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To all whom Tt may concerm: _

Be it known that I, HENRY MAHNKEN, of
Brooklyn, in the county of Kings and State of
New York, have invented a certain new and

5 useful Improvement in Printing-Telegraphs,
of which the following 1s a specification,

The object 1 have 1n view 18 to produce &
simple and efficient construction and arrange-
ment of polarized relays and of connections

10 therefrom to the mechanically-operated pole-
changing transmitter of a printing-telegraph
plant, to the sources of electrical energy, and
to the type-wheel lines, so that a large num-
ber of such type-wheellines may be practically

15 supplied with rapid current vibrations by
means of such relays and without the disad-

vantages arising from the use of a mechani-
cally-operated pole-changer large enough to
work all the lines, and without complication

>0 Of contacts or the danger of cross-connections
being formed between the circuitthatoperates

~ therelayand thecireuit that is controlled by it.
The special form of polarized relay which I
have devised for this purpose is a highly efii-

25 ‘cient instrument for all purposes for which re-

lays or repeaters are employed, and the pecu-

liar construction and arrangement of the per-

manent magnet, the armature, and the operat-

ing-coils or electro-magnet of such relay are

20 highly efficient for producing motion by rapid

" current reversals, and are applicable to any

use where motion is to be produced by polar-
ized armatures. |

In the accompanying drawings, forming a

35 part hereof, Tigure 1 is a view, principally In

diagram, of apparatus embodying my inven-

tion; Fig. 2, a top view of the repeating-relay;

Fig. 3, a side view of the same with the base
partly broken away to show the permanent
40 magnet throughout its length, and Iig. 4 a
separate top view and partial horizontal sec-
tion of the permanent magnet and the parts
supported thereby. ©
With reference more particularly to Fig. 1,
45 Aisthe key-board, having the keys a, as usual.
The key-board is connected in a divided eir-
cuit with the ‘‘sunflower?’ I and the clutch-
magnet C of the transmitter. The mechani-

cally-rotated transmitting-cylinder D carries
50 one set of pole- changing plates, b ¢, upon

) .

and can be run at a high rate of speed.

which bear the stationary contact - springs
de . |

F and G represent two dynamo-electric ma-
chines or other sources of electrical energy.
The springs d and f are connected, respect- 55

| ively,with the negative pole of I and the posi-

tive pole of (&, while from thespring ¢ extends
the line or circuit I, including the electro-mag-
net coils of two or more polarized repeating-
relays, FI I, and ending in the connection be- 6o

tween the other poles of the dynamos. The

relays H I are magnets having polarized ar-
matures P, from which extend simple con-
tact-arms 2. The contact-arm of each relay-
armatare plays between a pair of simple sta- 63
tionary contacts, i k. The negative pole of
the dynamo K is connected with all the con-
tacts ¢, while the positive pole of the dynamo

(3 is connected with all the contacts k. The
other poles of the dynamos are connected to- 7o
gether and to the earth, as shown, or to a me-
tallic return. The type-wheel lines I, L. ex-
tend from the relay contact-arms A, each
through the type-wheel magnets K of a num-
ber of printers, and then to earth or a metal- 75
lic return. If the printers are instruments
worked by oneline, the printing-magnets will
also be included in the same line-circults, as
will be well understood.

The revolution of the pole-changing trans-
mitter will cause the armature I? of the polar-
ized relays to vibrate rapidly and the contact-
arms h, carried thereby, to play between the
contacts ¢ &, throwing first a negative-current
impulse and then a positive-current impulse ¢
upon each of the lines. In this way a large
number of type-wheel lines can be operated
from a mechanically - operated transmitter,
whose moving parts will be small and light

0

The connections from the poles of the dyna- ?
mos F G to the relay-circuit and to the lines
are made through resistances R, and each oi
these connections is protected by a fusible

safety-catch represented in the form of serew- gs

plugs by the circles (.

To be capable of responding to ctirrent re-
versals of great rapidity, I have devised a pe-
culiar polarized apparatus of great sensitive-
ness and power. It comprises a heavy per- 100
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manent horseshoe-magnet, M. the poles of
whilch are marked N S. 'T'his, for cheapness
and permaunency, is prefer qbl;y made of cast-
iron, which, after being drilled and fitted as
desu*ed 1S ]l"Ll dened thl oughout or at its ends
only by the application of chemicals thereto
while 1t 1s at a red heat, I heat the cast-iron
0 a bright-red heat and sprinkle prussiate of
potash in the form of & powder over the ivon,
or I dip 16 when at a bright-red heat in a soﬂ
Intion of saltpeter in W’ttel‘, and then permit
the iron to cool. The solution may be made
by adding one pound of saltpeter to one gal-
lon of water. Thehardened ironisthen mag-
netized in the usual manner. T have found
that 1n this way I can produce a permanent
magnet of great strength and permanency,
which it is very dif FCL1113 to obtain from cast-
steel. The cast-iron before being hardened is

- also readily drilled and cut for fitting and at-

taching it to the other parts of the instrument.
Upon one of the poles of the permanent mag-
net M (shown as the south pole) is mom]ted
by an adjusting-screw, m, the electro- mfwnet
O, which prcgects toward the north pole of
the magnet M, and may be adjusted with re-
lation to 1t by the serew m.  P-is the polar-
1zed armature. This is a light tube of soft
1iron which extends laterally across the north
pole of the magnet M and between it and the
poles of the electro-magnet (. 'The tubular
armature P 1s secured to a spindle, #, which
extends parallel with the north leg of the mag-
net, longitudinally thereof on its inner Slde,
and is supported in plates o p at its ends, in
whieh it turns freely, as shown. The maﬂ‘net
M has preferably a groove, ¢, in the face- of
1ts pole, in which the tubular armature plays,
so that the pole partly incloses the armature
and forms a magnetic field of considerable
strength and ummlmlty in which the arma-
ture V1b1 vbes,  Whis groove 18 more shallow

at its center than at its ends, as shown 1n Kig.
4, so as to hug the armature closely and still
allow for its movement. The side of the arma-
ture P next to the poles of the electro-magnet
O 18 preferably {flattened a little, to permlt the
armature to approach such polea with more
surface. The armatureis limifed. in its move-
ment by the contacts ¢ %, which should be so
adjusted that the a;rma}ture will not Mtrllre the
poles of the magnet O; but a strip, p/, of brass
1s secured to vhe flab face of the armature to
prevent sticking should the armature touch
elther pole.

By using the hollow armaturea large induact-
1ve surface 18 provided, and the pole of the
permanent magnet 1s farther removed from
the poles of the electro-magnet at the same
time that the armature i1s in close relation
with each of thesc elements. This end is ac-
complished with an armature of the minimum
weight, which can be vibrated with great
11&])1£11tya A heavy block, », of mstﬂdtmn*

- material 18 sscuied to the othez slde of the

north pole of the magnet N, and upon this
block 7 are mounted the arms s §',carrying the |

contacts 4 %, which are connected with the
poles of the dynamos I G through binding-
posts ¢ ¢ and hand-switeches ¢ £, A screw- 70
threaded stud, u, projects from the center of
the tubular armature P back th rough the north
pole of the magnet M, and upon this stud « is
secured a section, ¥/, of 1nsulating material, to
which is attached the contact-arm #. Theline- 75
connection with the contact-arm 2 is made by
a slack wire, v, which is connected with the
binding-post 2" by a wire passing from the in-
stlation » to sueh post without coming in ¢on-
tact with or near the permanent m‘mneb O 8¢
any metal parts connected with the cores of
the electro-magnet O. The coils of the elec-
tro - nmfrneb 0 arc connected with binding-
posts w w'. All of the binding-posts are
mounted on the base (), of wood or other in- 8§+
sulating material, which sustains the other
parts of the instr mnent 1t will be seen that
the local relay-circuit, which is connected with
the binding-posts w w0 and includes the coils
of the electro-magnet O, and the line-circuit go
connected with the binding-posts ¢ ¢ ¢ and
including the arm 7 and contacts ¢ %, are kept
separate on the instrument. T'he wires of the
line-civeuit are not brought near any metal
parts with which the wire of the local relay- gs

| circult might become crossed; hence no cross

connection can occur on the instrument be-
tween the two circuits.

YWhat I claim 18— |

1. In ]_)Illltll]”‘-tﬁl@”‘l“lphd, thie combination, e
with a pole-changing transmitter, of two 01‘.
more polarized 1e1&ys operated theleby and
two or more type-wheel lines controlled by
such polarized relays, the local and line cir-
cuits on such relays being protected against yox
cross-connection, substantially as set forth.

2. In puLEmg telegraphs, the combination,
with a circuit-controlling transmitter, of two
or more polarized 1’*@1&3{5 operated thet ehy
and having armatures of great induetive force 110
and llﬂ’htHGSS current-reversing contacts con-
trolled by such armatures, and two Or more
type-wheel lines upon which current reversals
are produced by such relays, substantially as
set forth. II5

3. In printing- telenmph&, the combination,
with ’ltlﬁbl‘l&mlttel‘ of a relay vibrating 'lblmp]e
contact-arm between stationary contmcbs, two
sources of electrical cnergy connected by op-
posite poles with such stationary contacts, and r20
atype-wheelline connected with said Vlbmtmn
contact-arm, the local and line circuits on
such relay bem protected against cross-con-
neetion, sub;,tmwtmlly as set 1orth

4. In printing-telegraphs, the combination, 124
with a pole-changing transmitter, of two 01'
more jpolarized repeatmﬂ -rela ys operated
thereby and having armatures of great induct-
ive force and lightness, simple cgntact -2 NS
vibrated by such armatures between gimple 110
stationary contfwts two sources of electriceal
energy connected by opposite poles with cach
pfur of sbtationary contacts, and two or more
type-wheel lines upon which current reversals
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‘are produced by such polarized relays, the lo- |

cal and line circuits on such relays bem o Pro-
tected against cross-connection, substantlally
as set forth.

5. In printing-telegraphs, the combmahon
with a pole - changing transmitter, of two or
more 7polarized repeating - I'ela,ys operated
thereby and having armatures of great induct-
ive force and ]lﬂ‘htDESS, simple contact-arms
vibrated by such armatures between simple
stationary contacts, two sources of electrical

~energy connectled by opposite poles with each

- pair of. statlonary contacts, resistances and

15
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safety-catches in ¢ircuit with such connections,
and two or more type-wheel lines upon which
carrent reversals are produced by such polar-

1zed relays, thelocal and line circuits on such
‘relays being protected against cross-connec-

tion, &llbstantlally as set forth

6. The combination, with the permanent
magnet having a recessed pole, of an electro-
magnet mounted on the other pole of said per-

manent magnet and projecting toward said re-.
cessed pole and a centrally-pivoted hollow or !

tubular vibrating armature located between
the core ends of the electro-magnet and the re-
cessed pole of the permanent magnetand partly
inclosed by said recessed pole, substantially
as set forth.

7. The permanent magnet having a lateral
oroove or recessin one face,made of lesg depth
at the center of the magnet, and a hollow or
tubular armature vibrating in such groove, the
pivotal center of the armature being located
at the shallow point of the groove, substan-
tially as set forth.

8. The combination, with the electro-mag-
net, the permanent magnet, and the vibrating
armatuve, of a contact-arm carried by such
armature and connected therewith by insu-
lating material, substantially as set forth.

9. The combination, with the electro-mag-
net, the permanent magnet, andthe vibrating
armature mounted together, of a contact-arm.
carried by such armature and connected there- 45
with by insulating material, posts carrying
stationary contacts insulated from all metal
parts, circuit-connections with the contaet-

40

-arm and stationary contacts, and other circuit-

connections with the electro-magnet coils, said 5o

circuits being protected against cross-connec-

tion, substantially as set forth.

10. The combination,with the horseshoe per-
manent magnet, the electro-magnet mounted
on the innerside of one pole,and the vibrating g5

| armature mounted on the inner side of the

opposite pole thereof, of a block of insulating
material supported b_'y the latter pole of the
permanent magnet, posts carrying stationary
contacts supported by such biock, and a con- 6o
tact-arm playing between such stationary con-
tacts and connected with the vibrating arma-
ture by a section of insulating material, sub-

‘stantially as set forth.

This specification signed and witnessed this 65
26th day of January, 1887.

HENRY MAHNKEN.

Witnesses:
F. C. Ross,
- C. BLAUVELT.
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