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' JAMES WILLARD MORRIS, OF PLEASANT VALLEY, NEW JERSEY, ASSIGNOR,

s

BY MESNE ASSIGNMENTS, TO PHILIP S. DYER, OF NEW YORK, N. Y.

TYPE-WRITING MACHINE.

SPECIFICATION forming part of Letters Patent No. 534,072, dated February 12,1895,
- Appleation filed September 2; 1891, Serial No. 404,604, (No model.) . |

To all whom it may concermns

‘half from the scale of Fig. 1.

Be it known that I, JAMES WILLARD MOR-

RIS, a citizen of the United States, residing

of a type-bar. Fig. 31is a plan view of the
machine given on a scale reduced about one-
Fig. 4 is a

_ cross-sectional view taken on line 2v., 2. of
so Fig. 3. Tig. 5 is an enlarged detail view of

ism. Fig. 6is a longitudinal sectional view
1 on line ws., vi. of Fig. 3, the carriage and the
type carrying blocks and connecting tubes.

‘guided by a frame 15 that is connected to the

block 12, each horizontal row of bars riding
between cross wires or rods 4, and if deemed
desirable similar vertical rods or wires might

at Pleasant Valley, in the county of Bergen | being removed. Fig. 7 is a detail view on 535
g and State of New Jersey, have invented a | line viz.—wvii. of Fiig. 6. Fig.81is a plan view
certain new and useful Improvement in Type- | of the plate which carries the feeding roll.
Writing Machines, of which the following is | Fig. 9is asectional detail view illustrating the
~ a specification. - | o construction of the carriage-feeding mechan- |
| This invention relates to type writing ma- | ism, the carriage not being shown. Fig.101sa 6o
ro chines and more especially to a means for op- | sectional view on line z.—. of Fig. 9, the car-
 erating the type-bars of such machines, and | riage, however being shown in position. Fig.
~ the invention consists essentially of a ma-| 11 is a detail view of the forward face of the
chine of the class referred to wherein the | block in which the pistons or plungers ride;
type are provided with plungers or pistons | and Fig. 12 is a sectional detail view on line 63
15 and operated through the medium of air con- | zit.—xiz. of Fig. 1, the type-bars being re-
tained in chambers preferably operating like { moved Fig.13is detail view of thestop em-
a bellows, said chambers being cortrolled by | ployed in connection with the platen turning -
finger-keys adapted to operate the bellows to | attachment.- - | |
drive the air therefrom, the main objects of I have found that air is a good medium {o 7o
20 the invention being to impart a quick move- | employ for the purpose of transmitting the
ment to the type-bars, thereby providing for | power from the finger-key mechanism to the
. the rapid operation of the machine; to secure | type pistons or plungers, and consequently 1
“uniformity of impact and a consequent uni- | have selected a machine where air is used as
form imprint; to provide for the production | the transmitting medium for the purpose of 75
25 of any reasonable and desired number of du- | illustrating my invention; and although this
plicate copies of the original, and to reduce | “ pneumatic type” of machine is susceptible
the noise incident to the operation of the ma- | of being embodied in many mechanical forms,
chine to a minimum, all with an expenditure | I at present prefer substantially the construc-
of an exceedingly small amount of force or | tion illustrated in the drawings, wherein—  do
30 power on the part of the operator. A represents the frame of the machine.
In addition to the above enumerated ob-| Near the longitudinal ecenter of the frame
- jeets of invention many. other objects are | there is arranged a cross-bar 10, which car-
songht for and obtained by means of the novel | ries two upwardly and rearwardly extending
- constructions, arrangements and combina- | standards 11, that are formed with grooves 2, 85
35 tions of elements to be hereinafter described | adapted to receive the rear edge of a bloeck
and specifically pointed out in the claims. 12, that is pierced by a number of ducts or
Reference is to be had to the accompanying | passages constituting eylinders 3, which con-
drawings, forming a part of this specification, | form with radii that extend from the printing
~in which similarreference figures and letters | point of the machine. ' | 9o
40 indicate corresponding parts in all the views. { Withineachofthe cylinders 3 I place atype-
| Figure 1 is approximately a full sized side | bar 14, thetype “a” being formed at the for-
view of atypewriter organized to embody my | ward end of the bar, and the rear end acting
invention, parts being removed, parts being | as a piston being preferably provided with a
~ broken away and parts being shown in sec- | head 13 asisclearlyshown in'Fig.2. Thelead- g5
45 tion. Fig. 2 includes aside and an end view | ingendsof the type-bars 14 are supportedand

100

l be placed between each vertical row of bars.
To the rear face of the block 12 I.connect -

a portion of the ribbon-controlling mechan-
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a plate 16, which carries nipples 17 that reg-
ister with the eylinders 3, said nipples being
adapted to receive tubes 9, that are prefer-
ably made of rubber, and lead to other nip-
ples 17% which communicate directly, or

through the medium of passages, with cham-

bers 18 formed in a block19. (See Fig. 6.)
I'rom the construction deseribed it will be

seen that should any one or more of the type

become worn or need adjustment, the tubes

could be disconnected and the block 12 and

the parts carried thereby removed bodily from
the machine. | |

In conneection with each of the chambers 18
there is arranged an annular flange 20, and
to these flanges 201 bind dome-like structures
or bellows 21, preferably of sheet vuleanized
rubber that are pierced at their apices to pro-
vide for the introduction of finger key stems
22, such stems being held to place by wash-
ers, as shown, or in any other proper manner.

Although not absolutely necessary to the
proper operation of the machine, I greatly
prefer to arrange springs or rings 23 within
the domes 21, as such springs prevent all pos-
sible chance of the collapsing of the dome
walls except under pressure. The stems 22
pass upward through a plate 24, and just
above said plate the finger pieces 25 are
mounted, the under faces of said finger-pieces
resting directly on the plate.

The above is a2 general description of my
type battery and its operating mechanism,
and it will readily be understood that if any
one of the finger keys be depressed, air from
i1ts chamber 18 and bellows 21, where it is
found at atmospherie pressure will be forced
bodily forward and into the corresponding
cylinder 3,and hence that the type piston by
theimpact of the body of projected air within
sald eylinder will be moved outward and for-
ward and that such piston will be drawn back
the moment the pressure onthe finger-key is
relaxed by the suction arising from the ex-
pansion or filling of the dome or bellows 21,
When the forward movement above de-

scribed takes place the typeis driven against

the platen,the operating mechanism of whieh
will now be explained.

Near the forward end of the machine there
1S mounted a rock-shaft 26, which carriestwo

rearwardly extending levers 27, 27*,and these
levers, in turn, earry pivotally mounted rods
28 that extend upward and through the plate
24, which said plate is held to the rods by
clamping nuts,'as shown. In addition tothe
levers 27 and 27, the shaft 26 carries a lever
29, the upper end of which is slotted to en-
gage a projection formed on a plate 30 that
is held to slide upon the under face of the
forward portion of the frame A by set-screws
51, which engage the frame and pass through
slots ¢ formed in the plate, the plate being
normally held in the position in which it is

; shown in Ifig. 6 by a spring 80 which is coiled

about a rod 32 and passes through an abut-
ment carried by the cross-bar 10, the spring

i
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| bearing against said abutment and against

an adjusting nut 33 that is arranged as
shown. _ -
The plate 30 is formed with upwardly-ex-

 tending lugs or projections 34, between which

there is mounted a pawl 35 that engages the

teeth of one or the other of two disks 36, 37,

the disk 36 being loosely mounted on a shaft

38 and being formed with a sleeve 39, which

carries a gear 40 that encages a rack 40° on
the platen carriage, as will be presently ex-
plained, while the disk 37 is loosely mounted
on said sleeve and is held to the disk 36 by
set-serewsorstuds 41, which engage said disk

75

S50

66 and pass through slots e formed in the .

body of the disk 87. In connection with the
disk 36 and gear 40 I arrange a spring 42,
one end of which is connected to the disk
and the other to the shaft 38, whereby the
disk and gear tend to move in a direction
proper to carry the carriage forward.
- In order that a proper tension may be im-
parted to the spring 42, I provide the shaft
35 with a ratchet43 that is engaged by a pawl
44 carried by the frame A, the end of the
shaft being shaped to fit a key socket.

‘The frame of the platen carriage is made
up of end pieces or standards 50 and 50, and
connecting bars 51, 51%, the rack 40* being

~carried by the bar 51. The end pieces 50, 50°

are formed with diagonal slots ¢ adapted to
receive the shaft of the platen or paper roller

52, which said platen rests directly upon a
feed roller 53 when there is no paper in the

machine, but should a number of sheets of
paper and interposed carbon be placed in po-
sition the platen shaft will ride up in the slot
¢, the platen, however, bearing evenly upon
the paper throughout its length, and conse-
quently most any desired number of dupli-
cate coples may be made.
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From the construction above described it

will be seen that if anyone of the finger keys
be depressed the levers 27, 27%, will be car-
ried downward and the lever 29 will be car-
ried backward, this backward movement of
the lever 29 carrying the plate 30 backward
and shifting the pawl 35 from engagement
with the teeth of the disk 37 to a position
such that it will engage the teeth of the disk
36. Just at this time a spring /i that is ar-

ITO

I1§

ranged as best shown in Fig. 9, will act o

shift the disk 37 forward a distance equal to
the space between two of the disk teeth.
When the pawl 35 moves from engagement
with the disk 37 to engage the disk 30, it acts
to hold the carriage against any possible for-
ward movement, but when the pressure upon
the finger-key is relaxed and the spring Sv
acts to return the parts to their normal posi-

tions the pawl will move back to engage the

disk 87, which, as before stated, has been ad-
vanced one tooth through the action of its
spring &, and the spring 42 will then be free

| to act to advance the platen carriage one stey

forward.

I120
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| To the right-hand end of the platen shaftI
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seecure a. toothed whool 54: tha,t is held aﬂ*amst ! the tall piece g of the pawl 35.

~accidental dlsplaoomont by a I'eta,lnlno* pawl

55, but when it is desired to turn the pla,ton'
to feed the paper forward the pawl will slip
from tooth to tooth.  To turn the platen as

. ‘just deseribed and at the same time to return

10

I5

the oarriage to a position to commence a line
of prmt pivotally eonnect a bar 56 to the
end piece or standard 50, which said bar car-
ries & hand piece 57 -and a toothed arm 58,
said arm engaging the teeth of the whoel-54

~the arrangement being such thatif the haud—

piece be thrown backward and then pressed
to the right the carriage will be moved to the

‘desired position and the platen turned to feed

the paper forward, the throw of the bar 56 be-
ing limited by a stop 59 (see Fig. 13) that is
hold to the standard by a set serew 2, this stop

~ Dbeing rigidly connected to a thumb piece 60.

20

25

Somotimes it is desirable to double space

‘the lines, and it is to this end that I form the |
stop 59 with faces, & and [, that are at un-.

equal distances from the axis of the set screw
and hence permit different degrees of move-
ment of the bar 56, the stop bemﬂ' held in
elther position to whloh it may bo adJ usted
by the spring 61. S

In order that the range of motlon of tho car-

- riage may be oontrollod I' provide said car-

30

" able stops, 63 and 64.

35.

40

riago with a forwardly oxtondinﬂ' projection
62, and to the frame, A, I secure two ad;ust-
(Soo Fig. 4.)
Although any proper form of ribbon carry-
ing meohamsm might be employed, I prefer
to mount a roller 65 as represented, upon a

by the frame A, the lower end of this shaft

being provided w 1th a friction wheel 67 which
bears against the carriage bar 51%,such roller

being loosely mounted on its shaft and car-
rying a pawl n that engages a ratchet o, said

ratchet being rigidly connoetod to the rollor
, 65, so that as the carriage is fed forward.step |

45

55

60

by step the ribbon-carrying roller will be
shifted at each movement of the carriage, but
when the carriage 1s returned to the right the

pawl will slip upon the ratchet and tho rib-

bon will not be moved.

In order that the ribbon may be held to the
roller 65, 1 provide a roller 68 that is carried
by an arm 69 and furnished with a hand-

piece s; said arm being borne upon by a

spring 70 which tends to throw the: roller 68
toward the roller 65, and consequently the
ribbon will always be held in irictional con-
tact between the two rollers. The ribbon is
endless and may be guided in any proper
manner, but I prefer to employ a set or series
of suppmts and guides such. as those illus-
trated in the drawmcrs |

Ordinary spacing may be dono by depress--
ing the plate 24 the necessary number of

:tlmeq, but it is desirable that provision be

- made for advancing the carriage without re-

sorting to this step by step movomont and to

this end I provide the rod 71, which engages

F

i

|

—

l

-

‘When it is
desired to advance the carriage quite a dis-

tance, say half a line, the operator grasps a

knob 72 carried by the rod 71 and at the same
time holds the carriage. The knobis then

‘drawn outward and tho pawl moved as indi-

cated in Fig. 9. - The first effect of this move-
ment will be to.move the disks 36 and 57 back-
ward, but when the pawl passes from engage-

o8

70

75

mont with the disk teeth the spring 42 Wlll bo :

free to act to advance the carriage.

Having thus folly described my invention,
~what I ola,lm as new, and desire to secure b}
Letters Patent, is—

1. The combination with a platen and its op-
-erating mechanisip, of 'a type bar provided

with a plston or pluuﬂ'ol a cylinder therefor,

30

-a bellows, a finger-key add,otod to oompless .

said bollows and & duet connecting said bel-
lows and said cylinder, whereby the type will
be reciprocated with respect to the platon
‘substantially as deseribed.

2. The combination with a type, of a recip-

l‘ooating piston or plunger,acylinder in which
‘said piston or plunger rides, an air chamber
containing normally uncompressed air and

| adapted to have its area reduced, opening into
] said eylinder, and a finger-key operating sald
;ohamber substantially as set forth.

. The combination of a type-bar, a piston
or plunﬂ'or in connection therewith, a eylinder

- {.in whieh said piston or plunger ridos, and a
‘chamber communicating with said cylinder

having a oompresmblo wall, qubotant;ally as

-dosombod
shaft that is journaled in a shelf 66, carried |

4. The combination with a type-bar, a plStOll

‘or plunger in connection therewith, a ovhodor
in which the piston or plunger rides, of an air

chamber formed with a oomplessmlo wall,

wall substantmlly as described.

5 Tho combination with atype-barof a [)IS-
ton or plunger arranged in connection there-
with, a eylinder in which the piston or plun-
ger rides, an air chamber formed with a-dome-
shaped compressible wall, with which c¢ham-
ber the e¢ylinder is in communication, and a
means for compressing said dome-shaped wall,

substantially as deseribed.

6. The combination of atype operating pis-
ton or plunger, of a cylinder in which the pis-
ton or plunger rides, an air chamber formed
with a oompresblblo wall, with which cham-
ber the cylinder is in communiecation, and &
spring arranged to bear against smd wall sub
stautlally as dosombed

. The combination of a type operating pis-
ton or plunger, a cylinder in which the piston
or plunger rides, an air chamber formed with
a dome-shaped oompresmblo wall, with which
chamber the cylinder is in communication,
and a spring arranged to bear against said
wall, substantially as described.

8. The combination with a platen and its

operating mechanism, of . a type operating

_90.

95

€O

ol

with which chamberthecylinderisin commu-
nication, and a means for oomprossmfr satd

IO
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20

35

piston or plunger, 4 eylinder in which the pis-
ton or plunger rides, a compressible air cham-
ber opening into said eylinder and a key for
operating said chamber, substantially as de-
seribed. |

9. In a typewriting machine the combina-

tion of a battery of type provided with pis-
tons which ride in cylinders, said cylinders
being arranged in banks on lines radiating
from a common center, a platen, its operating
mechanism, a series of air chambers contain-
ing normally nuncompressed air, and finger-
keys adapted to operate said chambers, to

drive the air therefrom into said eylinders, as

and for the purpose set forth.

10. In a type-writing machine, the combi-
nation with a platen and its operating mech-
anism, of a multiplicity of type-bearing bars

‘mounted in individual eylinders and adapted

to slide toward and from said platen, an air
chamber for each type-bar compressing air
and forcing the same against an individual
type-bar, substantially as set forth.

11. In a type-writing machine, the combi-
nation with a platen and its operating mech-
antsm, of a multiplicity of type-bearing bars
mounted to slide toward and from the platen,
a cylinder and finger-key for each type-bear-
ing bar, and a chamber in which air is com-
pressed, said chamber and eylinder being in
communication, substantially as set forth.

12. The combination with a platen and its
operating mechanism, of a series of type-bars
mounted in banks and on lines which radiate
from a common center, a pneumatic mechan-
ism for each type bar adapted to drive nor-
mally uncompressed air against said type-
bars, and a series of finger keys substantially

-~ as set forth.

40

45

50

55

13. The combination with a series of type
controlling pistonsor plungers actuated solely
by a body of air, which ride in duets or ¢yl-
inders, of a finger-key mechanism, operating
alr chambers containing air normally uncom-
pressed, and a series of tubes adapted to con-
vey the air from said chambers to said ducts
or cylinders, substantially as deseribed.

14. In a typewriting machine the combina-.

tion with a battery of cylinders, of type con-
trolling pistons arranged therein, nipples ar-
ranged in connection with the eylinders, a set
of alr chambers, other nipples arranged in
connection therewith, a set of tubes by which
the two sets of nipples are donnected, and a

]

|

finger-key mechanism arranged in connection |

- 534,072

‘with the air echambers, substantially as set

forth. |
15, Ina typewriting machine, the combina-
tion with a series of cylinders, of type-bars

that ride therein, a guide frame and guiding 6o

rods carried by such frame substantially as
set forth. | |

16. In a typewriting machine, the combina-
tion with a pair of ribbon feeding rollers, one
of which is yieldingly mounted and one. of
which is provided with a friction wheel that
bears upon the carriage, of a pawland ratchet
arranged in connection with the friction
wheel, an endless ribbon, and a series of rib-

 bon guides, substantially as described.

17. In a carriage feeding attachment for
typewriting machines, the combination with
a main toothed disk, of a feeding spring con-
nected thereto,a second toothed disk having
a slight motion on the main disk, a shifting
spring connected to the second disk, a disk
actuating pawl, a means for shifting the pawl
from engagement with the teeth of the second
disk to engagement with the teeth of the main
disk, a returning spring, and a means for
throwing the pawl out of engagement with
Loth disks at once,substantially as deseribed.

18. The combination with a platen carriage
that is provided with a rack, of a gear that
éngages said raek, a toothed disk 36 rigidly
connected to the gear, a spring 42, a toothed
disk 37 connected to the disk 36 by studs 41
which pass through slots ¢ in the disk 37, so
that the disk 37 has a limited playon the disk
36, a spring ‘h arranged in connection with
the disk 37, a pawl, a means for shifting the

pawl from engagement with the teeth of the

disk 37 to engagement with the teeth of the
disk 36 at each depression of a finger-key, a
returning spring, and a means for throwing
the pawl out of engagement with both disks

at the same time, substantially as described.

19. In a typewriting machine, the combina-
tion with a battery of eylinders, of type car-
rying bars arranged therein, a set of aircham-
bers, ducts connecting the eylinders and the
air chambers, and finger-key mechanisim ar-
ranged in connection with the air chambers,
substantially as described. |

Thisspecification signed and witnessed this
J1st day of August, 1891.

| J. WILLARD MORRIS.
Witnesses:
D. II. DRISCOLL,
KUGENE CONRAN.
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