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To all whom it may concern: |
Beit known that I, FREDERIC W . HILLARD,
a citizen of the United States of America, re-
siding at New York, (Tottenville,) Richmond
county, State of New York, haveinvented cer-
tain new and useful Improvements in Type-

‘Writers, of which the following is a specifica-

tion.

In type-writing mechanism generally when
a type-key is depressed the corresponding
character is printed and the paper-carriage
18 spaced forward through one space, so that

the consecutive letters printed will be sepa--

rated by a convenient distance. Words are
usually separated by one space by the opera-
tion of a spacing-bar. The last letter of
every word and the first letter of the follow-
Ing word are thus separated by double spac-
ing. Afterprinting a period it is customary
to operate the spacing-bar twice before print-
ing the first letter of the nextsentence. There

18 thus treble spacing between the terminal |

character—say the period—of one sentence
and the first letter of the next sentence; but
to effect this requires one operation of the
period and two operations of the spacing-bar.

An important object of my invention is to
procure a type-writing machine in which

type characters are operated by any one of

two or more keys and in which the spacing
mechanism is operated by the different keys

to elfect single and multiple spacing, respec-
tively, whereby when the character occurs in

the body of a word it can be printed accom-
panled by single spacing by the use of one
key and where the character occurs at the
end of a word it can be printed accompanied
by double spacing by the use of another key
and without operating the spacing-bar. Pref-
erably each key is independently connected

toits type character and to the spacing mech-

anism, so that the multiple-spacing keys may
be depressed independently of the single-
spacing keys, and vice versa. To accom-
plish this object, two distinet but codperating
improvements have been necessary, one of
which relates to the means for operating the
type characters and the other to the means
foroperating the spacing mechanism. These

50 Improvements are applicable with the va-

rious forms of type-bearing mechanism and
spacing mechanism known to the art.

‘The improvement which has to do with the

‘means for operating the printing characters

consists in the introduction of keys for print-
ing the characters when they are accompa-
nied by multiple spacing and in connecting
such keys to operate multiple-spacing mech-
anism. Keys which operate single-spacing
mechanism are also provided for printing the

characters when they are accompanied by

single spacing. Therefore the printing char-
acters to which this improvement is applied
are provided with a plurality of keys.,
The improvement may be applied to all
the printing characters or to only such as
will derive the greatest benefit therefrom. I
prefer to thus select the characters and to
provide only one key each for printing the
remainder of the characters. In this speci-

fication I have illustrated and discussed this

improvement as used in connection with
characfers that are frequently followed by
multiple spacing—viz., terminal characters.

I have found on investication that com-

paratively few characters are very frequently

followed by multiple spacing. Hence by the
addition of a small number of keys the sub-

stantial benefits of multiple spacing are se-.

cured, while the disadvantages of so greatly
enlarging the keyboard as would be neces-
sary if all printing characters were provided
with a plarality of keys are avoided.

The improvement which relates to the

means for operating the spacing mechanism

has for its object to procure such mechanism
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that only a single key has to be depressed,

whether single or multiple spacing is had.
There.is a plurality of keys operatively con-
nected with asingleprinting character. These
keys can be depressed independently of one
another, and when any one of them is de-
pressed thecharacter will be printed. Neither
of the keys is directly connected with the
spacing-rocker; but each is operatively con-
nected with an intermediate mechanism

(hereinafter broadly designated as a ‘““spac-

ing-frame”) for operating the spacing-rocker.
All of the single-spacing keys are connected
with a single one of these mechanisms or

spacing-frames. = All of the double-spacing

keys are connected with a second such mech-
anism, and generally all of the keys for a

| given spacing are operatively connected with
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one such mechanism or spacing-frame. The | of Fig. 1.
‘spacing-rocker is not attached to any of these

spacing-frames and may be operated without
operating any of them; but when any of the
spacing-frames is operated it engages the
spacing-rocker and operates it.
(and it may be all) of the spacing-frames first
positions a stop to secure its appropriate
spacing. | o

My inverntion comprises 4 construetion in
which a plarality of keys, preferably inde-
pendent, is provided for printing each of
certain characters, one of which keysoperates
the spacing mechanism so as to effect single
spacing and the other or others of which so

operate the spacing mechanism as to effect

multiple spacing, each being connected with

proper mechanism forprintingthe character,

so that by operating a single-spacing key I
can print a character and secure single spac-
ing and by operating a multiple-spacing key
I can print thecharacter and secure multiple
spacing, or, in other words, I secure the req-
uisite spacing by a single stroke on an 1in-
dependent key, together with the printing of
the character. | R |

My invention also consists in the selection
of the characters to be operated in the man-
ner above stated. 1t also comprises a con-
struction in which one or more type-bars are
each independently operated by two or more
keys for single and multiple spacing and in
the introduction of intermediate mechanisms
or spacing-frames for operating the spacing
mechanism. |

My invention also comprises a large num-
ber of novel and useful improvements in the
escapement mechanism, many of which im-

provements are equally adapted to single

spacing and to multiple spacing. The inven-
tion also comprises various other improve-
ments, all of which are hereinatter fully de-
scribed, and pointed outinthe accompanying
claims. ' |
The mechanism shown is of the general
Remington construetion, except that 1t 18 a
three-shift instead of a two-shift machine.
There is one shift for capital letters, excla-
mation-points, and question-marks operated
by either one of two keys located on opposite
sides of the keyboard and each marked ¢ Cap,”
and there 1s another shift for figures and for
numerous other characters operated by a key
marked ““Fig.” Theshifting mechanismisnot
shown ordescribed because 1t forms no essen-
tial part of this invention and may be of any
known style; but the arrangement of the
characters on the keyboard, the connection
between the key-levers and type-bars, and the
escapement are all different from the Rem-
ington construction. These are fully illus-
trated and will now be described.
- In the accompanyingdrawings, which form

part of this specification, Figure 1 is a plan:

view of the machine looking down on its top,
with the carriage removed. Fig. 2 is a side

elevation taken on the plane of the line z &

At least one

% 616,840

[ig. 8 is a rear elevation of the

escapement. Fig. 4 is a detail showing a

type-bar and two key-levers, each independ-
‘ently connected thereto.

sive, are details of a modification of the es-
capement. Figs. 5, 6, and 7 are positional
views of the single-spacing dog.
the single-spacing dog drawn forward. Iig.
6 shows the single-spacing dog in 1ts nor-
mal or central intermediate position. Kig.7
shows the single-spacing dog tripped back-
ward out of therack. Figs. 8to 15, inclusive;
are side and rear positional elevations show-
ing detail views of the muitiple-spacing dog
of Figs. 5 to 15 and of certain of the parts

connected therewith. Figs. 8 and 9showthe

positions of the multiple-spacing dog and of
the rack and of some of the other partsin the
normal unused condition of the machine.
Figs. 10 and 11 show the positions of the
same parts at about the middle of the down-
stroke of a treble-spacing type-key. Iigs.
12 and 13 show the positions of the same
parts at about the end of the downstroke of
a treble-spacing type-key—rviz., either just
before or just at or just after the instant of
the printing, according to the adjustments of
the machine. Figs. 14 and 15 show the posi-
tions of the same parts at about the end of
the downstroke of asingle-spacing type-key—
viz., either just beforeor just at or just after
the instant of printing. |

In order to save the necessity for operating
the spacing-bar at the end of words and sen-
tences, I provide multiple-spacing mechan-

ism, hereinafter more fully described, and

keys for printing certain characters where
they occur as terminals and for properly op-
erating the multiple-spacing mechanism. To
aid in the selection of the characters for which
such provision is to be made, I state the fol-
lowing results of investigation: I find that
almost all words in common use in the Kng-
lish language end with some one of nineteen

Figs. 5 to 15, inclu-

Kig. 5shows-
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letters—viz., small ““a,” “e¢,” ¢“d,” *‘e,” *“1,”

”g,.ﬂ ¢ h,” ¢ k._,” §¢ 1‘:: (¢ m,” N n?n ¢ ¢ O?JJ c¢ p:n
(4 4 I.j” ¢ S,” cC t"?! (4 W?H and 4 }T,” .‘:Ll’ld C&pitﬂl ‘& I-!!
In type-writing terminal letters are followed
by extra spaces or by punctuation-marks,

which are followed by extra spaces. To the

letters above enumerated, therefore, should

be added the more frequent punctuation-
marks, of which the period (.) and the comma
(,) are the mostimportant. Of the letters,“‘e”
occurs as a terminal about twice as often as
any other, and my improvements applied to
this letter and to the punctuation-marks will
provide for about one-third of the extra spac-
ing. Next in frequenecy as termninals come
the letters ¢¢d,” ““n,” *“s,” and ““t.” My im-
provements applied to these five letters and
the punctuation-marks will provide for about
two-thirds of the extra spacing. Similarly
the foregoing characters, with ““f,” ““o0,” “‘r,”
and ‘‘y,” cover about seven-eighths of the ex-

tra spacing, and with the further addition of .
| “¢a,” ‘g, “h,” and “‘1” cover about ninety-
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five per ceiit. of all extra spacing, Thenum-

ber of characters for which multiple-spacing

keys are provided may be varied to suit the
preference of different makers or dif

may be provided with a plurality of keys. T
do not wish to limit myself to providing dou-
ble-spacing keys for any particular set of let-
ters.

In my machine I provide two key-levers
for each type-bar which carries one or more of
these letters, and I distribute on these type-
bars such other characters as are most fre-
quently followed in printing by double spac-
Ing—viz., the figures, (0 to 9,) the terminal
parenthesis, (,) theunderscore, (__,) the char-
acters 1epreqen‘rmﬂ the Words “number 2 (4)
‘““dollar,” ($,) ““ per centum,’ (/ ) ¢“and, ”(&)
‘“cents, ” (¢,) and “deo‘rees,” (°.) As shown
in Kig. 1, the keys corresponding to these
char acters are located in the upper and lower
rows and at the right-hand end of the middle
row of the keyboard. These keys are all
shaded alike in Fig. 1 and in the actual ma-
chinemay be given a distinctive color or form.
When one of these shaded keys is depressed
to print a character on the attached type-bar,
the character is printed and the eseapement
effects double spacing. If to print the same
character the corresponding single-spacing
key 1s depressed, the printing is followed by
single spacing. The per md (.,) question-
maak (?,) and colon (:) are frequemly fol-
lowed by two extra spaces in printing, and I
have therefore provided a special type-bar

which carries all three of these characters:

and have connected the corresponding key-

lever in a combination whelebv the desired

one of these characters is printed and treble

spacing is effected on depression of this key-

lever. The key on this key-lever Is next to
the right-hand-end key in the next to the
lowest row of keys.

I have placed the period in the mlddle place
on the type - bar connected with the treble-

spacing key-lever, so that it can be printed

after a small letter without shifting the car-
riage. After the period is printed with this
key the next character printed is usually a
capital letter, to print which the carriage
must be shifted. I therefore place the capi-
tal shift-key immediately in front of this

treble-spacing key, as isshownin Fig. 1. The

keys are arranged in rows, rising from the
front to the back of the machine. The play
of each key is such that when depressed it is
about on a level with the row in front.

The operator in order to close one sentence
and shift for the capital which begins the
next sentence has only to depress the treble-
spacing key and then draw his finger forward
onto the shift-key and depress it.

If it 1sdesired to print a period after a small
letter and follow it by a single space, 1t 1s
necessary to depress the treble - spacing key
and the key marked ‘“ Space” together. These
two keys are therefore plaeed side by s1de

erent |
operators,and ifso desired all of the characters

| If the key marked ‘‘Space” is depressed by

itself, it effects single spacmﬂ‘ without print-
ing any character.

On account of the large and varied use of
the period I have for convenience and speed
also provided a type- bar with the period in
two positions, so as to.be in place for printing
when the machine is shifted for either capi-
tals or for figures, and I have connected this
type-bar with a single-spacing key-lever and
also with a double-spacing key-lever.
Intermediate position on the type- bar is oc-
cupied by a comma, which, therefore, prints
on depression of either of the key-levers con-
nected with this type-bar without shifting.

It is obvious that all the frequent terminal
characters might, like the period, be provided
with a plurality of independent type-bars and

b

The

70

75
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that I might connect a single -spacing key

with one of these type-bars and a multiple-
spacing key or keys with other of these type-
bars. ltisin the case of terminals other than
the period cheaper and better to place each
character on a single type-bar; but I do not
in my broader claims limit myself to placing

90

the selected terminal characters on only one

type-bar each; but I wish it to be understood
that this part of my invention in its broadest
aspect consists, essentially, as above stated,
in providing each character to which the in-

vention is applied with a plurality of keys,

preferably independent, each of which oper-
ates proper mechanism for printing the char-
acter, the different ke}s oper atmw the spac-
ing mechanism for dif ‘erent spacings.
XVhere in-the claims I specify that a plu-
rality of keys is connected with the type-
bearing mechanism to print the same char-
acter I wish to be understood as referring to
the character as 1t occurs in the line of print
and not to the type, since I do not intend fto
limit myself by these expressions to the use
of only one type for each character. There
may be a plurality of type as well as of keys
for the same character—e. ¢., each key may
be connected with a different type, all the
type being of the same character. Thus, for

example, I have shown three keys, either of

which may be used to print the period (.).
T'wo of these keysare connected with a type-
head which carries two period-type, one for
each key. The third key is connected with
another period-bearing type-head. Ilence
there are three keys and three period-type

with which the keys are respectively con-

nected, but each of the period-keys prints
the same character—viz., the period, (.).
Upon a suitable frame 1 are mounted the
key-levers 2. Suceh type-bars as carry no
double-spacing characters are connected each
with a single key-lever in the usual way.
Such type- _bars as carry double-spacing char-
acters are each -connected with two key-le-

vers, 50 that either will operate the type-bar
'mdependently of and without moving the

other. This is accomplished, as shown in

| Fig. 4, by connecting the two key-leverswith
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the type-bar by a wire, in the 10\?61‘ end of
which there is an open loop 3, that passes

through a loop on the upper edge of each of

the key-—levelb

The escapement is of the general form
shown inmy United States Patent No. 530,281,
dated April6, 1897. Thereisaswinging rack
4 engaging alternately with two dogs, one a
spacing-dog 5 and the other a detaining-dog
6, or performing the functions of these dogs,
though in the modification shown in Figs. &
to 15 both dogs are reciprocable in the line
of feed to effect thespacing. The rack nor-
mally meshes with the detaining-dog and is
swung in and out by contact with screws 7
and 8 in arms on the upper end of the rocker-
frame 9, one screw pushing the rack in and
the othel pushing it out.

The spacing-dog is supported on a pivot 10,
and when the 10(,Lel frame Is swung in 18
spaced back by the pressure of an IIl]plﬂSE‘-
spring 11 upon a fixed holder 12. To accom-
plish this, the impulse-spring should be sup-
ported by’ the holder and opemtwely con-
nected with the spacing-dog off from theline
of the axis of the rocker-frame, the spring
being supported independently of the rocker.
In the foregoing respects the escapement is
like that of the above-named Patent No.
530,281, except in the substitution of an im-
pulse-spring for a rigid arm to cam back the
spacing-dog. 'T'hereare certain other differ-
ences between the mechanism herein shown
and that of the above-named patent, and
these will now be described.

Instead of a universal bar I provide several
spacing-frames (three being shown) mounted
on pivotson standards on tﬁhe sicles of the base
of the machine.
rocker-frame and in a distinetive manner ef-
fects the spacing. Kach is operated by cer-
tain of the key-levers and not by others.
The rear ends of these frames lie above the
key-levers and the front ends lie under the
key-levers. "The outer frame 13 operates the
rocker-frame by impinging upon a point 14
on the rear thereof and causes the spacing-
dog to be spaced back the maximum dis-
tance, say three spaces. This frame 1s oper-
ated only by the treble-spacing key-lever,
which is connected with the type-bar carry-

ing the period, colen, and question-mark. The
two other spacing-frames extend under all of
the key-levers; but each is operated only by
such key-levers as have teats 16 16 project-
ing downward overit. When either of these
spacing-frames is operated, a projection 17
17 thereon pushes up one of two spring-
controlled stop-dog rods 15 15 until its end
comes flush with 1zhe body of the rocker-
frame. This positions the rod back of the
spacing -dog and determines the spacing,
which is either single or double, according
to the spacing-frame and corresponding stop-
dog rod operated. When the end of the stop-

dog rod is thus positioned, further movement
~ of the spacing-frame swings the rocker on its

| pivot.

Each frame operates the

| may be omltted and is not shown in these fig-

The stop-dog rods are shown as being
mounted on the rocker-frame; but it is im-
material where they be mounted. The outer
frame 13 does not operate a stop-dog rod, but
O]ﬂV the rocker-frame, thus 1eleasmﬂ* the
spacing-dog from the mck and causing it to
be spaced back the maximum distance against
a fixed stop carried on the rocker- fmme
The middle one, 18, of the three spacmn'-

frames effects the 51110'1@ spacing, the inner

of the three, 19, effects the double spacing,
and the outer one, 3, effects the treble spai}-
ing. -

The gener al opemtlon of the escapementis
as fo]lows The rack is normally in mesh with
the detaining-dog 6, Fig. 2. When one of
the spacing-frames engages the body of the
rocker-frame and while it is swinging 1t in-
ward, the rack is pushed inward by the outer
screw on the rocker-frame. The adjustment
of this screw will determine whether the rack
is thrown off from the detaining-dog and onto
the spacing-dog during the stloke of the key
or not; but:this emhann‘e of dogs is sure to
occur on return of the 1*001{81*—f1*ame, if not
effected before, because the rack when swung
in engages with a spring 20, attached to the
machine-frame. This spring presses upon
the rack and prevents its being returned ex-
cept by a push from the inner serew of the
rocker-frame. The detaining-dog is also
mounted upon an axis 21, so as to Tender it

capable of adjustment r elative to the normal
position of the spacing-dog and also so that
it will trip off to allow the carriage to be
pushed back. Its position in this 1"espect_ IS
controlled by a set-serew 22, which bears upon
its front face, and by the spacmmsprmw 27,

which holds it forward against the set-screw.
Another adjustable set-screw 23 limits the

forward movement of the spacing-dog. The
rocker-frame, after being swung in by de-
pression of a key, is swung bac]{ on release
of the key by force of a spring 24 and by
other means hereinafter described.

In spacing the carriage the d1fﬁculty en- -

counteredisthatit may not have time to travel
the whole distance each time a key is de-
pressed in rapid writing, so that the spacing

between letters will be inaccurate or the let-

ters will be printed the one over the other.,
This difficulty can be overcome in several
ways. Thus I may use the latch 25, which

after the carriage has been released prevents

the rocker-frame and the rack from swinging
back far enough to effect the reéng
of the rack and the detaining-dog before the
carriage has moved far enough to assure its

travelingits properdistance. Asthe carriage
‘moves forward with the spacing-dog a pin 20

on the dog throws back the lateh and releases

the rocker-frame, which is then returned to

its normal position,as abovedescribed. Ifigs.
5 to 15 show another way of overcoming this
difficulty by dividing the feed of the carriage.
This also gives a smoother feed. The latch

agement
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ures, but it is applicable to.the construction |

of these ﬁﬂ‘mes

In Figs. 5 to 15, inclusive, both dogs are
Spa,emmdons The dog 6°, which performs
the functionsof the detammﬂ dog of the other
figures, reciprocates through the distance of
a smﬂe space only and is called the ‘‘single-
spacmﬂ"’ dog. The other dog 5° re(nproeates
through the dlstance of one or more spaces
and is ealled the **multiple-spacing” dog.

When the machineis at rest, the malti) ple-
spaemﬂ' dog 1s one space back of the single-
spacing dog in the position shown in dotted
lines in Fig. 5.

When the rack is thrown off the single-
spacmn‘ dog and onto the multlple-spa,emn
daog, the formel 1S moved by force of a spring
27* from the position of Fig. 5 to the position
of Fig.6. Ifa multiple- -spacing key is struck,
the multlple -spacing dog is thrown back by
pressure of spring 11 one or two spaces, and
when the rack is thrown onto the multiple-
spacing dog it will space forward the one or
two spaces, then be thrown onto- the single-
spacing dog and move forward another space
to normal posnmn If a single- -spacing key
1s struck, the mulmple—spacmﬂ'do 18 stopped
by the Smﬁ‘le spaemﬂ‘-smp -dog rod and pre-
vented from spacing, and the carriage is held
thereby until the raek 1s thrown back onto
the single-spacing dog, when the carnaﬂ*e
MOVeS forward one &paee

By having the impulse-spring 11 fastened
to holder 12 the spacing-dog 5 or 5 is prevent-
ed from accidentally tipping backward dur-
ing the normal unused condition of the ma-
chme while the dog is disengaged from the
rack.

In this specification and in the decompany -
ing claims I designate by the term *“impulse-
5p11nn~” that spring which spaces and con-
trols thereciprocating element(shownin Figs.

1 to 4 as the spacing-dog and in Figs. 5 aud
15 as the single-spacing dog and the double-

spacing dog) when the reclplocatmﬂ‘ element
18 disengaged from the other member of the
escapement (shown as the rack.) I use the
term *"impulse-spring” to distinguish it from
the carriage-propelling spring, (not shown, )
which usually provides the motive power for
feeding the carriage and which is known as
the ¢ main spring. 7 I wish to include within
the meaning of the term ““impulse- -spring,”
besides the spring which I show, the various
forms of springs for spacing the 1et,1proeat-
ing element known to the art.

The Impulse-spring 27* and the impulse-
spring 11 are in effect mechanical equivalents
of one another, since either one may be so dis-
posed as to space the dog to a definite posi-
tion and hold it there and also return it to
that position when it has been spaced out of
1t 1n either direction. 1 do not wish to limit

myself narrowly to the use of an impulse-
spring of any particular form for spacing the
reciprocating element to a central and nor-
mal position and for holding it there and also

spacing it backward.

&l

for returning it to that position when it has
been spaced out of it 1n either direction for-
ward or backward. Neither do I wish to
limit myself narrowly to the use of any par-
ticular form of impulse- spring for spacing
the reciprocating element forward when the
rocker-frame is in normal position and for
spacing 1t backward when the rocker-frame
s operated.

I have shown the impulse-spring 11 fas-
tened by means of serew 31 at one end to arm
28 of the dogs b and 5* and at the other end to
the fixed holder 12, so as to space the dogs
both forward and backward on the rocker-
frame when the rocker is moved on its pivot
2935 but I do not wish to limit myself by the

term ‘‘supported independently of the rocker™

in the broadest aspect of the impulse-spring
to fastening the spring at one end to the dog
and at the other end to the fixed holder, for
1t 18 obvious that any spring which may be
flexed by the dog upon the movement of the
rocker-frame and that is held for such flex-
ure by a fixed stop will tend to space the dog

backward upon the swinging of the rocker-

frame and to return the rocker-frame tonor-
mal position; but by fastening the impulse-
spring 11 to the fixed stop 12 b} the serew 32,

as shown, the dog will also be thrown forward
by the spring upon the return of the rocker-

frame to normal position and be retained at

such forward position thereby until spaced
rearwardly, as above described. In mysaid
Patent No. 580,281 the dog-camming arm is
not fastened to the fixed support against

which it presses to space the dog backward

when the rocker-frame is swung inwardly,
and therefore that camming-arm is not effect-
ive for holding the dog forward but only for
It is also obvious that
thefarther inward the rocker-frame is swung
the harder impulse-spring 11 presses dog 5 or
5* backward. The impulse-spring exerts a
yielding pressure to cam the dog backward,

which pressure constantly aun*ments as the
rocker-frame swings inWardl}r upon its pivot
29 and 1s greatest when the rocker-frame is
at the extreme limit of its inward movement,
just at the instant of printing, when the type-
keyisfullydepressed; butataboutthistime——
viz., about the instant of printing—the rack
1s preterably also swung inwardly far enough
to disengage from dog 6 or 6* and to engage
with dog 5 or5*. When this occurs, the full
tension of the carriage-mainspring is exerted

on dog 5 or 5* to space-the dog forward..

Therefore at this time the full tension of the
impulse-spring is exerted to hold the dog at
the limit of its backward spacing and the
full tension of the mainspring is exerted to
space the dog forward to the limit of its for-
ward spacing; but daring the return move-
ment of the rocker-frame, after the release
of the type-key, while the tension of the
malnspring exerted to space the dog forward

remains constant the backward pressure ex-

erted by the 1mpulse -spring on the dog con-
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- stantly diminishes until the return of the
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_;prmn' 11.

rocker-frame to normal position. It 1s also
obvious that at the end of the downstroke
if a tl*eble -spacing key is depressed and dog
5 or 5* spaced backward into enwaﬂ'emenb
with the treble-spacing stop 30 spring 11 will
then exert less pressure to hold the dog at
the limit of its backward movement than it
would if a double-spacing key or a single-
spacing key had been depressed and one of
the stop-dog rods 15 15 thereby interposed
in the path of the dog to limit its backward
spacing. This 1s true because in moving
dog 5 or 5* forward on the rocker-frame Lhe
arm 28 of the dog is thereby depressed, so
that an additional tension is imparted to
Hence it follows that the main-
spring may rrra,dua,lly space the dog forward
as the rocker-frame is rocked outwardl y dur-
ing the return of the parts to normal posi-
tion. I have found in practice that such ad-
justment of the two springs resultsin a very
smooth and rapid carriage teed.

It will be observed that I accomplish the
above-enumerated results with spring 11 by

- supporting the spring independently of the
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rocker9. Ithereforeintend toclaim, broadly,
herein an impulse-spring which exerts a differ-
ential tension at different parts of the stroke
for spacing the dog backward and for control-
ling 1t 1n 168 pomtwn at the limit of its back-
W’cLl‘d spacmﬂ" |

Figs. 5,6, and 7 illustrate in detail the con-
str uetmn and operation of the single-spac-
ing dog 6*.

Referrlnﬂ‘ to Fig. 5, the dog 6* is show at
the limit of s forward movement in engage-
ment with screw 22. This position Shows the
parts with dog 0* engaged with rack 4. Rack
4 is drawn forward in the direction indicated
by the arrow on the rack by the pull of the
carriage-mainspring until the engagement of
the single-spacing dog with screw 22 prevents
any further movement of the rack. In this
ficure the position which the multiple-spac-
ing dog 5* would occupy in the normal un-
used condition of the machine is indicated
by dotted lines, which show the dog one rack-
tooth back of the smfﬂe»spacmﬂ' doo' The
multiple-spacing dog is shown in full lines
two teeth farther back on the rack in en-
gagement with stop 80. Fig. 5 therefore
shows the position of the parts during the de-
pression of a multiple-spacing key after dog
5% has been spaced backward by spring 11
into engagement with dog-stop 30, but before
rack 4 has been swung by screw 7 out of en-

- gagement with dog 6* and into engagement

60

with dorr‘ oY,

Fig. 6 6 shows the positions of the parts af-
ter screw 7 has swung rack 4 off from dog 6*
onto dog 5* and after the rack has been fed
forward in the direction indicated by the ar-
row thereon until dog 5* has been brought
into contact with serew 23, which limits its
forward movement. This view shows the nor-

mal intermediate or central pOSlthIl which | direction of the arrow in that figure) to re-

_—

is assumed by dog 6* nnder the influence of
spring 27* when dog (* is disengaged from
the rack. In this position the spring 27* is
held under tension between the upper and
lower faces 35 and 36 on the stop-piece 37,
which 1s rlmdly fixed to the spacing- 1‘0{31{61'
The spring 27* also engages with the lower
and npper faces 38 and 39 on the dog G
Washers 33 and 34 are pI‘OVlded at the “bot-
tom and top of spring 27* for engagement
with faces 35, 36, 38, and 39. The compres-
sion of spring 27* between the faces 35, 30,

38, and 39 prevents the spring from fallmﬂ*

out of its placein the stop-piece 37, and Wmh-
ers 33 and 34 provide points of contact be-
tween the spring and the faces above enu-
merated on the stop-piece and on the dog.
The compression of the spring between faces

35, 36, 38, and 39 is also requisite in order to

supporb the overhan oing weight of dog 6* in
its central normal posmon whe.n the dow 18
out of engagement with the rack. W’hen-
ever dog ()‘ is moved either forward or back-
ward out of its central normal position the
spring 27* will be still further compressed
between one of the two faces on the fixed
stop 37 and one of the two faces on the dog.
In the central normal position shown in Fig.
6 the washer 33 at the bottom of spring "z"
engages with the face 36 of the fixed stop and
also Wlth the face 3S of the dog and washer
34 at the top of the spring engages with the
face 35 of the stop-piece and the face 39 of
the dog. In the position shown in Iig. 5,
with the dog pulled forward into engagem ent
with screw 22 the faces 38 and 39 on the dog
have been lifted up above and out of lme
with the faces 85 and 36 of the fixed stop.
Therefore the washer 33 has been lifted up
out of its engagement with face 36 and face 39
has been llfted up out-of its engagement with
washer 34. IHence the washer 34 only engages

with face 35 of the fixed stop and washer 53

only engages with face 38 of the dog, ther eby
still further compressing spring 27° and im-
parting an increased tension thereto.

It follows from the above that as the spring

is normally held under tension between the

faces 35 and 36 on the stop-piece 37, and
while under this tension is also held between
the faces 38 and 39 of the dog, the dog will
be held in its normal position under ten-
sion by a mechanism which tends to throw it
in opposite direction, but whose opposing
tendencies neutr‘ahze each other when the

‘dog is in the normal position shown in Fig. .

ThlS is important notonly as giving the dorr
a quick return when moved In elther dlrec-
tion, but also as obviating the looseness
Whlch would result were the dog merely re-
turned to its normal position by a sSpring
mechanism, and the action above described
therefore results in accumtely centering the
dog.

Fig. 7 shows the positions of the pfu‘ts while
the rack is being retracted to the left (in the
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turn the carriage to the starting-poiit for a |

new line of print. - In this position the dog 62

is in line with rack 4 and has been swunﬂ'

backward and down, thereby compressing

spring 27* between faces 86 of the fixed stop

and 39 ot the dog and disengaging the spring
from faces 35 of the fixed stop and 388 of the
dog. In this position, therefore, an addi-
tional tension has been imparted to spring
27*. llence il is obvious that spring 27° al-
ways tends to return the dog 6* to its central
normal position whenever the dog has been
moved out of that position either forward or

backward,and that theresilien cyof thespring

tends to always hold washer 33 in enwagement

with faces 36 and 38 and washer 34 in en gage-

ment with faces 35 and 39, thereby holdmﬂ*
dog 6* securely in its nor mal intermediate
pOSlth]l until force is applied to the dog to
move 1t either forward or backward Out of
sald position, and that by application of force
to dog 6* the tension of spring 27* may be over-
come &Ild the dog moved bhoth forward and
backward out of its Intermediate position.
By this construction I am enabled to make
my single-spacing dog in one piece and to
control it in its central intermediate position
by spring mechanism comprising spring 272,
the washers 35 and 34, and the faces 35, 36, 38
and 59, which spring mechanism is mounted
wholly on thespacing-rockerand admits of the
movement of the dog about its pivot 21 both
forward and backward on the rocker.

I do not herein claim, br oadly, a spring on
the rocker-frame for spacing a pwoted don'
forward thereon and means for spacing Lhe
dog backward, as that is broadly claimed in
my Patent No. 504,374; butlclaim herein an
impulse-spring or sprin;ﬁ: mechanism which
holds a pivoted dog on the rocker in a normal
central or intermediate position between the
limits of its forward and backward vibrations
on the rocker and which returns the dog to
its normal central position after movement to
elther side thereof.

Since dog 5* is positioned by spring 11 ir-
respective of the position of dog 6* and dog

- 6" 18 positioned by spring 272 ilrespeetwe of

the position of dog 5%, it follows that each of
the dogs is pOSlthHed independently of the
other. DBytheterm * pivoted dog” or “Spac-
ing-dog ” as I use those terms in this speci-
fication and in the accompanying claims I
intend to cover 1eclprocatuw elements which
are generally known in the art as the eqmm-
lents of such dogs.

The escapement herein shown is widely
adaptable to suit the preference of the oper-
ator or the work to be acecomplished. The
carriage can be released s¢ as to be free to
travelbe any part or all of the space to be
traversed either before or at or after the in-
stant of printing, and the whole distance can
be traversed at once or divided up into steps.

In my United States Patent No. 577,982
dated March 2, 1897, I have described what I
designateas a L repulser.” This repulser may

- pression of the key.

‘erate the escapement.

be defined as a spring or other force which
is brought to bear on the type-key after the
key ha,s been so far depressed as to start the
type-bar on its e:{cursion to the printing-cen-
ter and after the carriage has been released
sufficiently to begin its letter-space feed, and
1ts function is to cause the operator to lift his
finger before any blarring in the print can
take place.

A notable advantage of my present con-

struction consists in the repulser effect which

I thereby secure. |

‘The impulse-spring 11 spaces dog 3, Fle 2
and 3, and 5%, IFigs. 5 to 15, baekwctrd by the
force of the blow on the key during the de-

repulser effect. The positioning of either of
the stop-dog rods 15 15 by the single-spacing
keys or by the double-spacing keys limits the

backward spacing of the dog, thereby lar gely

‘I'hisintroduces a slight
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increasing the repulsereffect on the key, smce |

the spring 11 must then be flexed.
If the parts in the escapement be so ad-
justed that the rack is thrown off from dog 6*

-onto dog 5* while the key is being deplessed

the ea,t‘r'iage may immediately begin its let-
ter-face feed, the dog 5* being pulled for-
ward with the rack by the force of the car-
riage-mainspring.. In this case spring 11 will
be fully flexed, and therefore the full re-
pulsereffect will be brought to bearon the key.
IHence the operator will na‘rurally lift his fin-
gerbefore any blurring in the printcan occur.
The forces that flex the spring 11—viz., the

blow on the key and the pull of the main-

spring—codperate not only to produce the re-
pulser effect on the key, but also in conjunec-

tion with spring 24 to reéngage the rack with.

the dog 6*. The flexing of spring 11 tends to
return the rocker-frame 9 to its normal posi-
tion, and to thereby reéngage the rack with
dog 6", and since the flexing of spring 11 is
caused by the pull of the mainspring and the

blow on the key it 1s obvious that the pull of |

the mainspring and the force of the blow on
the key codperate in restoring the rocker-

frame to normal position and in réengaging

the rack with dog 6* after the release ot the
key. Hence the pull of the mainspring as-
sists in reéngaging the disengaged members
in the escapement, thereby increasing the

speed of the carriage feed and lessemnﬂ’ the

force of the blow on the key required to OP-
The pull of the main-
spring also assists the key-leverspring in lift-
ing the key after its depression. Ilence the
key is lifted more easily and rapidly. The

- pull of the mainspring may also assist in

movre rapidly returning the type-bars into the
basket, where they 1101mally rest when not
in use. The mainspring does not, however,
assist In returning the t-ype-bars which are

connected with two key-levers, because the.

loop 3 in the connecting-wire prevents the

| force from being transnmtted from the key-

lever to the type -bar.
My present construction differs from that
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of my Patent No. 580,281 in this respect, that
while the carriage is not released in the for-
mer construction until after the release of
the key in my present construction the car-
riage may be freed, as above described, as
soon as the rack is thrown onto the spacing-
dog. The construction herein and in said
Patent No. 580,281 are similar in that the
spacing-dog in each is cammed back by the
force of the blow on the key, and the repulser
effect is thereby transmitted to the key in
each instance. InmysaidPatent No. 530,251
the carriage can be cammed backward by
the camming of the dog, while in the present
construction the dog is cammed backward
and the carriage may or may not be cammed
backward, according to the relative tensions
of the impulse-spring and of the mainspring;
but in both constructions the malnspring
assists in reéngaging the normally-engaging
members in the escapement.

I wish to call particular attention to the

synchronal action of the working parts of the
type-writer in my construction. In former
constructions the various moving parts have
been returned to their normal positions, after
the printing, by independent forces. Thus
the key-lever and type-bar have been re-

" turned by onespring, the dog-carrying rocker-
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frame by another spring, and the carriage
has been fed forward by still another spring.
Unless the tensions of these three springs
were adjusted with the greatest nicety rela-

‘tively to one another there would be a lack

of synchronism between them. Either the
carriage would feed too slowly, causing the
letter-spacing to be imperfect, or the rocker-
frame would not be returned quickly enough
to release the carriage and give the main-
springsufficient time for feeding the carriage,
or else the key-lever and type-bar would be
returned to their normal positions too slowly,
and consequently the succeeding type - bar
would bein danger of colliding with one which
was being returned into the basket. There-
fore no matter how speedy some of the parts
might be the slowest working part would de-
termine the speed of the machine, and at the

same time unnecessary labor would be re-

quired to operate the machine because of the
oreater tensions on the more speedy parts.
In this specification and in the claims I use
the terms ‘“‘engaging” and ‘‘ disengaging”
members in the escapementin a very general
sense, intending to include thereby the con-
struction in which one of the engaging mem-
bers is provided with two elements, herein
shown as two dogs, which alternately engage
and disengage with the other member, herein
shown as a rack.
as ‘“in engagement” when they are in their
normal positions of rest and as ‘‘ disengaged”
when they are in the positions opposite there-
to. Fora further discussion of the definition
of these terms I would refer to the discussion
and definition of the terms in my above-men-
tioned United States Patent, No. 554,874.

I designate the members

1
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By the term ¢ type-bearing mechanism ™ I
mean the vehicle of all the characters—e. g.,
a wheel or the whole set of type-bars. Dy
the term ‘‘type-bearer” I mean the vehicle of
a single character—e. g., asingle type-bar or
2 wheel considered as the vehicle of a single
character. I donot, however, wishtosolimnit
these terms as to include within their scope
only wheel and type-bar machines, as it 1s
immaterial what the form of the vehicle of
the characters may be. -

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. In atype-writing machine, the combina-
tion of a type-bar, two keys, means for con-
necting both of the keys to the said type-bar
whereby each key operates the same type-bar
to print the same character, spacing mechan-
ism, means for connecting one of the keys
therewith for uniform or ordinary spacing,
and means for connecting the other key with
the spacing mechanism to effect double orex-
tra spacing, substantially as described.

2. In a type-writing machine, the combina-
tion of a type-bar, two keys, means for con-
necting both of the keys to the said type-bar
whereby each key operates the same type-bar
to print the same character, spacing mechan-
ism including a spacing-dog, a stop normally
in inoperative position relatively to the dog,
means operated by one of the keys for spac-
ing the dog and bringing the dogand the stop
into relatively operative position to effect
uniform or ordinary spacing, and means op-
erated by the other key for spacing the dog to
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effect double or extra spacing, substantially

as described.

3. In a type-writing machine, the combina-
tion of a type-bar, two keys, means for con-
necting both of the keys to the said type-bar
whereby each keyoperates thesame type-bar
to print the same character, spacing mechan-
ism including a spacing-dog, two stops nor-
mally in inoperative position relatively tothe
dog, means operated by one of the keys for
spacing the dog and bringing the dog and a
stop into relatively operative position to ef-
fect uniform or ordinary spacing, and means
operated by theother key for spacing the dog

10¢

I1I¢

IIF¢

and bringing the other stop into relatively

operative position to effect double or extra
spacing, substantially as described.

4. In atype-writing machine, the combina-
tion of a type-bar, two keys, means for inde-
pendently connecting both of the keys to the
said type-bar whereby each key independ-
ently operates the same type-bar to print the
same character, spacing mechanism, means
for connecting one of the keys therewith for

I 2¢

12!

uniform or ordinary spacing, and means for

connecting the other key with the spacing
mechanism to effect double or extra spacing,
substantially as described.

5. In a type-writing machine, the combina-
tion of a type-bar, two keys, means for inde-
pendently connecting both of the keys to the

| same type-bar whereby each key independ-
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ently operates the same typeébarto print the | adjacent to one another with their keys ar-

same character, spacing mechanism ineclud-
Ing a spacing-dog, a stop normally in inoper-
atlve position relatively to the dog, means op-
erated by one of the keys for spacing the dog
and bringing the dog and the stop into rela-
tively operative position to effect uniform or
ordinary spacing, and meansoperated by the
other key for spacing the dog to effect double
or extra spacing, substantially as deseribed.

0. In a type-writing machine, the combina-

-tlon of a type-bar, two keys, means for inde-

pendently connecting both of the keys to the
same type-bar whereby each key independ-
ently operates the same type-bar to print the
same character, spacing mechanism includ-
ing a spacing-dog, two stops normally in in-
operative position relatively to the dog, means
operated by one of the keys for spacing the
dog and bringing the dog and one of the stops
into relatively operative position to effect
uniform or ordinary spacing, and means op-
erated by the other key for spacing the dog
and bringing the dog and the otherstop into
relatively operative position to effect double
or extra spacing, substantially as deseribed.

7. Inatype-writing machine, the combina-
tion of type-bearing mechanism having a se-
ries of characters that are frequently double-
spacing characters, means for connecting two
keys to each of these characters whereby both
keys of each pair operate the type-bearing
mechanism to print the same character, a sec-

ond series of characters on the type-bearing

mechanism that are not frequently double-
spacing characters, means for connecting one
key with each of these characters, spacing
mechanism, means for connecting one of the
keys connected with the first series of char-

acterstherewith toeffect double orextraspac-

ing, and means whereby the other key of each
pair connected with the first series of charac-

ters and the keys connected with the second

series of characters operate the spacing mech-
anism for uniform or ordinary spacing, sub-
stantially as desecribed.

¢. Inatype-writing machine, the combina-
tion of a series of type-bars on which are the
characters that are frequently terminal char-
acters, means for connecting two keys toeach
of these type-bars whereby both keys of each

- palr operate the same type-bar to print the

same character, a second series of type-bars
on which are the characters that are not fre-
quently terminal characters, means for con-
necting one key with each of these characters,
spacing mechanism, means for connecting
one of the keys connected with each of the

first series of type-bars therewith to effect

double or extra spacing, and means whereby
the other key of each pair connected with the
first seriesof type-bars and the keys connect-
ed with the second series of type-bars operate
the spacing mechanism for uniform or ordi-
nary spacing, substantially as described.

9. Ina type-writing machine, the combina-

tion of a keyboard having three rows of keys |

ranged in the order of the Remington stand-
ard keyboard and connected with single-spac-
ing mechanism, and a row of keys back of the

‘three said rows connected with frequently

double-spacing characters and with double-
spacing mechanism, substantially as de-
scribed. |

10. In a type-writing machine, the combi-
nation of a keyboard having three rows of

keys adjacent fo one another with their

keys arranged in the order of the Reming-
ton standard keyboard and connected with
single-spacing mechanism, a row of keysback
of the three said rows connected with type-
bars which carry frequently terminal letters
and connected with double-spacing mechan-
ism, and a row of keys in front of the three

sald rows connected with type-bars which

carry frequently terminal letters and con-
nected with double-spacing mechanism, sub-
stantially as described.

11. Ina type-writerescapement, the combi-

‘nation of a vibratory rocker and a recipro-

cating element, an impulse-spring which con-
nects the reciprocating element with a holder
and which 1s so disposed that the reciprocat-
ing element is held normally forward there-
by when the vibratory rocker is in normal
position, and is spaced backward by the im- -
pulse-spring when the vibratory rocker is op-
erated, substantially as described.

12. Inatype-writer escapement, the combi-
nation of a dog-carrying rocker-frame with a
spacing-dog mounted thereon and animpulse-
spring which connects the dog with a fixed
holder, and which is so disposed that the dog
is held normally forward thereby when the :
rocker-frame is in normal position, and is
spaced backward by the impulse-spring when
the rocker-frame is operated, substantially

as described.

- 18. In a type-writer escapement comprising
two engaging members one of which can be
spaced step by step with respectto and under

~control of the other, the combination of a

vibratory rocker and a reciprocating element,
an Impulse-spring which connects the recip-
rocating element with a holder, and which
is 80 disposed that the reciprocating element
18 held forward thereby when the vibratory
rocker 18 in normal position, and is spaced
backward by the impulse - spring when the
vibratory rocker is operated, and a stop to
limit the spacing of the reciprocating -ele-
ment, normally out of the path of the recip-
rocating element, but which is positioned in

the path of the reciprocating element when |

the vibratory rocker is-operated, substan-
tially as desecribed. o

14, In atype-writer escapement,the combi-
nation of a vibratory rocker and a recipro-
cating element, two yielding and spring-con-
trolled stops which normally hold the reecip-
rocating element in a position intermediate
between the limits of its forward and back-
ward vibration, and means to limit the move-
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ment of the said yielding stops and determine
their normal positions, substantially as de-
scribed. |

15. In a type-writerescapement, the combi-
nation of a dog-carrying rocker-frame and
a spacing-dog mounted thereon, two yield-
ing and spring-controlled stops on the rocker-
frame which normally hold the dog in a po-
sition intermediate between the limits of its
forward and backward vibration, and a fixed
stop to limit the movement of the said yield-
ing stops and determine their normal posi-
tions, substantially as desceribed.

16. In an escapement mechanism, the com-
bination with a spaced member, of a pivoted
dog engaging therewith, and a spring nor-
mally under tension holding the dog in a cen-
tral intermediate position but permitting it to
be moved to either side of such position, sub-
stantially as described.

17. In an escapement mechanism, the com-
bination with a spaced member, of aspacing-
rocker and a nivoted dog mounted thereon,
spring mechanism normally under tension
mounted wholly on the rocker, holding the
dog in a central intermediate position there-
on and returning it to the said central posi-
tion when moved to either side thereof, sub-
stantially as described.

18. In a type-writing machine, the combi-
nation of a rack, a spacing-rocker and a piv-
oted dog mounted thereon and capable of
occupying three different positions, and a
spring stop mechanism on the rocker, nor-
mally under tension, and tending to keep the
dog in the central or intermediate position on
the rocker. A

19. In an escapement, the combination of
a pivoted dog and a fixed bracket, the dog
and bracket each having oppositely-disposed
faces and a single spring contained between
the two faces on the dog and bracket, sub-
stantially as described. . ' -

20. In an escapement mechanism, the com-
bination of a pivoted dog and a fixed bracket,
the dog and bracket each having oppositely-
disposed faces thereon, a spring contained be-
tween the said faces, and normally bearing
thereon to maintain the dog in a central nor-
mal position, substantially as described.

21. Inatype-writer escapement, the combi-
nation of a pivoted dog, two yielding and
spring-controlled stops which normally hold
the pivoted dog in a position intermediate be-
tween the limits of its forward and backward
vibration, and means to limit the movement
of the yielding stops and determine their nor-
mal positions, substantially as described.

22. Tnanescapement, the combinationwith
a rack of a pivoted dog which engages there-
with and is made in a single piece, and a sin-
ole spring for holding the dog normally un-
der tension in a central intermediate position
and for returning the dog into that position
after movement to either side thereof, sub-
stantially as described.

23, Inanescapement, thecombination with |
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| a rack of a spaecing-rocker and a pivoted dog

mounted thereon which is made in a single
piece and engages with the rack, and a spring
mechanism mounted wholly on the spacing-
rocker for holding the dog normally under
tension on the rockerin acentral intermediate
position and for returning the dog into that
position after movement to either side there-
of, substantially as described.

24. Inanescapement, the combination with
a rack of a spacing-rocker and a pivoted dog
mounted thereon, a spring supported inde-
pendently of the rocker but operatively con-
nected with the dog to hold the rocker in its
normal position and toreturn it to its normal
position when it has been moved, substan-
tially as described. - |

25. In a type-writer escapement, the combi-
nation of a spacing-rocker, a pivoted dog
mounted thereon and a spring supported in-
dependently of the rocker for positioning sald
dog, substantially as described. |

26. Ina type-writer escapement, the combi-
nation of a spacing-rocker, a pivoted dog
mounted thereon, a spring supported inde-
pendently of the rocker for positioning said
dog, and a stop for limiting the movement ol
the dog on the rocker, substantially as de-
seribed. |

27. Inatype-writerescapement, the combi-
nation of a spacing-rocker, a pivoted dog
mounted thereon and a spring for both posi-

tioning the rocker and positioning the dogin

relation thereto, substantially as described.
28, Ina type-writerescapement, thecombi-
nation of a power-propelled carriage and an
escapement, a spring connected with said es-
capement, a key for moving the escapement
against the spring, and means for bringing
the carriage - propelling power into action
through said escapement-spring to lift the key
when the key is depressed, substantially as
deseribed. S +
29, Inanescapement, thecombination with
a rack of a spacing-rocker and a pivoted dog
mounted thereon which engages with the rack
and moves on its pivot to effect the spacing,
and a spring supported independently of the
rocker for positioning the dog, said dog com-
prising an arm which engages with the rack,
and an arm operatively connected with the
spring, and a pivotal portion. | |
30. In an escapement, the combination of
two pivoted dogs, each of which movesupon
its pivot-and permits a part of the spacing
movement, and one of which has a normal

central position irrespective of the position

of the other dog and can be moved to either
side of said central position, substantially as
described. | |

31. In an escapement, the combination of
two independently-spring-positioned pivoted
dogs, one of said dogs being normally held in
a central intermediate position and capable
of movement to either side thereof, substan-
tially as described. |

32, In an escapement, the combination of
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a Spacing-rocker, two pivoted dogs mounted

thereon, one of which is spring-supported in.

a central intermediate position upon the
rocker, and the other of which has a spring
supported independently of the rocker, sub-
stantially as described.

33. In an escapement, the combination of
two pivoted dogs, each of which moves on its
pivot to effect the spacing, and a spring sup-
ported independently of the rocker for posi-
tioning one of said dogs, substantially as de-
senbed

34. In a type-writer eseapement the com-

bination of two engaging members one of
which can be spaced forwa,rd step by step and
one of which comprises two letter-spacing
elements, one of which elements reciprocates
in a direction opposite to that in which the
spaced member is advanced to permit the
spaced member to be fed forward one letter-

space at a time, and the other of which ele-

ments reciprocates in a direction opposite to
that in which the spaced member is advanced
to permit the spaced member to be fed for-
ward an additional letter-space for double
spacing, substantially as described.

39. In a type-writer escapement, the com-
bination of a rack member which can be
spaced forward step by step and a dog mem-
ber which engages therewith and comprises
two letter-spaelnﬂ' dogs, one of which dogs
reciprocates in a dlrectlon opposite to that in
which the rack member is advanced to per-
mit the rack member to be fed forward one

letter-space at a time, and the other of which

dogs reciprocates in a direction opposite to
that in which the rack member is advanced
t0 permit the rack member to be fed forward
an additional letter-space for double bpaem

substantially as deseribed. |
- 36. In a type-writer escapement, the com-

bination of two engaging members one of
which can be spaced forward step by step and
one of which comprises two letter-spacing
elements, one of which elements reciprocates
in the direction of the carriage-feed to per-
mit the spaced member to-be fed forward one

~ letter-space at a time, and the other of which
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elements reciprocates in the direction of the
carriage-feed to permit the spaced member to
be fed forward an additional letter- -space for
double spacing, and means to prevent the
said otherelement f rom soreciprocating when
single spacing is reqmred substantlally as
desc,rlbed

37. Inatype- Wntlnﬂ*machme , & keyboardin

‘which there are a camtal letter shify- key and

a period-key, the period-key being immedi-
ately behind the shift-keyand norm all yabove
1t, and having sufficient play to bring it when

dep1 essed aboub to the level of the Shlft -key,
substantially as described.

83. Inatype-writing machine, akeyboaldm
which there are a O&plt&l letter shift- key and
a period-key, the period-key being immedi-
ately behind theshift-keyandno: mally above

i

| it, and having stufficient play to bring it when

dep1 essed about to the level of the shift- -key,
and being connected with a type-bearer on
which is a period positioned to print in lower
case, and being connected with spacing mech-
anism, substantially as described.

39. Inatype-writerescapementcomprising
two engaging members one of whichisspaced
with respect to and under control of the other
meansfor bringing them into the relation nec-
essary to effect the movement in the spacing,
a latch for maintaining them in this relation

until the movementis assured and means for

throwing off the latch, substantially as de-
scribed.

40, In atype -writer escapement eompmsmn '

two engaging members one of which is spaced
with 1"espeet- to and under control of the other;
and one of which has a part which recipro-
cates in the line of spacing, means for bring-
ing them, into the relation necessary to effect
the movementin the spacing, a lateh for main-
taining them in this relation until the move-
ment 1s assured and a pin on the said recip-
rocating element which contacts with the latch

and throws it off substantially as described.
41. Inatype-writer escapement the combi-

nation of two engaging members which can
be disengaged and reéngaged and one of which
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can be spaced fmward with respect to and -
under control of the other, means for operat- |

ing the two members Logether transversely, a
spring ¢ontacting with one of the members
to hold 1t 1n0peratwe, means for opemtmw
the other member to effect the sepalatmn of
the members, means for operating the first-
mentioned member to effect thelr reéngage-
ment,means for effecting the spacing by aid of
these movements, sub_stantlally as described.
42. Inatype-writer escapement, the combi-
nation of twoengaging members, oneof which
can be spaced step by step, and one of which
is provided with a moving part that engages
with and is disengaged from the other mem-
ber, means for feedinﬂ* the spaced memberin
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one dlrectmn means for spacing thesaid mov-

ingpartinonedirection,which twosaid means
are antagonistic upon the engagement of said
moving part with the said other member, one
at least of the sald means acting upon the
moving part and tending to move it with a
force varying at different periods of said en-

gagement, substantially as described.

13. Ina type-writer escapement, the combi-
nation with a spaced member and an escape-
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ment mechanism therefor having a moving

part which is engaged with and disengaged
from the spaced member of two springs, act-
ing in opposition upon the moving part of the
eseapement mechanism when the latter isin

125

engagement with the spaced member, one of

said springs tending to move the part with a
force varying at different periods of said en-
gagement, substantially as deseribed.

44. Inatype-writer escapement, the combi-
nation with a spaced member and an escape-

I30
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ment mechanism therefor having a moving

part which is engaged with and disengaged

from the spaced member, of aspring for feed-
ing the spaced member, and a spring acting
upon the moving part of the escapement with
a varving force, and in opposition to the first-
named spring, at different periods of the en-
cagementof the moving partand spaced mem-
ber, substantially as described. |

45. In an escapement, the combination of
two pivoted dogs, each of which moves upon
its pivot and permits a part of the spacing
movement, one of which has a normal central
position irrespective of the position of the
other dog and can be moved to either side of
said central position, and means operated by
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| the type-keys for positioning one of said dogs;

substantially as described. -
46. In an escapement, the combination of

two independently-spring-positioned pivoted zc

dogs, one of said dogs being normally held in

a central intermediate position and capable
of movement to eitherside thereof, and means
operated by the type-keys for positioning one
of said dogs, substantially as deseribed.

Signed by me, this 13th day of February,
1593, at New York city.

FREDERIC W. HILLARD.

In presence of—
PAUL GORHAM,
SAMUEL \W. BALCH,
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