leading from the magnets of



each set, to or via the e¢ad posts of the opposite set,
can be reversed or exchanged, so that each will eon-
nect with that post of the same set opposite to the one
indicated hereinbefore,
ment wiil be the same. |

It is only essential, in extending these counections
from the magnets of une set to or via the end postsof
the opporite set, to do so in sueh manner that the ac-
tion of the magneis, as regards- themselves, and the
8ets also, will be alternate and successive.

Any nusper of sets can he controlled and operated,
if the mapnets of each are included in the battery-cir-
cuits, but ouly two are necessary, in any instance, to
contain the connections whicl actuate and govern the
fonotion. |

The planof connecting-rods may also be varied from
as desired, the present example bein o only to illustrate
how a greater breadth of stroke can be imparted, by
means of the multiplying-arrangement referred to and
expluned infig. 2, without permitting the armature
to be drawn beyond the full influence of the magnets
on either side of it.

If it were not that the power. of a magnet to attract
au armature {018 poles diminishes rapidi y as the space
between it and the armature widens, there wonld be
no necessity for resorting ‘to suel an arrangement as
that of the multiplying connecting-rods above referred
to and deseribed, the lever L could e adjusted to
any breadth of vilration required. |

By the arrangement as explained in fig. 2, however,
it 18 shown that the motion ean be increased, by the
aid of' connecting-rods, to any breadth of stroke de-
sired, without having the armature placed, at an y tiine,
beyond the influence
nets which enclose i,

I consider the “closed-cirenit system?
the greatest advantage, as it is susceptible of being
worked or controlled at or from remote points, if
~they are found to be of practical utility in any connec-
tion, and it is desired to introduce fwo or more of
themw in a circuit between, and at local or distant sta-

a8 possessing

tions, with only a single wire intervening to conduct

the battery-current, the eartl) forming the return-cir-
cult; or the instruments ean be thus worked. by either
system, Ly connecting them with a “loeal battery” of
sulphate of eopper and ziue, and controlling them from

and the working of the instru- |

and control of either of the mag-

|

over or between the magnets M M’ M”

-the posts P P' P” P,

N6

the remote point, by means of that connection in the
“local cirenit” which is opened and closed by the vi--
brations of the armature of 3 « relay-magnet.”

Either quantity or Intensity-currents_can be used,
by introducing into the cireuit such magnets as are
adapted to the kind of current generated from the bat-
tery. . |
Having described my invention,
“What I elaim therein, is— |

1. The arrangement of the levers I, L, suspended
M7, and strik-
Ing alternately upon the adjusting-serews 4 4 1" 17, of
"y substantially as hereinbefore de-
seribed, and for the purpose of obtaining an uninter-
mitting, reciproeating, automatic motion, as set forth.

2. The mechanical combination and arrangement of”-
magnets M M, lever L, stand. S, posts P P, consti-
tuting set No. 1; and of magnets M” M", lever 1, stand
%', posts P” P, constituting set No. 2, the two sets
taken together forming the Instrument, the levers of
each set actuated and eontrolled automatically by elec-
tro-inagnetism, substantially in the manner set forth.

3. Hxtending the wires 3, magnet M and 9, Mag-
net M, of sef No. 1, to and eonnecting them with posts
P P, respectively, of set No. 2; uniting the wires 4,
magnet M and 6, magnet M, of set No. 1, and extend-
Ing them by a connectin g-wire, Jeading from their junec-

tion to and.connecting with stand S of set No. 2; ex-
tending the wires o

7, magnet M” and 9, magnet M™
of set No. 2, to and connecting thém with pests P P,
respectively, of set No. 1; uniting the wires 8, mag-
net M” and 10, magnes M™, of set No. 2, and extend-

ing them by a connecting-wire, leading from their june-

tion to and conneeting with stand S of set No. 1,-
attaching or inserting the batteries, as' hereinbefore
described and set forth, . "

4. The employment of either of the sets as a govy-
ernory to regulate and. control the vapidity of metion
of the other set, substantially as set forth. N

In testimony whereof, I liave signed my name to
these specifications, in the presence of two subsocribing
witnesses, on this the 8th day of May, 1869.

L. T. LINDSEY

Witnesses: . | |
G. W. ROBERTSON,
W. M. STEPHENS,
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