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of line 7 7 in Fig. 3.

one of the eross-bars.
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To all whom Tt maiy concermn:

Be it known that I, ANprEW J. LEONARD, a
citizen ot the United States, residingat Denver.,

in the county of Arapahoe and State of Colo-

rado, have invented certain new and useful
Improvements in Electric Key Selecting and
Striking Mechanism; and I do hereby declare
the following to he a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same.

The present invention relates to improve-
ments 1n electrically-operated keyboard-ma-

chines, and has for its object the selection and

striking of a particular key.

Another object is the attaining of the above
result with a minimum number of magnets,
the structure being such as to require only the
effort of comparatively small magnets for the
selecting operation and of but one large solen-
oid for accomplishinfr' the striking of all the
LBV% |

With these and other'ob]ects in view the in-
ventlon consistsin certain novel constructions,
combinations, and arrangements of parts, as
will be hereinafter fully deseribed and claimed.

Intheaccompanying drawings,Figure 1 rep-
resents a view 1n side elevation of a device em-
bodying the features of the present invention,
the side wall of the solenoid-inclosing casing
being cut away for better illustrating the
parts. Fig. 2 represents a similar view of a
slightly-modified form of the same.
represents a top plan view of the device as
shown in Fig. 1. Fig. 4 represents a longi-
t‘lelI]‘ll Ver tml section through the Ley-choos—

ing part of the invention on the plane of line
441 Fig. 3. Fig. 5representsan enlarged de-
tall section through the connecting-rod, show-
ing 1ts cushioning-spring. Fig. 6 represents
an enlarged detail fragmentary view of the aux-
iliary-circuit make and break. Fig. T repre-
sents a-transverse vertical section on the plane
Fig. 8 represents an en-
larged detail side elevation of one of the key-
striking pinsdetached. Fig. 8* representsan
enlarged detall side elevation of one of the key-
striking pins detached, showing the open slot.
Kig. 9 represents a detail view in elevation of
Fig. 9" represents a de-

tail view, in top plan, of one of the cross-bars

| L:’LFq

Fig. 3

with its attachment for partially rotating a
key-striking pin. Fig. 10 represents an en-
larged detail sectional view of onc of the strik-
ing-pin collars. Fig. 10" represents a view
in side elevation of one of the striking-pin col-
Higs. 11 and 12 represent, 195136(3131\?01_3?,
enlarged detail view, in side elevation, and a
similar view, in top plan, of the solenoid-cir-
cuit make and breal.

The accompanying drawings represent my
improved key selecting and striking device
as applied to an adding-machine-—such, for
instance, as is fully illustrated and described
1n Letters Patent No. 366,945; but it will read-
1y appear that I may “Lpph the same to any
form of caleulators, type-writers, linotypes,
and similar ls.evbom*d machines as desired.

Unless otherwise specified in the desecrip-
tion which follows 1t will he understood that

all parts of this machine are of metal, and con-

sequently capable of carrying an electric cur-
rent, and 1t will further be understood that

parts not spoken of as being non-conductors

or insulated from other parts to which they

are attached or bear against are in metallic
contact.

Mounted on top of the box-like base or in-
closing casing 1, which is preferably of wood

fiber or othel Nnon- conduetmu material, 1s the

framework 2. On the under side of the top
of this inclosing casing 1 isfixed the solenoid 3
and the make and break, spoken of generally
as 4, of the solenoid-cireuit.

At one end of the machine i1s a series of
magnets 6, placed transversely, and at one side
of the machine another series of magnets 7,

placed longitudinally thereof. Inthedescrip-

tion which follows the magnets 6 at the end
of the machine are referred to as ** end” mag-
nets, and thocse at the side of the machine are
referred toas * side” magnets. Theend mag-
nets 6 and the %1(16 magnets 7 constitute the
" key-choosing” or Le;shselectlng ” magnets.
It will be observed that the magnets are in
pairs, commonly referred as ** double” mag-
nets. IHereinafter one pair will be spoken of
as a  magnet.”
~As will he shown later, an cloctric current
must be passing through one end magonet and
one side magnet to complete the key selection.

The current sent through an end magnet and
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a side magnet may be from the same source
of supply or may be separate currents.

In the series of end magnets 6 the numbér
of magnets correspond to the rows of keys
crosswise 1n the machine to which this im-
provement may be applied. The end mag-
nets 6 are mountec beneath and secured to
the bar 8, and this bar is insularly attached to
the frame 2, 1t being insulated by the non-con-
ducting strlp% 9.

On the shaft 10, which is secured trans-

versely of the fra,me 2, are pivoted the arma-

tures 11 for the end magnets 6, there being
one armature for each magnet in the series.
A strip 12, supported by the posts 13 and 14,
holds the armatures 11 in their normal posi-
tion.
with an arm 15, projecting downwardly there-
from and adapted to engage the notched end
of one of the sliding levers 16, there being
one sliding lever for each end magnet 6. These

~ shiding levers 16 are slotted, as at 16’, so as to

slide on the shaft 17, armnoed p‘ualle] with

shaft 10, beneath the same, whereby said

levers 16 may be given a longitudinal thrust
that will bring their free or movable ends into

- position to beengaged by astrip 18 at the end of
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the double arm 19 “which I shall refer to as the
““main ” operatmﬂ arm, for 1t is through the
medium of this arm that all the shdmo* levers
16 are moved laterally. The main Opemting-
arm 19 is pivoted on the same shaft 17. Suit-
able springs 20, attached at their upper ends
to a transversely-arranged bar 20" and at their
lower ends to the sliding levers 16, hold the
same 1n their normal position, which isagainst
the stop 21 and back fromunder the strip 18
on the main operating-arm 19. |

Rotatably secured in the frame 2 is a trans- |

versely-arranged rock-shaft 22, provided with
two side arms 23 and 24 and its middle arm

25, each rigidly secured thereto and extend-

ing longitudinally of the frame. The side
arms 23 and 24 of the roclk-shaft 22 are con-

nected by the links 26 and 27, respectively,

to the two sides of the main opercttmg—arm
19. Aswill be apparent, downward movement
of the free end of arm 25 will partially rotate
rock-shatt 22, and the motion of the shaft 22
1s transmitted through its side arms 23 and 24
to the links 26 and 27, thereby moving down-
wardly the two sides of the main operating-
arm 19.  This arrangement insures an equal
travel of both sides ot the main operating-
arm, preventing binding, which is the chief
purpose of the shaft 22, though another func-
tion of the said shaft is to oper ate the auxil-
iary-circuit make and break. Said make-and-

break consists of arm 28, pivoted, as at 31,
and formed with a laterally and downwardly
projecting lug, as 28', at its free end, formed
with an arc-shaped slot, as 34', therein, an in-.
sulator-piece 29, of hard rubber or wood fiber,

-and a contact-spring 30, fixedly attached to
65 the frame 2, but insulated from the frame 2 |

Each of the armatures 11 is provided

762,644 -

as will be best
The arm 28 1s

by the non-conducting strip 33,
seen by reference to KFig. 6.

1nsulated from the frame 2 at the point of its

pivot 31 by a non-conducting washer 32. The
insulator-piece 29 forms a portion of the bear-
ing - surface designed to bear against the
Spring- _contact 30 when the auxﬂlmy circuilt
1s broken between the arm 28 and the spring-
contaect 30. o

A non-conducting pin 34, WhICh forms the
pivot connecting th_e link 26 and the side arm
23 of the shaft 22, projects 1nto slot 34, the
length of 'said slot being such that when said
shaft 99 ; 18 nearing the “end of its downward
stroke the pin 34 Wl_ll engage the lower end

of the slot, carrying the arm 28 down with it

until metallic connection between the arm 28
and the contact-spring 30 1s broken. |

The middle arm 25 of the shaft 22 is piv-
oted to a connecting-rod 35, the lower end of
which is pivoted to the l_ever-86., and the lever
36 1s pivoted to the link 37 and to the arma-

ture 38 of the solenoid 3, said link 37 being

pivoted to a suitable fulerum. 5.

From the foregoing 1t will be seen that any
one of the series of shdmcr levers 16 in posi-
tion to be engaged by the main operating-arm

19 would follow the movements of the main
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operating-arm 19 when it 1s actuated by the

armature 38 of the solenoid 3 through con-
necting-rod 35.
and the solenoid-armature 38 are returned to
their normal position by the spring 39, at-

"The maln operating-arm 19

95

tached at oné end to lever 36 and at the other

to the top of casing 1.

and the number of magnets at the side of the
machine-correspond to the number of key-
rows lengthwise in the machine which is to be
operated. The side magnets 7 are mounted

on the base-bar 41, which is insulated from

the lower cross-pieces 42, supportmtr 1t by the
non-conducting strips 43
Two standare ds 44 support the shaft 45, on

which 1s pivoted the series of armwtmes 46,

there being one armature for each magnet In
the series ot sicle magnets. IKach armature

46 1s provided with an arm 47, projecting
downwmdlv therefrom and deapted to en-
~gage 1n the fork 48" of one of a series of

Slidinﬂ bars 48. Thesliding bars 48 are slot-
ted lonmtudma]lv and connected to the upper

“cross-bars 49 by the screws 50 passing through

the slots. It will therefore be apparent that
any movement of the armatures 46 will cause

the sliding bars 48 to slide longitudinally on
the screws 50. The series of sliding bars 48

and the armatures 46, adapted to oper ate them,
are held in their HOPHI‘LI position by the
springs 51, the tension of which is conttolled

by the dejL1sJinﬂ-50rews 52 and the nuts 53.

The sliding bars 48 have a series of flaring
apertures, as 48, to receive suitable turning-

pins 54. A number of collars, as 55, are ar-

" The series of side magnets: 7 1s made up of
double magnets similar to the end magonets.
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renged rotatably in apertures in each c¢ross-
bar 49, and each collar carries a vertically-
slidable striking-pin 56, said pin being formed

with an open slot in its upper end. The

turning-pins 54 pass through the collars 55
and also through the open slot in the key-
striking pins near the closed end thereof.
There are as many. of these key-striking pins

© 56 as there are keys in the machine to which
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this improvement may be applied. The col-
lars 55 are provided with flanges 55, which
form a bearing on one side of the upper
cross-bars 49, and the turning-pins 54 bear on
the other side for retaining the collars against
longitudinal movement. The upper cross-
bars 49 are supported by suitable standards
57, which rest on the lower cross-hars 49.

The key-striking pins 56 are held in their
normal position relative to levers 16 by the
series of springs 51 acting through the arms
47, the sliding bars 48, the collars 55, and
the turning-pins 54. When the key-striking
pins 56 are in their normal position relative
to levers 16, the two projections at their top
serve as guldes to keep their open slot in line
with said levers. The key-striking pins 56
are held in their normal position vertically
by the springs 58 pressing the closed end of
their open slots against the turning-pins 54.
It will be observed that the pins 56 are each cut
away for one-quarter of each half, leaving
diametrically opposite quarters proj ecting up-
wardly above shoulders, as 56'.

Whenthe turning-pins 54 in any particalar
cross-row through the pull of the armature
46 actuating them give a partial turn to all
the key-striking pins 56 in that CTOSS-IoOWw,
the shoulders 56" on the key-striking pins 56
are brought under thesliding levers 16, which
run lengthwise of.the machine, so that any of
the sliding levers 16 that may he given a down-
ward pull will engage the shoulder of the
key-striking pin 56 immediately under it.

The solenoid 3 consists of the spool formed

by the tube 59, which may be of anyv non-

magnetic metal or of wood fiber or hard
rubber, fitted with non-conducting end picces
or insulators 60 and 61, this spool being
wound with magnet-wire, as is well known,
and having-the terminals 62 and 63. The in-

sulator 60 _is set flush with one end of the

tube 59 and has a larger diameter than the
winding of wire on the spool, allowing space
for the screws 64 with which the solenoid 3
1s attached to the base 1. The tube 59 ex-
tends beyond the insulator 61, such extension
serving as a guide for the armature 38.
extension 1s slotted to allow the pivot 65 to
tollow the movements of the solenoid-arma-
ture as. |

The electromotive force necessary to pass
through the solenoid 3 to operate some ot the
machines to which my improvement may be
applied makes when the cireuit is broken
a spark that will bridge across contact-points

This

only slightly separated, preventing a com-
plete stoppage ot the current, and even if the

current be stopped by making the distance

between contact-points so great that the cur-
rent will not jump there will be enough spark-
ing to burn and injure the contact-points. The
electric current would also cause a disaoree-
able shock to any one who might get a portion
of their body in its circuit. For these req-
sons I provide an electricall y-operated malke-
and-break for the solenoid-cireuit. which ob-

viates the necessity of making the machine a

part of the circuit for the solenoid-current
and admits the use of apparatus to blow out
the electric spark.

The electrically-operated make-and-hreals,
(best seen in Figs. 11 and 12) consists of the
non-conducting base 66, on which are mounted
magnets 67, a magnet 68, a U-shaped support
69, In which an armature-lever 70 is pivoted:
a bracket T1 with an adjusting stop-screw 72
designed to limit the movement of armature-
lever 70, and the contact-point 73, which he-
ing mounted on the non-conducting base 66
1s normally out of contact with other metallic
parts of the make-and-break. An adjusting-
screw T4 is threaded through
serves as a stop to the downward movement
of the armature 75, as well as a means of elee-
trical contact with the contact-point 73. The

‘magnet 68 has its poles extended forming

curved end pieces 77 and 78, approaching each
other at a point near and ahove contact-point
73.  Inthe description of connections to fol-
low 1t will be made clear how an electric cur-
rent passed through the magnets 67 pulls the

lever 70 down until the adjusting-screw 74,
‘passing between the ends of pieces. 77 and 78,

touches the contact-point 73, completing a cir-
cuit through the solenoid 3. When the eur-

rent through the magnets 67 is broken, the

lever 70 is returned by a spring 76 to its nor-
mal position and the magnetic flow between
the curved end pieces 77 and 78 of the magonet

68 blows out the electrie spark between the

contact-points 73 and 74. The magnct 68 is
preferably supported in position by NON-nag-
netic standards 79 and 80, and said maenet
may have an electric flux flowing through it

- constantly while the machine is in operation,

or its electric flux may only be flowing while
the current is flowing through the solenoid 3,
for I find that it the current through the mage-
net 68 be broken at the same time that the so-
lenoid-currentis broken there remains enough
magnetic Hlow between the end pieces 77 and
(3 to effect a- blowing out of the electric spark
between the points 73 and T4, where the so-
lenoid-circuit is made and broken. The cir-
cuit of this electrically -operated malke-and-
break 1s made through the machine, being
completed by the armatures of both series of
key-selecting magnets and hroken by the aux-
ihary -circuit make and break throueh the
movement of arm 28.

lever 70 and:
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1n a calculator.

- Thesolenoid-armature 33 1n operation starts |

with a suddenness or jerk thatis not desirable
So to make the beginning of
the stroke as transmitted to the calculator-
keys less sudden or with less of a hammer-like

blow the spring 81 is put in any suitable hous- |

ing 31" for connectmﬁ the two parts of the con-
nectlnﬂ'—rod 35.

It havmo been shown that the series of slid-
ing levers 16 may be engaged so as to be ac-
tuated by the armature 38 of the solenoid 3
and that the key-striking pins 56 may be put
in position to be actuated by the sliding levers
16, T will now explain how the electrical cir-
cuit which operates to strike a key that has
been selected 1s made by the key-selecting
magnets through the armatures thereof when
they have completed the selection of a key and
also how the circuit 1s broken when the key
has been struck.

Referring to the series of end macrnets 6, 1n
the center of the core ends of these m‘wneﬁq
are small studs 82,0f non-magnetic metal, pret-
erably copper or brass. The pUTrpose of these
studs 82 is to keep the armatures 11 out of
magnetic contact with the soft-iron magnet-
cores, preventing ~“sticking,” and also to
make metallic contact with the base-par 8,
which, it will be recalled, is insulatecd trom the
frame 2. The object of making metallic con-

tact between the magnet base- bar 8 and the

frame 2 through the apertures will appear
later. |

The side-magnets 7 core ends are fitted with
similar studs 83 for similar purposes-—z. ., to
keep the armatures 46 out of magnetic con-
tact with the magnet-cores and at the same

time to establish metallic contact between the

magnet base-bar 41 and the other parts of the
machme

It will now be apmrent that when an end-
magnet armature 1s in contact with the stud
which acts as its stop the bar 1s in metallic con-
tact with the framework of machine and the
bar on which the side magnets are mounted
is likewise put in metallic contact with the
frame by-one of the side-magnet armatures
coming in contact with its stopping-stud.

The base-bar 8 of the end magnets 6 and
the base-bar 41 of the side magnets 7 both be-

~1ng 1in metallic contact with the frame 2 are

6o

65_

in metallic contact with "each other, and con-
sequently may form part of an electric cir-
cuit.

The end-magnet b%se bar 8 is connected by
the wire 84 to one side of an electric battery
or other source of electric supply. The side-
magnet base-bar 41 is connected by the wire
85 to the movable arm 28 of the auxiliary-cir-
cuit make and break. The spring-contact 30
of the auxiliary-circuit make and break 1s
connected by the wire 86 to one side of mag-
net 67, the other side thereof being connected
by the wire 87 to the side of the battery op-
posite that to which the wire 84 is connected.

762,644

An electric current passed through any one
of the end magnets and a current passed
through any one of the side magnets 7 will

bring tbeu respective armatures against the .

studs 82 and 83 and complete a circult through
magnet 67, the current passing from -the
source of supply through wire 84, bar 8, one
of studs 82 and its core, the operated arma-
ture 11, through the framework, the operated
armature 46, its corresponding stud 83 and
core, throuo"h base-bar 41, wire 85, arm 23,

70

75

spring 30, wire 86, mao‘netw coil 67, and wire -

37 back to neo'fttwe pole of the source of sup-
ply, thus closing the solenoid-circuit, causing
the upward movement of the inner end of le-
ver 36, thereby pulling down rod 35, rotating
rock-shaft 22, causing strip 18 to engage the
selected lever 16 for operating the par ticular
pin 56, the arm 28 moving downwardly with
pivot 34 until the contact between it and
spring 30 is broken, whereby the magnet 67
will release armature-lever 70 and the solen-
oid-circuit will be broken, the springs 39, 20,
and 51 causing the parts to automatically re-
assume their normal position.

It will be apparent that the side magnets
will be provided with suitable wiring, such as
is indicated in Fig. 1, and_the end magnets
similarly wired, as seen in Fig. 3, in each in-
stance a common return-wire being employed.
1t will further be seen that any suitable switch-
board may be employed for effecting the com-
pletion of a circuit through one of the end
magnets and a circuit through a sicde magnet,
and when these two circuits have been closed
the remainder of the operation will be auto-
matic, as above described.

In Flg* 9 1 have illustrated a slight modi-
fication of the present improvement, the op-
erating - solenoid bheing arranged above 1n-
stead of below the key selecting and striking

mechanism, and although I have specifically

set forth one particular embodiment of the
present invention, yet it will be understood

that I contemplate making such alterations in

the minor details of structure as are fully
comprehended within the spirit and scope of
the invention.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s—

1. Tn a mechanism of the class described,
the combination with a suitable framework,
of key-striking pins rotatably mounted and
longitudinally movable therein, and electrical
means for operating the same, substantially
as described.

2. In a mechanism of the class described,
the combination with a framework, of key-
striking pins rotatably arranged therein and
adapted to be moved out of their normal hori-
zontal plane, électric means for selecting a
pin to be operated, and means for operating
sald pin, subst‘mtlallv as described.

3. In a mechanism of the class descubed
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the combination with a framework, of rotata-
bly-mounted and bodily longitudinally mov-
able key-striking pins arranged therein, elec-
tric means for striking a pin to be operated
by rotation of the same, and means for oper-

ating said pin, substantially as deseribed.

4. In a mechanism of the class described,

the combination with a framework, of key-
striking pins arranged therein, a series of elec-
tromagnets arranged in said framework, se-
lecting means for said pins controlled by said
magnets, electric means for operating a pin
selected, and means controlled by each of said
magnets for closing the cirenit of said con-
trolling means through its core, substantially
as described: |
5. In a mechanism of the class desecribed,
the combination with a suitable framework,
of longitudinally-movable key-striking pins
rotatably mounted therein, electric means for
rotating said pins for selecting one to be op-
erated, and electrically-actuated means for
shifting said pin longitudinally, substantially
as described.
6. In a mechanism of the class desecribed,
the combination with a framework, of an elec-
tromagnet mounted therein, a series of axially
and otherwise hodily movable key-striking
pins arranged in said framework, a pivoted
armature for said magnet, means controlled
by said armature for moving said pins to an
operative position, and means for operating
one of said pins when in such position, sub-
stantially as deseribed.

(. In a mechanism of the class described,
the combination with a framework, of a se-
ries ot electromagnets arrangec therein, a
second series of magnets also arran ged therein,
key-striking pins rotatably mounted in the
framework, means controlled by said mag-
nets for rotating said pins for selecting a par-
ticular pin to be operated, electrically-con-
troiled means for operating said pin, and
means for automatically closing the circuit of
sald electrically - controlled means, substan-

tially as deseribed.

3. In a mechanism of the class ceseribed,
the combination with a suitable framework,
of key-striking pins mounted therein, and
provided with open longitudinal slots, levers
pivotally supported and extending through
the slots of the respective series, 4 portion of
the upper end of each of said. pins being
broken away, whereby diametrically opposite
shoulders are formed, means for rotating said
pins for bringing their shoulders beneath
their respective levers, and means for moving
sald levers for operating said pins, substan-
tially as described. ‘

9. In a mechanism of the class cleseribed,

the combination with a suitable framework,

of an electromagnet arranged therein, said
magnet being provided with a pivoted arma-
ture, rotatably-mounted key-striking pins ar-
ranged In said framework, means for rotating

-

a particular pin into position for operation, a
lever designed to operate the pInso positioned,
means for moving said lever for operating said
pin when the lever is in a given position, and
means carried by said armature for moving
said leverinto operative position,substantially
as described. |

10. In a mechanism of the class deseribed,

the combination with a suitable framework, of

a series of pins arranged therein, laterally-
arranged - magnets, means controlled by said
magnets for moving said pins into operative
position, longitudinally-movable levers nor-

-mally out of operative position, transversely-

arranged magnets, means carried thereby for
moving said levers into operative position rela-
tive to said key-striking pins, and means for
operating said levers, substantially as de-
scribed.
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11. In a mechanism of the class described, 8z

the combination with a framework, of key-
striking pins arranged therein, a series of
electromagnets for selecting a particular pin
to be operated, common operating means for

all of said pins, & solenoid for actuating said go

operating means, an independent magnet, and
means governed thereby for closing the sole-
nold-cireuit, substantially as deseribed.

12. In a mechanism of the class deseribed,
the combination with a suitable framework,

of key-striking pins arranged in said franie-

work, means for adjusting a particular pin
Into position for operation, a longitudinally-
movable lever for operating said pins, electric
means for shifting said lever longitudinally
for bringing the same into operative position,
and means for moving said lever for operatinge
the pin selected, substantially as described.

13. In a mechanism of the class described,
the combination with a suitable framework, of
key-striking pins arranged therein, an oper-
ating-lever for said pins, means for position-
ing the pin into operative position relative to
said lever, means for shifting said lever longi-
tudinally into operative position and means
for moving said lever into contact with said
pin for actuating the same, substantially as
described. |

14. In a mechanism of the class described,
the combination with a suitable framework,
of key-striking pins arranged therein, pin-
selecting means, means for operating the pin
selected, a solenoid actuating said operating
means, means controlled by said key-selecting
means for closing the cireuit of said solenoid.
and means carried by said operating means for
controlling the breaking of the said solenoid-
circuit, substantially as described.
15, In a mechanism of the class deseribed,
the combination with a suitable framework,
ot key-striking pins arranged therein, electro-
magnets mounted in said framework designed
to select a particular key to be struck, means
for operating the selected key, a solenoid for
actuating said operating means, an electro-
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magnet designed to close the solenoid-cireuit,
means for 01081110‘ the circuit ot said hst-men-
tioned magnet thr ough the cores of the key-
selecting magnets, and means operated by Sald
Solenmd for breakme‘ said {ast-mentioned cir-
cuit, whereby the solenoid - circuit will be
brol&en substantially as desecribed.

16. In a moechanism of the class described,
the combination with a SIllt‘Lble fr ameworh,
of a cross-bar arranged therein, of collars
mounted in sald cross- ba.r, a pin ca,rmed by
each of said collars prmectmo beyond sald
cross-bar, a sliding bar eng agoing sald pins, a
key - striking pin
through ea,ch of S"le collars, each of said col-
lar-carried pins passing tmnsversely through

its respective key-striking pin, whereby rota-

tion of each of said collarsis deswned to rotate
its particular pin, electric means for moving
said sliding bar for rotating said collars,
whereby said key-striking pins will be ro-
tated, levers designed to opemto sald key-
%trlkmcr pIns when in a oiven position, and
electrlc means for moving each ot said levers
into operative position, substantlallv as de-
scribed.

17. In a mechanism of the class descrlbed
the combination with a suitable frameworh,
of rotatably-mounted key-striking pins ar-
ranged therein, levers pwot‘tllv mounted
above said pins, means for rotating one of
said pins, means for shifting one of said le-
vers into operative position rehtlve to the ro-
tated pin,and meansfor moving said last-men-
tioned lever for actuating said last-mentioned
pin, substantially as described.

18. In a mechanism of the class described,
the combination with a suitable framework,
of key-striking pins arranged therein, 101’]0’1-
tudinally - movable levers arranged 1n Sa,ld
framework.designed to engage S‘le pms when
in a given position, means for moving said
pins to such position, means for moving each
of said levers longitudinally, means for oper-
ating said levers for actuating said key-strik-
ing pins when said levers are at the limit of
thelr longitudinal movement in one direction,

and means for returning the parts to thelr

normal position aftter each ‘operation, sub-
stantially as described. |

19. In a mechanism of the class deseribed,
the combination with a suitable framework,
of rotatably-mounted,longitudinally-movable
key-striking pins arranged therein, a lever
pivotally mounted above said pins, means for
shifting one of sald pins into operative posi-
tion relative to the said lever, and means for
moving said lever into contact with the end
of said nin for operating the same, substan-
tially as described.

20. In a mechanism of the class descrlbed
the combination with a suitable fra,meworh,
of key-striking pins mounted therein, means
for selecting a particular pin to be operated,

a lever for operating the pin selected, arms

lonﬁ'ltudm‘ﬂly movable

762,644

for operating said lever,a rock-shaft mounted
in said framework and pivotally connected
with said operating-arms, and electric means
for rotating said 10011'511&113 substantially as
described.

21. In a mechanism of the class described,
the combination with a suitable framework,
of key-striking pins mounted therein, means
for selecting a particular key to be operated
levers deswned to operate sald pins, select-
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ing means for said 1ever9,p1votallv—quppm; ted

arms designed to operate the lever selected, a
I'OClr‘Sh&ft mounted in said framework, a plu-
rality of arms projecting laterally therefrom
and pivoted to said operating-arms,a solenoid,
an arm carried by said I"OCla-Shftft, and con-
nections between the solenoid and said last-
mentioned arm, whereby oper ation of said
solenoid 1s de%wned to rotfmto said rock-shaft,
substantially as deseribed.

29. In a mechanism of the class described,
the combination with a suitable framework, of
key-striking pinsarr anged therein, operating-
levers arranged in sald fr ameworh, means for
moving said 1 pins into operative position rela-
tive to said levers, means for actuating said
levers for operating said pins when in a given
position relative to each other, and electric-

ally-operated means for shﬁtmcr said levers
into operative position, substantmlly

as de-
scribed.

93. In a mechanism of the class described,
the combination with a suitable framework, of
key-striking pins arranged therein, selecting
means therefor, means tm operating said pins,
a rock-shaft mounted in said framework, elec-

{ tric means for rotating said rock-shaft, means

for communicating motion from %&1(1 rock-
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shaft to said Lev-—operatmo‘ means, and means

controlled by said rock-shaft for mahmw and
breaking the circuit ot said electric means, sub-
stantla,llv as described.

24. In a mechanism of the class described,
the combination with a framewor k, of ]xev-
striking pinsarranged therein, a series of elec-
tromagnets for selectma‘ a pin to be operated,
operating means for said pins, a solenoid for
actuating said operating means, an independ-
ent magnet, ancl an armature therefor desi oned
to close the circuit of said solenoid when (ih-
der the influence of the magnetic flux of the in-
dependent magnet, subqtantmllv as described.

25. In a mechanism of the class deseribed,
the combin“mtion with a suitable framework, of
key-striking pins mounted therein, and pro-
vided with open longitudinal slots, lovers pIv-
otally supported and extending through the
slots of the respective series, a portion of the
upper end of each of said pins being broken
away, whereby diametrically opposite shoul-
ders are formed, electric means for rotating

said pins for bringing their shoulders beneath

their respective levers, and means for moving
said levers for operating said pins, substan-
tially as described.
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26. In a mechanism of the class deseribed,
the combination with a framework, of hev
striking pins rotqmbly mounted therein, elec-
tromagnets arranged in said framework for
positioning a paltwuhr pIn to be operated by
rotation ther eof, and mechanism for actuating
said pin after sueh 1)081131011111 Substantmlly
S deqcmbed

In a mechanism of the class described,
the combmatlon with a suitable framework, ot
key-striking pins arranged therein. selectmﬂ"
means therefor, lonﬂltudlmlly-mom ble and
pivotally - mounted levers arranged in said
framework, means for moving S&ld evers lon-
gitudinally, and means for swinging said le-
vers upon their pivots for actuating the key-
striking pins, substantially as described.

28. In a mechanism of the class described,
the combination with a suitable framework, of
kkey-striking pins arranged therein, means for

adjusting a particular pin in position for op-

eration, a lever designed to strike the same,
a rock-shattarr anﬁed in said framework, eloc-
tric means for rotating said rock-shaft, means
carried by said rock-shatt for oper atmo sald
lever, and a make and break for the circuit of
sald rock-shaft-rotating means controlled by
the rock-shatt. Subst&ntmll,} as described.

29. In a meclnmsm of the class described.
the combination with a suitable fr amework, of
key-striking pins mounted therein, means for
selecting a particular pin to be operated de-
vices for operating the pin selected, an arm
tor actuating said pin-operating dev:tcoc; a
rock-shaft mounted in said framework and

carrying said arm, a solenoid, and connections
between the solenoid and roch-slntt for effect-

ing the rotation of the latter, substantially as
de%m 1hed.

30. In a mechanism ot the class described,

the combination with asuitable framework, of
key-striking pins mounted therein, selecting
means therefor, slotted levers arr ancred 1in said
framework, means pivotally supporting saic
levers and engaging the slots thereof for leav-
ing the same free to move longitudinally,
means for shifting said levers lonmtudm%’lv

for positioning the same in operative relation
to said key-striking pins, and mechanism for |

7

swinging the said levers upon their pivots,
Subat‘mtmllv as described.

31. In a mechanism of the class described,
the combination with a suitable framework, of

Ley-smlﬂno pins arranged in said frameworls,
pin- selectmﬂ means, :-;‘Llono1tudu*1‘1113f—-1110v ble
bar for operating the pins as they are selected,

means for shifting said bar into operative po-
sition, and electrle means for actuating said
lever for moving the pin selected, substan-
tially as described.

52. In a mechanism of the class described,
the combination with a suitable framework, of
an electromagnet therein, a series of rotata-
ble and bodllv-movable LGV-%tI 1king pins ar-

ranged 1n the framework, means controlled by
said magnet tor rotating said pins into oper-
ative position, and means for operating said
pins when so positioned, substantially as de-
scrlbed
In 4 mechanism of the class described,
the combmatmn with a suitable framework, of
an electromagnet mounted therein, rotatahly-
mounted, bodlly—-momble, Lev-stuhmn DINS
auanﬂed in said framework, means actuated
by said magnet for moving said pins into op-
erative position, and means for operating t he
pins when so positioned, substantially as de-
scribed.

34. In a mechanism of the class described,
the combination with a suitable framework, oT
a*-;nlh,f movable key -striking pins mounted
therein, pin-selecting magnets in said frame-
work, common operating means for all of said
pins, and a solenoid for actuating said operat-
ing means, substantially as described.

35. In a mechanism of the class deseribed,
the combination with a framework, of ax: ﬂ,lh -
movable, vertically -arranged hev str 'l ng
pins, and electrs ic means for moving sald pins
longitudinally within the vertical phne there-
of tor effecting the striking operation, sub-
stantially as deqcu bed.

In testimony whereot I hereunto aflix my
signature in presence of two witnesses.

ANDREW J. LEONARD.

Witnesses:
GEORGE S. CLASON,
W. B. Bunrris.

55

0o

70

75

30

Q0




	Drawings
	Front Page
	Specification
	Claims

