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SPECiFICATION forming part of Lefters Patent No, 487,936, dated December 13,1892,
- Application fled June 19, 1891, Serial No, 396,812, (No model. '

To all whom it may concern:

Be it known that I, HENRY S. PRENTISS, a
citizen of the United States, and a resident

of Elizabeth,in the county of Union and State |

of New Jersey, haveinvented certain new and
useful Improvementsin Automatic Keyboard-
Operators, of which the following is a speci-
fication. -

My invention has reference to means for

automatically operating keyboards—for in- |

stance, the key-boards of ‘type-writing ma-
chines and the keys of organs or other simi-
lar musical instruments.
With reference to type-writing machines it
has for its object to automatically operate the
same to rapidlyand accurately produceé copies,

each of which will be an ink or ribbon CopYy,

and consequently not embody the defects of
the ordinary carbon-paper copies. -
My invention consists, essentially,in provid-
ing a series of switches which are set for the

operation of any one particular key by the pas-

sage of a perforated strip between suitable

contacts; the particular perforation or com-
bination of perforations under the contacts
determining the position of the switches, all
of which is more fully pointed out in the fol-
lowingspecification and claims and illustrated
in the accompanying drawings, in which— -

Figure 1 represents a diagram of the sev-

eral devices as applied to and operating the
keys of a type-writing machine. Fig. 2 is a
diagram showing a somewhat-modified form.
Fig. 3 is a vertical section in the plane z z,
Fig. 4, illustrating the construction of the
switches. Kig. 4 is an elevation of Fig. 3.

Similar letters and figures indicate corre-
sponding parts throughout the several views.

In the example illustrated in Fig. 1 T have |

shown for the sake of simplicity but four
keys and the devices made to operate any
particular oneof said four keys. However, it
will be seen from the subsequent description
that any number of keys could be included
and the devices constructed and arranged to
operate the same. In said figure the letter T
designates a strip of paper or card-board or
other suitable material containing three rows
of perforations 1,2, and 1% which are formed

any suitable manner, so that each particular

therein by a series of punches operated in |

| will correspond to and set the switches for a

particular letter or key—for instance, for one
of the letters “A,” “B,” «“(,” and “D.” |

The method of and -devices for producing
the perforationsin the strip being immaterial
as far as my present invention is concerned
will not be more fully described here. The

strip may be fed forward by any suitable

known means. - | _
P represents a contact-plate, which,in com-
bination with the brushes p and p’, forms cir-

cuit-closers, the one P p for closing the cirenit
-t through the electro-magnet M of switch S and

55 .
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the other P p’ for closing the circuit through

the electro-magnet M’ 6f a switch S/, said cir-
cuits being ordinarily broken by the passage
of the body of the strip T between the two
contacts, while whenever a perforation is
brought opposite the two parts of either of
the two contacts the circuit is closed through

the corresponding switch.

E 18 a second contact-plate sepa,fa,te or in-

sulaved from the first, which, combined with
the brush ¢, forms a circuit-closer for closing
the circuit through the operating devices of
the keys A B C D. The circuit in this case

is closed by the row of perforations 1* -

The switech S is provided with a brush s

playing between suitable contacts { and #.

It is normally held against the contaect ¢ by
a spring a, but is thrown against contact ¢’

whenever the electro-magnet M is vitalized.

(See Figs.3 and 4.) Theswitch S’ issimilarly
constructed, but 1s provided with two brushes

s" and s°, playing between two sets of contacts

| ¢ ¥° and {* 5, respectively.

75
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The devices for directly actuating the keys

or type-bars may be of any suitable construc-
tion. For instance, said keys may be de-

QO

pressed directly by the action of electro-mag-

nets, or, as here shown, each key is provided
with a pendent cateh b, subject to the action
of an electro-magnet, as N’ N? N? N4 which

catch passes through an opening ¢ in a plate

95

If, that is turned or drawn downward for
the impression by any suitable means. The

catches b are normally held clear of the plate
F'; butupon the vitalization of any one of the
electro-magnets N/, N? N2 and N*% the corre-

sponding -cateh is drawn forward to bring it
into engagement with the plate. Consequently.

perforation or combination of perforations | the corresponding key is depressed.

100




IO

20

30

35

40

“contacts # and #.

The arrangement of the electrie circuits is

as follows: B represents the main battery,the
eircuit of which is closed by the row of per-

forations 1* at contact E ¢, and B* is the
switch-battery,whose circuitis closed at either
of the contacts I’ p and P p” by the rows of
perforations 1 and 2. One pole of. battery B
is connected with contact e of the main-cir-

cuit closer E ¢ by wire 10, the other pole being

connected by wire 11 with the brush s of

switch S. From contact-plate K is led the

main wire12, to which are connected by wires

13, 14, 15, and 16, respectively, the bobbins of
electro- magnets N’ N2, N3, and N4 the oppo-

site ends of said bobbins being conneoted
respectively, by wires 17, 18, 19, “and 20 w1th
the contacts ¢, %, #°, and 5 of _switch S’. Con-
tact 7 of switeh S'is connected with brush §?

of switch 8§ by wire 26, and contact ¢ of
switch S is connected by wire 27 with brush
8" of the said switeh S’.
switch-battery B* is econnected by wire 21
with contact-plate P and the other pole by

One pole of the

the respective branch wires 22 and 23 with

the electro-magnets M and M’ of switches S

and S’. The Opposn:e end of the bobbin of
electro-magnet M is connected by wire 24 with
brush p of contact P p,and bobbin of electl 0-

magnet M’ 1s connected with brubh ' of con-

tact P p’ by wire 25.
‘The operation is now as follows: Assume,

as an example, that the circuit is closed at

perforations 1 and 2 and a trifle later at 1%,
In this case the circuit of the switch-battery

B* passesover wires 22 and 23 to electro- mag-

nets M and M’, wires 24 and 25 to contacts P

p and P p’, and wire 21 back to the battery,

thereby vitalizing both electro-magnets M M’

and setting the switches to brmn* the brush s

againstcontact ¢’ and brushess  and s*against
The circuit of the ‘main
battery now being closed at contact E ¢, the

- current passes over wire 11, brush s, and con-

45
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tact ¢’ of switch S, wire 27 to brush s’ of
switeh S’, contact £, wire 20, electro- magnet

N4, wires 16 and 12, conmct E e, and wire 10
ba(,k to. the ba,ttery, thereby vitalizing elec-
tro - magnet N* of key D and ecausing its

i

|
ber of rows of perforations 1 and 2 and the

487,936

circuit of the main battery at repeated inter-

vals after the switches have been set. Congse-

-quently I donot wish to confine myself to the

7c

specific means here set forth, as it is evident

that the same object could be. accomplished

by other means than the row of perforatlons |

In the strip-—for instance, by causing the

motor which actuates the plate F or another
continuously-moving part of theapparatus to

close the cirecuit a,t stated intervals, said

motor at the same time feeding the strip for-
ward to insure co-operation of the parts.
It is evident that by increasing the num-

75
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switches S §’ any desired number of keys
could be operated. However, it must be here
stated that the number of contactb for each

switch will be double that of the preceding.

For instance, if a third switch is made use of
to obtain the full eapacity it- must be pro-
vided with four brushes s and eight contacts

-Again,

t, thus serving to control eight keys.
the same result can be aceomphshed by i in-

creasing the number of the rows of main-cir-
cmb closmg perforations 1%, as shown in Fig.

90

2, this method being preferable, in so far tha,t |

'a, lesser number of switches is necessary to
95+

operate the same number of keys; but the
battery expense is greater, owing to the divis-
ion of the current. In this dr’a,wmﬂ' I have

shown three circuit-closers P p, P p/, and P

p? for the switch-battery and three switches.
With one main-circuit closer
E e this arran gement would give a maximum

S, S/, and S°

of eight keys; but by prowdmﬂ' asecond main-

circuit closer E ¢’ the capacity is increased

to sixteen keys, or double the number. -

Referring to Fig. 2, it will be seen that the 1o

eleetrlcal CO nneetlons of the switches and con-

105

| tacts for the switch-battery are on the same -

principle as before, an additional branch 25%
leading from the sW1tch-battery B* to the

- electro magnet M?, the opposite end of the
‘bobbin bemﬂr eonnected by w1re 23% with the

additional circuit-closer P p°% In the main

with contaets 3, &, #°, and #* by the wires 28

catch toengage the plate F. On the depress-— | 29, 30, and 31, smd brushes pla,ymﬂ* between

1on of this Dla,te the correspondmcr type-bar
would be depressed to print the letter “D.”

- Assume that one of the perforations of row

335

~the circuit would be closed subsequently by

60

2 18 over the contact-plate to close the circuit
at P p” only. In this case only switch S’ is
moved, assuming the posnmn shown in Kig.
1, while switeh S remains in its normal posi-
tion—i. e., with brush s against contact{—and

the main-circuit closer through electro-mag-
net N3 to actua,te Key C. If both contacts
P p and P p” are open, both switches S and
S’ remain in their normal positions and the

circuit of battery B is closed at E e through

electro-magnet N’ to actuate key A, &e. It

will be noticed from the foreﬂ*omn' that in this
case the function of the row of perforatmna

1* and the circuit-closer K ¢ is to close the cult—closer E ¢, dlld wire 10 back to battery,z

contacts £, 17, tS 2, 10, #1112 and 413,

deswna,tmﬂ* the two mres from the main-cir-

cuit closers E ¢ and E ¢’, to which wires the

bobbins of the eleetro-maﬂ*nets are connected
by wires 45 47, &c., and 44 46, &e. The wires

ITO

circuit the brushes s, st s, and s® of the ad-
ditional switch s® are connected respectwely, -

, 115

In this
example the electro- magnets N N’N?, &e., are

arranged 1n a multlple-are system, 12 and 12*

120

17 18 19, &e., from the contaets 2t &e.,-are

branched a,nd connect each with two eleetro-
magnets N N’ N* N° &e. Assuming in this
case that the three sw1teh elrcult-closers are
closed and one main-circuit closer E eis closed,
all three switches S 8’ 8* will be in thelr
changed positions and thecurrent in the main

'cumut will pass over wire 11, brush s, con-

125 |
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tact ¢/, brush s’, contact &, bruqh 8%, contaet 3
', wire 35, electro magnet Nl‘* wire 12"' cir-
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thereby vitalizing electro-magnet N4, Should |

circuit-closer K e have been closed and E ¢’
open, the current would have been eclosed

through electro-magnet N,

1 do not wish to restriet myself to the ap-
plication of the device to any particular form
of type-writing machine or to operating the
keyboard, as it is evident that the devices
could be arranged to act directly upon the
type-bars or type-wheel. .

What I claim as new, and desire to secure

by Letters Patent, is—

I3

20

25

30

35

40

1. In a device of the character specified, a

series of circuit-closers, a series of switches |

operated by the passage of a perforated strip
between the circuit-closers, and a main-cir-
cuit closer for closing the circuit through the
contacts set by the switches, substantially as
deseribed.

2. In a device of the character specified, a

series of switches, secondary-circuit closers

operated by the passage of a perforated strip
to individually or in combination set the
switches for the passage of a current through
a particular ecireuit, and a main-circuit closer
for establishing the current through the par-
ticular circuit set by the switches, substan-
tially as described. | - .

5. In a device of the character specified, a
series of switches, secondary-circuit closers

operated by a perforated strip to individunally

or in combination set the switches for the pas-

sage of a current through a particular cireuit,

and a main-circuit closer operated at regular

Intervals by a series of perforations in said

strip to close the cireuit through the contacts
set by the switches, substantially as described.

4. In a device of the character specified, a |

series of switches, secondary-circuit closers
operated by the passage of a perforated strip
to individually or in combination set the
switches for a particular key, and a main-cir-
cuit closer for subsequently closing a current

‘through the contacts made by the switches,

substantially as deseribed.
9. In a device of the character specified, a

series of switches controlled by electro-mag- |

nets, a series of circuit-closers constructed to

H

| 1891.

individually orincombination set the switches |

tially as described.

for a particular circuit, and a main-cireunit
closer operated at regular intervals to estab-
lish the current through the particular cir-

cuit set by the switches, substantially as de-
seribed. ' T

6. In a device of the character specified, a

series of switches in which each successive

switch has an increased number of contacts,

a_ circuit-closer for each switch adapted to

close a circuit to actuateits particularswitch,

and a main-circuit closer for establishing a

current through the particular circuit set by
the switches, substantially as described.
7. In a device of the character specified, a
series of secondary-circuit closers, a main-cir-
cult closer, and a series of switches in which
each successive switch has an increased num-

ber of contacts, the moving contact of the

first switch being connected to one wire of
the main-circuit closer and the contacts of
the end switch being in the circuits through
which the current is closed by the main-eir-
cuit closer and the stationary contacts of the

intermediate switches being in eleetrical con-

nection with the moving contacts, substan-
- 8. In a,'keyboa;rd-()perator_for type-writing
machines, an electro-magnet for each key, a

serles of circuit-closers, a series of switches

operated by the passage of a perforated strip
between the circuit-closers, and a main-cir-
cuit closer for closing the circuit through the

contacts set by the switches, substantiallyas

described.

- 9. In a device of the character speéiﬁed,'

the combination of the keys or bars A, pro-
vided with pivoted -catches, electro-magnets

adapted when vitalized to attract the catches,

and a vibratory plate having perforationsen-

tered by the catches, substantially as de-

seribed. S “ |
In testimony that I elaim the foregoing as

~my invention I have signed’ my name, in pres-

ence of two witnesses, this 12th day of June,

" Witnesses: |
H. W. HELFER, ~
A. FABER DU FAUR, Jr.

- HENRY §. PRENTISS.

S

50

55

bo

6

/0

75

80|

00




	Drawings
	Front Page
	Specification
	Claims

