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To all whom it ma Yy CONCErn :

Be it known that I, J AMESB HAMMOND Of

-\Tew York, in. the countv of New York a,nd
“State of Ne¢ ew York, haveinvented an Improve-
“ment in Type-—VVrltmﬁ‘ Machines, of whlch the-

E1?()11(:1'“?11110 is a speeification.

- My invention relates to a tj pe ertmg ma- *
. chine of that class in which the type are |

- placed upon a sugment revolving or oscillat-

10,

ing to blmg any given letter mto position to

- receive the impression from the hammer, and

- particularly to a machine heretofore descubed_
- by me, the distinguishing feature of which is

~that the &;egment iS mov ed and other co-ordi-

20

';If.s-@j-nflte opemtlons acuompllshod by-the bole mo-
“five

~ of separate keys.

¢ power of the fingers upon a finger-board

~Patent Office.

o det’lllb of constraction, whereby the machine
is greatly simplified and its opemtlon rendued |

25

The invention conmsts of certam 1mp01 ta,nt

more certain and. aceurate.

- ing part of this specification, I‘1gure Lisaplan

- view of my 1mploved m%hme
- side elevation ; Fig. 3, the front view of a $€C-
20
3"!_ “of part of the machme, Showmg the location
. of the stop and the construction of the pa,rts
~ which rotate the type-segment.
- section of liney v ; I‘1g 0, adetmched vlew ot
the shaft which carries the detent of the es-
e ca,pement together with the levers by which
- .16 18 opemted
~ stop - arm.
. type- &eﬂ‘ment w1th its immediate connections,

40 and of the yoke or framein which itis mounted ;

Fig. 2 is &

tion of linex fUOf I‘1g 1. Tig. 41is a plan view

Hig. Tis a modification of the
Illn 8 is a rear elemtlon of the

Tig. 9, an elevation of the weighted lever.
I n the machlne thus illustr ated the feed-roll-

. ors A A’are mounted upon a carriage, @, which

““moves upon the track b, in the same manner

45

as. heretofore represented by me.

‘The con-

- struction of the key-levers of the rollers for

" holding the paper, the construction and ar-
L _ranoement of the hammer and its mode of op-
. eration upon the type-segment, the type-seg-
» ment itselfy and the paper-carriage are all sub-
-stfmtnlly as heretofore shown by me in my
prewous apphca,tmns.., Ihzwe also shown, the | the rod ¢.

Tn this essential feature
- the machine now deseribed is the same as that
- whieh has heretofore been the sabject of ap-
plications made by me and now peudmﬂ‘ in the |

Inthedrawings hereunto attached a,nd form-

Kig. o a

1is pivoted, and rolls to save

same construction and arrangement of the es-
| capement devices for giving the ‘step-by-step

movement to the carriage.

55

My presentimprovem ents i*ehte, pr mclpa,lly, |

to improved devices for imparting the motion

of the key-levers to the type-segment, and to a
simpler and more certain .sybte,m of thpS for

arresting the momentum of the type-segment,
and . for holding it &ccumtelv in place at the

| instant when it receives the blow from the

hammer which effects the printing.. “Other im-

portant details of construection are fully de-
seribed and particularly indicated hereinafter.

In Fig. 1 of the drawings, ¢ ¢ repr esent the

60

key-levers, also partially shown in Figs.2 and

5. The general construction and arrangement
of these are, as before indicated, the same as
I have shown in previous ‘11}pheatlons except

that those carrying the first banlk of keys and -
| part of the second work upon a front knife-. -
| edge, and the remaining levers work upon a

rear knife-edge, for the purpose of equalizing
the leverage. Instead of causing these levers

of arms ff of a Vlbmto_ly frame, g. This viI-
bratory frame has its bearings in fixed arms A
L upon the frame-work B. Upon this vibra-
tory frame ¢ is fixed a vertical arm, 4, a little
upon one side of the center, as shown in Fig. 1.

" The bar e is preferably cylindl ical in form,
e sliding friction,
and extends across the entire Wldth of the

75

to lift frames to impart motion to the type-
segment and the stop for the said type-seg-
~-ment I haveformed the key-levers with uotches_ -
d d, Plﬂb 2 and 5, on thelr upper edges, for

operation upon a bar, e, fixed in the lower end 8o

85

space occupied by the key-levers, and atright

‘angles to the central lever.

_90-'. N

The notches d d, which have &pprommately |

‘the form shown in Fig. 5, are so arranged in
| the levers that the hne formed by the bottom. |

of the operative sides of the notches is not

exactly parallel with the cylindrical rod e,
but crosses thé said rod at a slight angle, so

95

that when any lever on the 110]115 hand Slde of

the central line of the m.;whme is depressed
the rear edge of the notch in that lever will
Impinge against the rear side of the rod eand
move it slightly forward. The notches are so
arranged and are made of such form that the

I0D

outside notches 1mpart the greatest motmn to :
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The length of the incline in the notch grows | Underneath this lever or bar 2 which carries

oradually less toward the center, and the Mo-
tion of the rod is cor'respondmgly decreased
by the action of theleversas the operator ap-
proaches the center in the use of the keys.

The direction of the line of notches in relation

to the rod e, crossing the said rod, as has been
heretofore explained, at the center, causes the
inclines on the left-hand side of the machine,
from the center to the outside, to strike, when
thelevers are depressed, upon the forward part
of the bar e, push b:lCILWELId that bar, and vi-
brate the shaft outward instead of mwerd as
18 done when the ]evers are operated upon the
right-hand side.

The arrangement of the notches in relation

to the rod ¢, from the center to the left, is the

same as that deseribed from the center to the
1t will plainly appear, therefore, from
the description now given, that the depression
of the key upon the extreme right of the ma-
chine will throw the bar e forward, imparting
to it the greatest amountof motion, and throw-
ing backward the upward-projecting arm ¢ in
a corresponding manner and extent, while
the depression of the key on the extreme left
will give an equal amount of motion to the

~arm ¢ in an opposite direction, and the di-

30

35

40

45

5O

60

65

rection changes in passing from the key next
on the right of the central key to the key next

‘upon the left of the said central key. The

acting-surfaces of these notches form a double

set of cam < eccentric from the knife-edge—the

greater the eccentricity the greater the move-
ment of the rod.
Where in a formerapplication a double-faced

cam attached to the type-segment shaft wasop-

erated bylifting-frames moved the varying dis-
tancesrequired by thekey-leversoperatingonly
through a portion oftheir motion,greaterorless,
the present arrangement shows a double series
of cams formed on the levers themselves, the
varying operation of thelevers being governed
by the varying eccentricity of the cams, which
representin this machine ina modified form ai-
other feature of earlier applications—i. e., the
incline of the bottom rail of the intermediate
frameor its equivalent—i. ¢, the inclined plane
of the acting-surfaces of the key-levers., The
same result could also be conveniently attained
by arranging such a frame as is described in
previous applications diagonally across the
kéys, so that 1t might be lifted by the key-le-

vers at varying distance from the knife- edge.

Other. couneet;ens of the intermediate frame
or frames with the type-segment will also be
easily suggested. 'The essential feature of all

these methods is that a segment is moved by

key-levers through the means of anintermedi-
ate frame or frames, the varying distances be-
ing effected in the various metheds suggested

‘and others that will readily occur.

The top of the vertical arm ¢ is connected,
as shown in Figs. 2 and 4, by a rod, j, to a le.
ver, k. This lever & is pwoted as shown 1in
Flg. 4, and is accurately held between springs

e

‘should be arrested and held for

the segment at its free end, is a piece, d, of
the same width as the bar, upon which, as well
as upon the bar, the Sprmﬂ‘s rest, So that
when the bar swings one way one spring 18
upon the bar and the other upon the under-
lying solid piece. The latter spring serves

as a stop to bring the bar quickly to rest and

prevent the quivering and uncertainty of po-
sition whieh wonld result if the position de-
pended only upon the adjustment of the
springs. This steadying of the segment is

| further assisted by a piece, 15, .a,tt'whed to the

arm VY, hereinafter described.
The end of the lever opposite its pivot car-

7(.

75

g0

ries a toothed segment, m, which meshes ac¢-

- cnrately into a gear- whee] n, fixed upon a ver-

tical shaft, o, which carries the type-segment
D. This vertical -shaft has its DE’LI'IIJ”‘S, as
shown in Ifig. 5, in thumDb-screws—one in the
top of the frame B and the other in the upper
part of a bridge, H. The parts are all so ad-

pointof the type-segment shall be opposite the
face of the hammer. Theletters upon the face
of the tyvpe-segment are arranged from this
central point to the right and left in an order
corresponding to the frequency of their use,
those most used being nearest and those least
farthest on the right and left from the said
zero-point. There being three banks of keys,
this order of letters 1s somewhat modified 1n
the present arrangement upon the segment in
favor of tine middle bauk of keys, and for se-
curing certain combinations or sequences of
letters for convenience 1n fingering, and also
to give a larger share of work to the right hand
than to the left. - .

It folows from what has Dbeen said that
when the parts are accurately adjusted the de-
pression: of any given lever will vibrate the
shaft ¢, and, through the arm 4, rod j, lever £,
rotate the tvpe seg meut sntﬁuently and i the
proper direction t0 bring the type-segment let-

ter of the depressed Ley into I]ObltIOl] opposite

the face of the hammer. The release of the
key permits the inner end to drop or to be de-
pressed by the spring upon the stop, and the
spring upon the side of the lever £ returns the
parts to the normal position from which they
started. It is necessary, however, for perfect
accuracy of the work, that the type-segment
an mstant
during the stroke of the hammer in a position
invariable for each letter, and determined with
the ntmostaccuracy. In the machine described
in my previous application this was accom-

plished by an arm raised upon a frame by ¢ any

one of the levers, and adapted to be brought

.-85

justed that when av rest the zero or central go

95

10

IO

II

I1

L2

12

in contact with any one of a double series of

serrations underneath the edge . of the type-
segment. By a modification of this method of
arresting the type-segment 1 have simplified
the apparatus and rendered 1t much more cer-
tain and accurate in its operation. The means
devised for this purpose are shown eleerly 1n

[ 1, ﬁtted to press equa]ly upon each side. | Figs. 4 and 5.

L
.
o
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' The stops consast of pinsp p, arranged ver-
tlcally in the upper and lower plates of the
frameB passmg down through the lower plate

.'-*--;-----..-r;-mld restm g upon the upper edge of the keys.
.. They are normally depressed by spiral springs,
< .{.which surround them and bear against the
- - under surface of the - upper plate, and at their
“lower ends upon small pins orcollars upon the
‘pins p p. When the keys are in their ordi-
nary position the pins resting upon the inner
and. depressetl ends of the l{ey levers fall be-
‘low the upper surface of the upper plate, and
‘when the keys are depressed the pins are
raised and plO]e(.,l; through above the said up-

per surface, so as to fll*mst the stop-arm ¢ in
‘its motion over the upper plate. This arm q 18
fixed upou the shaft o of the type-segment,

Iig. 5.  When the said type-segment is at

“rest; Wlth the zero-point opposite the face of
“the hammer the stop-arm ¢, being. directly op-
posite said zero-point, projects éxactly over the

middle of the npper plate.

The arrangement of the perh}rdtmns in the

| platE% thlmwh whiclh the pins P P passis such

e that when any given lever is depressed it
5 ';,'*--_;,i_f_f---__rmfaes the pin at exactly that point where

|+ 1t isnecessary to arrest the stop-arm ¢ to bring
| .~ the proper letter on the type- segment in front
+ . of the face of the hammer.

"I o placed each exactly over its appropriate lever,

’_I_‘hebe pins being

T ~the same depression of the key which elemtex

in either direction.
‘operative end provided with a loose joint, giv-
_ing it a slight movement by contact with the
pin in eltller direction, as shown in Fig. 7.
By this means the same system of stops might

,; > ‘the pin rotates the. type-segment and SWIngs
", the stop -arm ¢ toward the sald pin until it
‘. comes in contact therewith. Upon the drop-

.5 ping of the inner end of the lever the pin is
| returned by means of-its spring to its proper

position out of the way of the stop-arm ¢. This

oo arm g can strike any given pin only on one
- side of the arm or by moving only in one di-
1o rection.
into account the width of the arm in fixing the
‘position of any given letter.
~of the arm may be made which will admit of

The position of the pins must take
A modification

1ts action on eitherside of the pin and moving
The arm may have its

be used and the segment not returned to POsSI-
tion after each letter‘ but left there, the return-
ing devices being removed to be carried by
the next key to position. This would simply

‘require an enlargement of the notches, as
~shown in Fig. 2, tlu, end of their motion being
asrepresented in the present machine. Dlther
side of the notch would, however, be operative

on the rod if left in onc_, or another position,

‘and should also be capable of starting the rod
oy from either extreme of its vibratory arc. The
" dotted lines show the formation of the notches
. for moving the rod from any position to the
if'?.;;.deswed 1)0&:1131011 mdlc.:nted by the bottom of

a8 ~the noteh.

11111111

The lmpmved construction and arran ﬂ{}'l]ult

i - of devices for operating the hammer are " shown

canses the blow

Higs. 1

‘upward motion.

o o | 232,402 3

| forced agamst the type by a spring, p’, (s.hown
‘more clearly in Fig. 1.)
the drawings this spring bears against the
lower side (}t tlie lever ¢, connected 1:0 theham-
i mer by a pin, 1, which works in a slot in the
sald hammer. This lever t 1s pivoted at 2. Its

In the form shown in

forward end projects over a pivoted dog, #,1n
stch a manner that when the dog u is llfted 1t

depresses the rear end of the lever and with
1t the hammer and the Spring, and when the

forward end of the lever is slipped over the
edge of the dog w the recoil of the spriug p’
but the adjustment of the
spring p’ by mea,us of the top screw, s/, is such

‘in relation to the hammer that it does not fol-

low the hammer quite to the point of its con-
tact with the segment, and its own weight
causes the h.«unmer to rebmmd and remain sup-

ported upon the spring p’ at a slight distance

from the surface of the p‘lp(,r passing before
the tspe. Thls Spring
and 5, bears against the lever ¢, but
may bear dll"e(,tly against the arm of the ha,m-
mer instead. Lt has a serew, §, to increase or
diminish its tension, and thel‘eby the force of

‘the Llow, as required for greater thickness of

paper, or for mamfoldm
ribbon is pale. -
The other screw, s, is bhOWII in Fig. 1.

, Or when the mkmg-

the upper side of the spring p’ and limits its
By means of this adjusting-
screw the spring is made to serve as a rest for
the hammer at a proper point as it rebounds,

p", shown clearly in

It
is made with a broad head which bears against

-

75

80

90

95

I00

and sufficient room is also given for the ha,m-- |

mer-lever above the dog .

Referring again to the dog u, it will be ob-
served that it 18 pivoted. bt,tweeu lugs npon
the Inner face of' a bar, V. (Shown in section in
Fig. 5, and in plan in Fig. 1, and part of it in
I‘lg 0.) The endsof the bar V are bent back-

ward and pivoted to the main frame, as shown
at 3, Figs. 2 and 6. This bar V extendb over
all of the levers and may be lifted by any one

of them. When so lifted by any except the
central bar the dog u, which falls backward

by gravity or is assisted by a sprin o, 4,80 as

to pass under the extremity of the lever ¢, lifts

this end of the lever to depress the lmmmer '.

a8 before deseribed.

Los

ITO

115"'

“The upper or bearing surface of the dog w is _

formed upon a cirele from the pivot of the dog,
1n order that when the frame V returns toresst
it may readily fall under the tail of the lever

¢, and that there may be no lost motion when
tlm dog 1s elevated to act upon the lever. A
set-screw, u/, bears against a projection oppo-
site the lower end and limits the movement of
the dog under the end of the lever, and there-
by the amount of motion imparted to the lever
by the upward rise of the bar V—i. ., it de-

termines how far the lever shall rise bemre 1t
It must be ad-.
Justed soastostrike when the stop-arm reaches

falls and releases the hammer.

1ts pin.  The trip of the lever is determined by

120

125'

130

the relation of the curve described by the -

- 1n Fig. 5. The h‘lmmer 18 plvoted at fr, aud 18 | pomt of the dog u, its center of motion bemg -
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- space between the two rollers.

‘as that heretofore shown by me.
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the bearing of the frame V and the curve de-
scribed by thelever 7. Wherethesetwocurves
cross each other the lever ¢ drops from the
point of the dog, as shown in dotted lines in
IFig. b. |

As the central key is designed simply for
spacing,itis formed at the inner end, as shown,
with an offset, 5, which bears against the in-

ner edge of the lower end of the dog u, there-

by forcing it out of contact with the end of the
lever #, so that this spacing-lever may operate
the escapement mechanism to move the car-
riage without operating the hammer. The

mechanism for operating the escapement 18 |

shown in Figs. 3 and 6. A small shaft, 1w, 1s
pivoted in the rear of the frame carrying the
pivoted pawl 6, which is substantially the same
This shatt
w is provided with an arm, 7, carrying a pin,
8, which works in a slot in the end of the arm
of the bar V. The operation of the escape-
ment is effected by the rocking of the shaftt w,
caused by the oscillations of the bar V, com-
municated through the arms, as described.

The construction and operation of the pawl,
and the combs in which * operates to permit
the step-by-step movem 1t of the carriage
have been heretofore described by me 1n a
previous application.

In order to throw the pawl out of connection
with the teeth of the combs when, for ahy rea-
son, it is desirable to move the carriage to the
left more than one step at a time, 1 have pro-
vided a bar,9. (Shown in sectionin Ifig. 5 and
in plan in Fig. 3.) This bar has slight longi-
tudinal motion in proper bearings in the frame,
and is provided with a head, 10, and a spring;,
11, to hold it out of contact with the pawl.
Contact with the pawl is effected by pressing
the knob 10 to the left, as represented in Ifig.
3. This movement carries the arm 12, Figs.
5 and 6, slightly to the left, and causes the
pin 13 to push the pawl sidewise out of con-
nection with the teeth. The pawl is held 1In
one direction by a yielding spring, 14, and in
the other by a rigid stop.

Upon the right-hand side of ,tlie bar V a

onard-hook, 15, is fixed, projecting over the

rod e, holding it in place when the type-seg-
ment is in its normal position. This renders
important service in arresting the momentum
of the wheel and frame on thelir return to a
normal position. The carriage rides upon a
way, I, by means of grooved wheels, In the
ordinary manner. The construction of these
parts is sufficiently shown in Fig. 5, & being
vertical parts of the frame-work, to which the
longitudinal bar H is fixed, and which carry
the combs I I. The rollers are mounted as
shown at K K/, K’ being hung ecccentrically,
so that it may be swang out to widen the
By means of
the spring-arm 16 it is held in frictional con-
tact with a segmental bar, 17, Fig. 2. This
roller is moved by frictional contact with the
paper, which passes between it and the other

lever L, Fig. 3. The special construction of

‘this weighted lever is shown in Ifig. 9.
An arm, I/, is pivoted on the axis of the.

shaft of the roller K. Upon this arm is afric- |

~

tional clutch-lever, L/, pivoted so that its ec-
centric end, when the other end is depressed,

shall bear against the periphery of a smooth

pulley fixed on the end of the shaft of the roller
K, and thereby effect a connection between
the lever and the roll. A fixed stop, 25, limits
the upward movementof the weighted lever, 1ts
motion in the opposite direction being limited
by adjustable stop 26. This movable lower
stop- may be placed higher or lowerin holes 1n
the frame, and thus permit of easy adjustment
of the spaces between the lines. The upper
arm, 18, of this clutch-lever L/’ may be oper-
ated by a touch of the finger, or by coming in
contact with an inelined arm on the frame ot
the machine, as shown in a previous applica-
tion. | |

A beveled gear, 19, upon the shaft of the

paper-roll operates with another beveled gear
to move the spool M. Another beveled gear,
20, on the opposite end of the shaft of roller

K, in the same manner turns a spool, M’. This
beveled gear 20 slides with its shaft through

the roll, and may be thrown out of gear with
its fellow (the opposite pair being thrown into
gear) by means of thedever 21. By this means,
the ribbon having been completely wound off
upon one spool, the motion is reversed and
then the winding begins upon the other spool.
The tape passes from spool to spool through
vertical guides z x, Figs. 1 and 5. These
onides # « are made fast to a bow, ¥, just un-
derneath the type-segment.
bow are journaled in the yoke K, as shown in
dotted lines at %, Fig. 1. A spring-arm, 22,
on the end of one-of the journals of this bow,
permits the bow to be elevated or depressed

in order to raise or lower the ribbon in the

onides. This arm 22, being elastic, may be
provided with a pin fitting in little holes in the

frame, whereby the bow may be held in any

required postition. o

IFor convenience and compactness I have ar-
ranged the driving-wheel and spring which
move the carriage as shown in Figs. 1 and 9.
The wheel is indicated at O. It is laid flat
upon the main support of the machine, and
the cord attached thereto is carried around and
attached to the frame in any sunitable manner.
A spring, P, is connected with a fusee upon
the wheel, and serves to give to 1t an even
pull, compensating for the varying strength
of this spring. |

!
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The ends of this
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The spools M are held upon the spindles by 1:

nuts with a milled head, which are provided

with springs, to give sufficient friction to pre- - ¢

vent them from unwinding and the ribbon be-
coming loose. The spools can be reading re-
moved and new ones substituted, saving the
labor of unwinding, the ribbon being sold upon
such spools to be readily replaced, not soiling
the fingers. -

roller. The roller Kis moved by the weighted | A bail, R, is pivoted in standards S, Figs.
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of the. standards, so that it may be adjusted
at any angle which best serves the purpose of:
supportmg the paper as it rises through the
?rollers after being printed.

- In IKFig. 5 the hmmmer is represented as ter-

mmatm g at the shaftr, and as being operated
by an independent 1ever
! dispensed with, and the hammer itself be pro-

| longed SO a8 to bear upon the dog .

The type-wheel may be made as an entire

- wheel, or as a segment of a wheel of any size |

smted to hold the letters, figures, and marks
* . required for printing upon this- class of ma-
chines.

‘movement of the paper to form a new line, 80
‘that a fresh surface is always antomatically
‘presented to the action of the hammer and
"fthe type.

be easily sepamted in sheets when the wmk
18 finished. - - -

The subject- matter herein shown, but not
L _i-'speclﬁmlly claimed, is claimed in othel appli-
cwto cations now peudmw in the Patent Office, filed
" by me previous to the date of this application.

50 __i

1 claim, and desire to secure by Lette1s Pat-
| -j;__ent of the United States, 18— |

This le\:er may be

- The spools, it will be observed move at eemeh

| - A web of paper m.«_w be placed within the-
| 'paper holder, with perfomtmns to enable 1t to |

N :232;402 '

3 smd ------ 5, being held by set-serews in the head ;
type are carried upon a segment, a bar or equiv-

1

Having thus described my invention, what I

1. In a type-writingwij':laqhine in which the

alent device positively connected to the type-

segment and moved by each key-lever inde- 35

pendently, in combination with a series of
stops, as and for the purpose set forth.

- 2. In combination with a rod moved inde-

pendently by any one of the key-levers and
connected positively to the type-segment, a 40
series of stops ﬁperat(,d by the key-levers, as
set forth.

3. In a type-writing machine, the combina-
tion, with a type-segment having the letters

upon its face arranged to the right and left 45

from a central or zero point, of a rod or equiv-

-alent device adapted to be moved in opposite

directions by the right orleft hand keys, with

a positive wunebtlou between said rod and

the type-segment, :md of a series of stops, as
set forth.

4, In comblnatlon mth the arm 1 of the vi-
brating shaft, the lever %, the connecting-rod
1, the. shaﬂ; of the type'*qegment and the in-
termediate connection, as set forth.

In testimony Whereof I have signed my name
to this specification in the pr esence of two sub-

scrlbmg witnesses. %
| JAS B. HAMMOND

50

53

Wltnesses:_ o |
- H. B. LANGDON,
C. G. LINCOLN.
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