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To all whom it may concern: 
Be it known that I, HENRY WAN HoEVEN 

BERGH, a citizen of the United States, resid 
ing in the city of Elizabeth, county of Union, 
and State of New Jersey, have invented a new 
and useful improvement in the art of apply 
ing dynamo-electric machines as a substitute 
for galvanic batteries in a printing-telegraph 
system. 's 

In Letters Patent No. 251,658, dated Decem 
ber 27, 1881, I have described and claimed a 
two-line printer whose type-wheels are im 
pelled step by step by pulsations of alternate 
polarity, and whose press-lever is actuated by 
increasing the strength of the same pulsations 
which are employed to actuate the type-wheels. 
The mechanism for determining upon which 
of two type-Wheels-one for letters and one for 
figures-printing shall be effected, and for op 
erating the unison device, is controlled by mo 
mentary currents transmitted over the second 
line-wire. By depressing a letter-key a posi 
tive impulse is transmitted over the main line, 
which causes the printing of a letter, and upon 
the depression of a figure-key a momentary 
negative impulse is transmitted, which causes 
the printing of a figure, while if a space-key is 
depressed, the press-lever is subject to the ac 
tion of an increased current on the line, though 
it is withheld from the type-wheel by a clutch. 
My invention, more fully hereinafter de 

scribed, consists of means for adapting a dy 
namo-machine to farnish one of the two lines 
With reverse pulsations of one strength to in 
pel the type-wheel step by step, and a pulsa 
tion of an increased strength over the same 
line to actuate the press mechanism; also, of 
means for adapting a dynamo-machine, when 
desired, and before printing, to transmit upon 
the second line short pulsations of either po 
larity, according as letter or figure keys are 
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depressed, to effect an impression, either of the resistance R and causing a pulsation of 
letters or figures, and to automatically trans 
mit over Said second line a periodical pulsation 
for the purpose of operating unison devices. 

Figure 1 represents a to-and-fro-current dy 
nano-machine for charging one of two tele 
graph-lines, and a straight-current dynamo 
machine for charging the second line, and de 
vices whereby a current of either polarity may 
be sent over the second line at the pleasure of 

the transmitting-operator, and also devices 
whereby reverse currents may be normally and 
continuously transmitted from the to-and-fro 
current machine upon the first of said lines. 
Fig. 2 is a diagrana more fully showing the 
electrical connections of the arimature-coils of 
the to-and-fro machine. 

I will now describe my invention by refer 
ence to the accompanying drawings. 

A. and B are two main lines, upon which are 
situated a series of, printing-telegraph instru 
ments. The magnetizing-coils of the type-wheel 
and press-magnets of the receiving-instruments 
form a part of line A, while the coils of the 
electro-magnet governing the unison, and for 
determining upon which type-wheel printing 
shall be effected, are placed in line B. Pro 
ceeding from the main lite A, the circuit is 
Completed through line ll, brush k, metallic 
ring g, wire 10, the coils of the armature-wing 
2, wire 9, coils of wing it, wire 8, coils of wing 
ac, wire 7, coils of wing gy, wire 6', ring h, brush 
j, wire 6, resistance R, to earth. From points 
1 and 5 a short circuit around resistance R 
may be completed through wire 2, anvil ', 
point o', wire 3, and insulated section of the 
sunflower H, sunflower-arm J, shaft l', and 
wire 4. Normally the circuit of main line A is 
completed through the resistance R, in which 
case the resistance of said main line A is con 
paratively high, and electrical pulsations gen 
erated in the armature will be only of sufi 
cient strength to actuate the polarized type 
wheel magnets for the purpose of impelling 
the type-wheel step by step, though not of staf. 
ficient strength to actuate the press mechanism.' 
Abnormally, and when it is desired to print a 
character, transmitting-key K or Q, according 
as it is desired to print a letter or figure, is de 
pressed, which effects a short circuit of resist 
ance R, thereby removing from the main line 

increased strength to pass over line A to act 
uate the press mechanism. 
In the drawings, for convenience of illustra 

tion, I have shown only one letter and one fig 
ure key, which are normally supported upon 
a spring, T, attached to a cross-piece of the 
transmitter-frame. (Not shown.) Also, only one 
short circuit for resistance R is shown. How 
ever, in actual construction it is necessary to 
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have as many individual short circuits for R. causing contact between lug i? and anvill', 
as there are characters upon each type-wheel, 
and likewise as many as there are insulated 
sections upon the sunflower. Upon depressing 
finger-key K a projection, m', presses upon a 
small spring mounted at c', having a lug, o', 
thereby effecting contact between lug o' and 

Key K is likewise depressed by anwil ''. 
pressing the knob Q, whereby a short circuit 
of the resistance Ris effected, either by directly 
depressing K or by depressing, it through Q. 
Upon depression of K or Q depends the print 
ing of a letter or figure, as will be more fully 
hereinafter described. 
The circuit from main line B, which is nor 

mally broken, is completed at the transmit 
ting-station through wire 15, springs, con 
ducting-block c, wire 13, brush it, armature Y, 
brush t of dynamo-machine C, Wire 14, con 
ducting-piece a? of lever L, which is pivoted 
at 0, projection b, springs, wire 12 to earth; 
or it is completed through springs', point b', 
wire 14, brushes and armature of dynamo-ma 
chine C, wire 13, conducting-block c, springs, 
wire 12, according to the position of lever L. 
If the armature n is attracted to the cores of 
M and the armature n is raised from the cores 
of M', the lug b' will raise springs' from the 
conducting-block c. Again, in the opposite 
position of lever L. lug b will press spring s 
from conducting-block c. The lugs band l' are 
both normally in a position slightly removed 
from their respective springs S and s'. Upon 
a movement of the armature-lever L, a current 

5 of either positive or negative polarity will be 
sent from dynamo-machine C to main line B. 
The means for actuating lever L are two elec 
tro-magnets, M. M', having armatures in and 
on', situated upon opposite sides of the pivoto, 
upon which lever L. moves. 
The local battery L, B, for energizing electro 

magnets Mor M', may be gonnected from one 
pole by a wire, 16, common to magnets Mand 
M, through wire 18, spring e", lug i", anvil 
h', wire 19, and the other through wire 22, 
spring j', lug p", anvila', wire 21. Upon de 
pressing key K, which effects a short circuit 
of the resistance R, the lug d' touches the 
spring e', causing lug i' to touch h", and to 
thereby cause the attraction of armature m' 
of M', and thus to effect contact between lug 
b and spring s, thereby separating conducting 
block c from spring S and sending a current 
of a determined polarity to line. On the other 
hand, if knob Q be depressed, its spindle e' 
will strike the spring j', causing the lug p" to 
strike anvila', and to cause a current from 
local battery LB to close a circuit through the 
coils of the magnet M, thereby effecting con. 
tact between lug band springs', and the sepa 
ration of spring s" from conducting-block c, by 
which means a current of opposite polarity is 
transmitted over line B. 

In the transmitting apparatus the springe'' 
must be so adjusted in respect to lug d' that 
upon depressing knob Q contact will be ef. 
fected between lug p' and anvil ac" without 

while at the same time contact must be ef. 
fected between o' and anviln'. If such were 
not the adjustment, a depression of knob Q. 
might cause the branches of both magnets M 
M' to be simultaneously closed, from which it 
is apparent that lever L would not be op 
erated to send a current of either polarity up 
on line B. The arrangement must be such 
that upon the depression of knob Q the circuit 
cannot be completed through the coils of M. 
P is an armature-shaft, upon which are 

mounted the four wings w a y 2, which rotate 
in a cylindrical space between the field-poles 
F F. F. F". The armature-wings are so ar. 
ranged that upon each quarter-rotation of the 
armature the poles of said wings will be di 
rectly opposite the respective field-poles, and 
the cores are so wound that the currents set 
up in the coils around the several cores always 
conspire together-that is, the current set up 
in the coils surrounding wing 2 re-enforces 
that set up in wings w y a. A current of one 
polarity is induced in the armature-coils while 
the wings are each passing from one pole to 
the next succeeding one, and the current is re 
versed as the wings pass the field-poles. Thus 
in the case of the armature shown there will 
be four reversals for each rotation of the arma 
ture. If an armature having six wings were 
employed in connection with six field-poles, 
there of course would be six reversals of po 
larity for each rotation of the armature, while 
any number of armature-wings might be used 
in connection with a corresponding number of 
field-poles without departing from my inven 
tion. I prefer employing four only, as herein 
shown. . 
Upon the armature-shaft P is mounted a 

small pinion, O, which meshes with a gear 
wheel, N, upon a shaft, K, carrying an arm, I, 
which in the course of its rotation causes a 
point, f, thereon to strike a lug, e, upon the 
lever L; also, upon the shaft K is mounted 
the sunflower-arm J, which rotates in contact 
with the insulated sunflower-sections. The 
pinion O and gear-wheel N are so proportioned 
that each rotation of the wheel N, and conse 
quently the sunflower-arm, shall be accompa 
nied by as many reversals of current as there 
are characters upon the type-wheel; or, if there 
be two type-wheels, of either of them, each 
having the same number of characters. Thus 
if there are twenty-eight characters upon a 
type-wheel, the armature must make seven ro 
tations to one of the sunflower-arm; and once 
during each rotation of the type-wheel, pin fof 
the arm I will strike the luge of lever L, there 
by causing line B to be momentarily.connected 
through any suitable battery to earth for op 
erating the unison device. 

I have herein shown a dynamo-machine, C, 
for the purpose of furnishing current to line B, 
whose rotating armature Y is also mounted 
upon shaft P. Armature Y is provided with 
commutator and brushes of the ordinary form 
capable of producing a continuous current. 
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Instead of maintaining the field-magnetism ?tation of the sunflower-arm J resistance R 
of dynamo-machines A and C by means of a 
galvanic battery, I may employ an ordinary 
continuous-current dynamo-machine, in which 
case the armature of said machine may be 
placed upon the shaft P, and the field-coils of 
said machine, together with the field-coils of 
the other inachines, may be placed in one cir 
cuit from the brushes ' ' thereof, c' being a commutator consisting of a cylindrical series 
of insulated strips respectively connected with 
the coils of the armature of machine B. The 
circuit from brush r is completed through wire 
30, coils of field-magnets of machine C, wire 
31, coils of field-magnets F.' F" of machine 
A, wire 32, coils of field-magnets F F, wire 
33, coils of field-magnets of machine B, wire 
34, to brush r", through the coils of the arma 
ture of said machine B, back to brush r. 

Instead of employing machine B, it is ob 
vious that dynamo. machine C could be pro 
vided with a constantly-closed shunt joining 
its opposite poles, said shunt embracing the 
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coils of the field-magnets of machines C and 
A. Z is a pulley mounted upon shaft P for 
driving the same. 
The mode of operation is as follows: Nor 

mally as the shaft P is rotated reverse pulsa 
tions are being constantly sent over line A, 
and at the same time, periodically for each ro. 
tation of the type: wheel driven by said pulsa 
tions, the rotating arm I automatically causes 
a momentary pulsation of electricity to be sent 
from dynamo-machine Cover the line B, which 
magnetizes an electro-magnet and gives a mo 
inentary movement to an arm which dodges a 
rotary arm upon the type-wheel shaft of the 
receiving-instrument. If the type-wheel is in 
unison, the arm momentarily moved by the cur 
rent over line B is removed from the path of 
rotation of the arm upon the type-wheel shaft 
at the instant they would otherwise come in 
contact with each other. If the type-wheel is 
not moving in unison with the type-wheels of 
other instruments upon the same line, the ra 
dial arm of the type-wheel shaft will be held 
until the other type-wheels upon the line have 
coine to the zero-point. Whenever it is de 
sired to print a letter a finger-key K must be 
depressed, which will cause contact between 
points o' and n' to close one of two breaks in 
the 'shant around resistance R. The second 
break is closed by the sunflower-arm when it 
is rotated to that sunflower-section connected 
by wire 3 with the point o'; and when the 
said shunt is closed at both breaks a pulsa 
tion of increased strength will be sent over 
line H to effect printing. At the same time 
that points o' and n' are brought in contact, 
or shortly thereafter, points i' and h' are 
brought in contact and an impulse of, say, posi 
tive polarity, is sent over line B, which will 
cause the press mechanism to print from the 
letter-type wheel. If it is desired to print a 
figure, the knob Q must be depressed. The 
depression of knob Q likewise causes pins o' 
and n' to be closed, and upon a sufficient ro 

will again be short-circuited, and a pulsation 
of increased strength will be sent over the line 
A; but while the depression of knob Q will 
cause points o' and n' to come in contact, 
there must be such an adjustment that points 
if" and h' will not be closed; but contact must 
be effected between p' and ac', which will cause 
a current of opposite or negative polarity to 
be sent over line B. 
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What I claim, and desire to secure by Letters 
Patent, is 

1. A dynamo-machine havine an armature 
in which reversecurrents are generated, a main 
telegraph-line embracing the coils of said ar 
mature, at artificial main-line resistance, trans 
mitting devices, and means whereby said re 
sistance is short-circuited to effect the trans 
mission of a signal. 

2. A dynamo-machine having an armature 
in which are generated reverse currents, whose 
coils. are included in a main telegraph-line, a 
sunflower-arm geared with said armature, an 
artificial resistance in said main line, a series 
of transmitting-keys, and a sunflower, 

3. The combination of two main telegraph 
lines, a reverse-current dynamo-machine for 
charging one of said lines, and an automatic 
commutator for momentarily closing the second 
of said lines by the rotation of said armature 
shaft. - 

4. A normally-open main telegraph-line in 
combination with an automatic commutator 
for automatically and periodically closing the 
same, a series of letter-transmitting keys, a 
series of figure-transmitting keys, and means 
whereby, upon the depression of a letter-key, 
a current of one polarity is sent over said line, 
and upon the depression of a figure-keya, cur 
rent of opposite polarity is transmitted. 
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5. The combination of a series of letter and 
figure transmitting keys, local battery L, B, 
sunflower H., local electro-magnetic device for 
vibrating arm L., and means for connecting 
either pole of a main-line battery to line, and 
an automatic device for periodically and mo 
mentarially causing said commutator to send 
a current to line. 

6. The combination of two main telegraph 
lines, one of said lines being constantly closed 
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and provided with a reverse-current dynamo. 
machine, and an artificial resistance which 
may be short-circuited from said line, a con 
tinuous-current dynamo-machine for said sec 
ond main line, which is normally open, and a 
commutator device for periodically connecting 
said dynamo-machine to line, and also for re 
versing the poles of said dynamo-machine for 
sending different polarities of current to line 
by means of the transmitting-keys. 

7. The combination of two main telegraph 
lines, a reverse-current dynamo-machine for 
one of said lines, a separate current-generator, 
and a pole-changing commutator for the second 
line. 

8. The combination of two main telegraph 
lines, a reverse-current dynamo-machine for 
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charging one of said lines, a straight-current K and Q, sunflower H, arm J, and automatic 
dynamo-machine for charging the second of switch-bar L, having magnets M. M'. 
said lines, and an auxiliary continuous-current New York, December 1, 1882. 
dynamo-machine for maintaining the field-mag 
netism of said machines. HENRY WAN HOEVENBERGH. 

9. The combination, in a printing-telegraph, Witnesses: 
of two main telegraph-lines, dynamo-machine WM. B. WANSIZE, 
A dynamo-machine C, transmitting devices WM, ARNOUX. 

  


