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To all whom it may concermn:

Be 1t known that I, EDwARD McHUGH, a
subject of the Queen of Great Britain and
Ireland, and a resident of Dublin, Ireland,
have invented acertain newand useful Word-
Register for Type-Writing Machines, (for

which I have obtained provisional protection

in the United Kingdom of Great Britain and
Ireland, dated J uly 6, 1897, and numbered

16 018,) and I do hereby declare the follow-

i‘ng to be a specification thereof.

The invention has reference to new im-
proved means for automatically counting the
words typed by type-writing machines in a
convenient,accurate,economical,and efficient
manner. The counting of words typed by
these useful machines is obviously desirable
in the ordinary course of commercial work,
especially in legal work, where accuracy is

necessary in estimating the number of folios

contained in briefs, conveyances, leases, and
Hitherto various at-
tempts have been made to attain this end by
mechanical contrivances of various kinds.
Some of these formed an integral part of the

- type-writer,while others consisted of detached
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apparatus coupled to the type-writer by va-
rious mechanical means. Allsuch attempts,
however, have failed in practice, owing to
the difficulties of communicating the move-

‘ment of a vast group of parts (such as go to

make up a type-writer) by mechanical means
to a counting device. Such methods were
also found expensive and inaccurate and cal-
culated to inferfere with the ordinary work-
ing of the machine, and the detached devices
were found to be unsuitable for use in com-
bination with the various styles of machines
in the market. _

My invention does notattempt to attain the
object in view by mechanical meansalone,but
proposes the application of electricity, which

-will be found, as hereinafter deseribed, to be

especially and peculiarly adapted as an un-
failing means for communicating between a
type-writing machine of any of the well-
known kinds and a counting device of any
suitable design.

The various movable partsof a type-writer

are naturally adapted to the work of auto-

- matically making electrical contacts, and the
advantage of a method of counting in which

| electricity is utilized will be strikingly dem-

onstrated by my invention.

In carrying out my invention only a few
spring-contacts are introduced into the ma-
chine, and these are conveniently located, so
as to be out of the way and in no manner in-
terfere with the mechanism of the machine.

My invention may also be readily used in
connection with different styles of machines,
such as the Remington, the Yost- Densmore,
and such like.

With the aid of the accompanying draw-
ings I will explain the principle and actmn
of my invention.

- Figure 1 1s a front view of the countmn* de-
vice, “which I choose for descriptive purposes
merely, since 1t 1s obvious that any conven-
ient electrical counting device may be used
with equal advantage and results. Fig. 2 is
a view of Fig 1 with the dial-plate removed
to show the mechanism. FIig.31isa diagram
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illustrating an automaticswitch arrangement J

for avoiding the waste of the battery. Fig.
4 1s a diagram showing in plan a skeleton
type-writer and the counting device with
electrical connections, as hereinafter more
fully set forth. Iig. 5 18 a perspective view,
on an enlarged scale, of certain familiar parts
1n a Remington type-writer and illustrating
the operation of the provision for controlling
the space-circuit from the carriage-spacing
lever and the line-space lever. Iig. 6 1s an-
other perspective view, on a similar scale,
illustrating the provision by which the side

baroperated by the space-key breaks the type-

circuit and establishes the space-circuit. Fig.
7 18 a longitudinal sectional view showing one
key-lever, the rocking lever which controls

the escapement mechanism, and 1ts relation

to the circuit-closing springs of the type-cir-
cuit. I'ig. 8 is a detached view illustrating
the arrangement of the circulit-closing springs
and hyphen-key for closing the supplemen-
tal circuit to interrupt the type and space
cireuits.
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Similar letters and numerals of 1eference

indicate corresponding parts in all the figures
where they appear.

A and A’ are two electromagnets of soft
iron.

Bisan ordinarysoft-iron armature attached

| at right angles to the oscillating lever C, the
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armature being
bracket D' on a fixed portion of the counter

and the dial-plate. This armature actuates
the ratchet-wheel It by means of two pawls

b 0', whereby each oscillation of the arma-
ture drives the wheel one tooth—that is to
say, when the armature is attracted to mag-
net A pawl b engages, and when it is attr act-
ed to magnet N pmwl b' engages. At each
revolution of the mtehet-wheel K a stud ¢ on
the face of the same comes in contact with
the crank-lever d, pivoted at d' and carrying
a freely-pivoted pawl ¢, the said lever being
ralsed by the stud and actuating the pawl e
drives the wheel I forward one tooth, thus
recordinga unit. A spring ¢’ holds the wheel
I while pawl e recedes over its teeth.

The mechanism thus far deseribed presents
a simple electrical contrivance adapted to in-
dicate the number of movements of the ar-
mature, and as the wheel K is provided with
one hundred and forty-four teeth itisobvious
that seventy-two complete oscillations will
cause onerevolution, which in turn will move
the wheel I one tooth, thus indicating one
folio of sevenf{y-two words. DBy a ‘‘complete
oscillation” is meant the positive pull of the
armature to the magnet A and therebya simi-
lar pull in the direction of the magnet A'.

The circuit connections between the count-
ing device and the type-writing machine will
be best understood in connection with Fig. 4.

In all or nearly all type-writing machines
the movable keys and levers operate a uni-
versal part, and advantage is taken of this
principle to establish the electrical connec-
tion necessary for the purposes of myinven-
tion. Of course there are certain contingen-
cles peculiar to all type-writers which must
be especially provided for and which will be
referred to farther on.

IFor the purpose of illustration I will as-
sume my invention to be worked in connec-
tion with a ** Remington” machine, although
with but slight modlﬁeatwn it will be found
equally smtable and applicable to all type-
writers.

In the Remington all the letter- keys and
also the space- bar operate one universal part,
and this part in turn operates other mechan-
1sm for the work of the machine.

I find the most convenient part with which
to make the principal electrical contact is

that known as the ‘‘rocking lever,” which

controls the carriage-escapement mechanism.
Fig. 7, which shows one key-lever X and the
transverse suspended bar X' connected to the
pivoted rocking lever X?=, illustrates gener-
ally how all the key-levers vibrate the rock-
ng lever,since they all extend across the bar
X" and parallel with the lever X, as in the
Remington machine.

On the frame of the machine, in close prox-
1mity to the rocking lever X?, are a pair of in-
sulated contact-springs 1 and 2, one of which
is connected by wire with the counting de-

pivoted at D Dbetween a |

614,492

through the coils of the magnet A to the bat-
tery, the balance of the incomplete circuit
being formed by a wire leading from the bat-
tery to the metal side bar G, controlled by
the space-bar, thence to the contact-spring
4, and finally connecting with the spring 2.
Thus when the oscillating lever X*presses the
spring 1 in contact with spring 2 a circuit will
be completed through the magnet A, as indi-
cated by the barbed arrows. This circuit 1
term the ‘‘ type-circuit” and the magnet in its
path the ¢“type-magnet.”

“¥rom the deseription thus far it will be ob-
vious that on striking the proper key for the
irst letter of a word the type-circuit will be
closed to cause the type-magnet A to attract
the armature B and move the ratchet-wheel
E by means of the pawl 6. In the printing
of a word the type-circuitis made and broken
cachtimealetter-keyisdepressed. Themove-
ment of the keys succeeding that of the ini-
tial letter is not indicated on the dial, since
the armature B is held in a position wherein
it is not capable of acting on the ratchet-
wheel, the attraction for each letter being in
the same direction. Immediately, howevel,
the armature is attracted tothe opposite mag-
net A’ the paw!l 0’ engages and drives the
ratchet-wheel forward one tooth.

The second magnet A', which I designate
the ‘‘space-magnet,” is included in the in-
complete circuit indicated by the unbarbed
arrows and is controlled by the space-bar and
also by the line-space lever and the carriage-
release lever. Inasmuch as the space-baralso
operates the rocking lever X* provision must

be made for breaking the type-circuit when.

the space-bar 1s operated. Ifor this purpose
spring-contacts 3 and 4, insulated with re-
spect to each other, are introduced into the
space-circuit.

spring-contact 4 is to occupy a position out

of contact with a part Gz, connected to and

caused to descend whenever the space-bar 18
depressed. As shown, the part & will corre-
spond with one of the side bars of the frame
in & Remington machine which is depressed
by the space-bar.

The spring 4 will be normally held in con-
tact with the side of the bar G by a spring-
tongue I, held in an insulating-fastening.
The free portion of this tongue Il is bent to
normally hold the contact 4 against the side
of the bar G, thus representing the position
of the parts when the space-key 1s at rest;
but upon the depression of the latter the bar
G will descend and aninclined Iug G’ thereon
will force the tongue Il against the spring 3,
and thereby liberate the spring 4 to brealk 1ts
contact with the space-bar,interrupt the type-
circuit, and establish the space-circuit,where-
by the space-magnet A’ is energized and the
armature attracted thereto. Thus when the
space-bar is depressed no current will pass
through the coils of the type-magnet A, not-
Wlbhatandmﬂ the fact that the space- bar ac-

vice direct and forming a partial cireuit | tuates the 1001{111@ lever X~
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[t may be here mentioned thatinthe “Yost”
machine there is a special moving part for
the letter-keys alone, so that the electrical
connection between the counting device and
this type of machine is simplified, asitis not
necessary to provide for breaking the type-

c¢ircuit when the space-bar is struck.

So far as the letter-keys and space-key are
concerned the electrical connections arenow
complete, and it will be perceived that the
work of counting is extremely simple. Pro-

vision must, however, be made for the move-

ments of the ‘‘platen-carriage,” whereby
spacing 1s sometimes effected, and also for
the usual operation of spacing between the
lines with the ‘‘line-space” lever. This is
accomplished by arranging for the inclusion

- of these movements in the space - circuit,

20

30

- 35

40

~of a line.

57

55

which is effected by fixing spring-contacts 5
and 6 on the carriage-bar,whichareacted upon
by anarm7, attached to the carriage-rack 7 ¥,
whereby the operation of the line-space lever
10 or “‘ carriage-release” 11, acting on the car-
riage-rack, will press these springs together
and complete the space-circuit. Thus when-
ever the ‘““space-key,” the line-spaces, or the
carriage-release 1s used the same effect is pro-
duced—that is, the space-circuit is actuated
and the armature attracted to the magnet A’.
It is clear, therefore, that whenever the oper-
ator completes a word he must produce, first,
either an ordinary short space or, second, a
long space or, third, aspace between the lines,
and any of these operations will result in
causing the armature to approach the space-
magnet and act on the ratchet-wheel E and

thus record the typing of a word. A little

consideration will now show that the arma-
ture will oscillate once to and fro for every
word typed no matter how many letters there
are in the word or how many spacing move-
ments there are between words. It will also
be clear that it will oscillate no oftener than
there are words typed no matter how com-
plicated the work 1s, with one exception—
namely, when a broken word comes at the end
1t will be obvious that if the oper-
ator breaks a word at the end of a line and
continues it on the next the armature will os-
cillate once for each bit of the broken word,
there being a magnetization of the space-
magnet in going from line to line.

should it be Inconvenient to avoid break-
ing words at the end of the line, advantage
may be taken of the fact that when a word is
broken at the end of a line the last thing
typedisahyphen. Thehyphen-key12there-

fore may be made to close a circuit 15, con-

- nected with a special magnet 14, whose func-

6o

tion when energized is to attract an armature
15, normally held by a spring 16 in contact
with circuit-terminals 17 and 18. The arma-
ture therefore normally closes the space-cir-
cult at this point, and when moved by the
magnet destroys the capacity of sald circuit

for being completed. The wires of the cir-

| below the hyphen-key and adapted to be

pressed together when said keyis depressed.
By such an arrangement the movement made
in going from line to line will be ineffectual
to close the space-circuit when a motion of
the hyphen-key immediately precedes. The
armature, however, whose motion toward the
hyphen-key magnet destroyed the space-cir-
cuitis made to resume its position, and there-

by to restore the space-circuit by another

magnet whose circuit 18 closed by exactly the
same motions as those closing the type-cir-
cuit. Thus 1t will be seen that the space-
circuit will be ready for use after every line
the last word of which is a completed word,
but it will be, as it were, out of gear or broken
when the last thing done on the line has been
the using of a hyphen.

In the typing of words it will be observed
that the type-magnet is magnetized several
times successively for each letter contained
in each respective word. Now the magnet-
ization for the first letter is all that is required
for the purpose of the invention, so that the
effect of typing the subsequent letters of the
same word simply wastes the battery. Simi-
larly if there are several spacing movements
between the words there is a corresponding
waste of the battery. To prevent this waste
of energy, I propose to make the armature of
the counting deviceactasan antomaticswitch
in & manner illustrated. by diagram Iig. o.
Here two contact-studs 8§ and 9 are intro-
duced, the one to the left being in the type-
circuit and the one to the right being in the
space-circuit. The coils of the magnets A
and A’ connect electrically with the arma-
ture B through wire 9%. As shown in the
diagram, the armature 1s attracted to the
type-magnet A and is in contact with stud 8,
in which position the circuit of this magnet
is broken, but immediately the space-circuit
is actuated the space-magnet A’ attracts the
armature, which, makingcircuit with the stud
9, breaks the space-circuit. Thus it will be
seen that it is only the typing of the first let-
ter of a word or the first of a series of spac-
ing movements, such as sometimes occurs
between two words, as in paragraphing, that
will affect either magnet. This action will
be readily understood and needs no elabora-
tion. It is merelyintended to economize the
battery and has nothing to do with the oper-
ation of word-counting.

In the working of my invention it will be
observed that every letter-key makes a con-
tact for the type-magnet. This does not
matter in the case of stops, brackets, and
such like, because they are always typed in
immediate connection with words; but in the
case ol the underscore-key it might happen
that an underscore might be counted as a
word. Any such diificulty, however, may be

avoided by utilizing a short circuit—.e., mak-
‘ing any such key close a short circuit for the

battery—and then throwing the registering

cuit 13 are connected to spring-contacts 19 20 | mechanism temporarily out of operation.
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I recommiend that the use of the underscore |

be avoided altogether when using my inven-
tion or some allowance made therefor. An-

other point is with regard to the hyphen-key.
On the Remington and other high-class ma-
chines the hyphen-key also types some other
character. If such character ended a line, it
might prevent a word being counted by oper-
ating the hyphen-key-correcting device. Ar-
rangements may be made to avoid this diffi-
culty. Asanillustration the hyphen may be
combined on the same type with a character
which never can occur at the end of a line—
for instance, the first bracket of a parenthe-
sis—as indicated in Fig. 4. These minor
points, however, must be considered In con-
nection with the work the counting deviece 1s
to perform.

Having now particularly described the na-
ture of my said invention, I would haveit un-
derstood that I do not confine myself to the
special method whereby the electrical con-
nections are established between a type-writer
and a counting device as herein described, as
these may be altered or modified to suit dif-
ferent types of machines; neither do I con-
fine myself to the particular construction of
counting device herein described, as any suit-
able electrical counting contrivance may be
used.

The device herein shown is somewhat crude

in construction, being designed for simplicity

and to facilitate the description of my inven-
tion. |

I claim as my invention—

1. In combination with a type-writer, a reg-
istering mechanism, circuit connections con-
trolled by the letter-keys, and a supplemental
circult including an electromagnet 14, and ar-
mature 15, for breaking the key-circuit, and
a circuit-closer operable by the ‘“hyphen” or
similar key for closing the supplemental cir-
cult to throw the key-cireuit out of operation
and omit the counting by the line-spacing,
substantially as herein specified.

2. In combination with a type-writer, &
counter, key and space circuits connecting
the type-writer and counter, and means for
closing said circuits through the movement of
the letter-key and space-bar, a magnet 14 and
a supplemental circuit including the same, an
armature 15 for interrupting the key and type
circuits, and a eircuit-closer controlled by the
hyphen orsimilar key, substantially as herein
specified.

3. In combination with a type-writer, a
counter, key and space circuits connecting
the type-writer and counter, and means for
closing said cireuits through the letter and
space keys, contact-springs 5, 6, in a branch
of the space-circuit, and an arm 7 connected
to and controllied by the movements of the car-
riage rack-bar, substantially as herein speci-
fied.

4, The combination with a Lype-writer, of
aregistering mechanism includinga vibrative
armature, electromagnets A, A’, and type and
space circuits controlled by the letter and
space keys respectively, and a switeh for al-
ternately cutting out the magnets after the
initial pull thereof, substantially as herein
specified. |

5. The combination with a type-writer, of
an armature C, two electromagnets A, A’, for
oppositely moving the same, connected regis-
tering mechanism operated by said armature
and electrical connections from one magnet
to the type-keys and from the other magnet
to the spacing-lever, arranged as shown so
that the type-keys will move the armature in
one direction and the spacing-bar will move
1t 1n the other and thus register the first let-
ter in each word and thereby the total num-
berof words, substantially as herein specified.

Dated this 7th day of January, 139S.

EDWARD McIIUGILIL

Witnesses:
R. B. BOYCE,
ANGELO FAHIE.
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