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UNTTED STATES

PATENT OFFICE.

IR

IMAN HOLLERITI, OF WASHINGTON,

DISTRICT OF COLUMBIA.

ADDING AND RECORDING MACHINE.

SPECIFICATION forming part of L'ett_ers'Patent No. 622,470, dated April 4, 1899,
Applioatinn filed March 2, 1895, Serial No, 540,310, No model.)

To all whom it el concerv:
- Beitknown that I, IIERMAN HOLLERITH, of
Washington, District of Columbia, have 1n-

vented eertain new and useful Improvements

in Adding and Recording Machines; and I do

herebydeclarethe following to be a full, clear,

and exaect description of the same, reference
being had to the accompanying drawings,
forming a partol this specification, and to the
ficures of reference marked thereon.

"My invention relates particularly to th&t

class of adding-machines in which a single
series of keys controls sucecessively a number

of sets of indicating and registering wheels
dealing, respectively, with units, tens, hun-
dreds, &e.; and it consists in certain novel
1mpr Gvements relating to the indicating and
adding mechanism proper, as well as to meeh-—
anism for recording the indicated numbers,
which will be first descrlbed at length, and
then pointed out particularly in the clmms at
the close of this specification.

Referring to the accompanying drawings,
Figure 1 1'epres'ents a top plan view of the ma-
chine. Ifig. 21is a longitudinal section taken
on the linex* 2% Fig. 1. ¥ig. 3 is a side view
of one of the actuating-bars and attached
parts.

taken fmm the opposite side. I‘iﬁ‘ 518 a sec-
tional view taken on the line 4%7/% Fig. 4, and
showing also one of the registering- Wheels
o-arm. Fig. 6isa view
of the fixed pawls for engaging the pinions of
the registering-wheels when the latter are
thrown out of . engagement with their coéper-
ating racks. I‘ws 7 and 8 are elevations
showing pm*t;ieulm*ly the tripping-shaft and a
portion of its {ripping mechanism and the re-
setting devices. [Fig. 9isadetail view of the
means for raising and lowering the register-
ing-wheels. Fig. 10 1s a perspective view
showing one ot the stop-bars and the manner

in which the same is operated by one of the
{inger-!
'Lhe tripping- slm,ft and mechanism for oper-

ceys. Fig. 11 is a perspective view of
ating the same. Fig. 12 is a side elevation
Showmﬁ nmtmulml}r the printing attach-
ment. F . 13 18 & rear view ol the same.
Fig. 14 is q face view of one of the printing-

tion of one of the pllmed record-strips.

a small rack-bar 7

Ifig. 4 18 a similar view of the same,

Similarnumerals of reference in the several
fioures indicate the same parts.

"The machine consists of two side frames 1 1,
Fig. 1, connected together by two erossn-plate.s
2 and 3. (Shown in cross-section in Iig. 2.)
Sliding in suitable grooves in these GI‘OSS-
plates are a series of “actuators or actuating-
bars 4, the numberof these actuating-bars de—
pendmﬂ upon the capacity of the nmchm
one such bar being required for each order.
I will hereinafter reter' to these barsas ¢ units-
bar,” ‘‘tens-bar,” ‘“hundreds-bar,” &e., ac-
cordmw to the p051t1011 of the bar. These a.c-
tuatmﬂ' bars are normally held 1n position by
the pawls 5. Below each barthereis aspring o,
one end of which is secured to a pin prmechng

downward from the forward or outer end of

the bar, the other end being secured to a fixed
point of the main portlon of the machine.
Mounted alongside of each actuating-bar 18

carrying” bar, is capable of a limited motion
a]on%lde of the main actuating-bar 4, such
motwn being equivalent to one umt or,in the
present; mstance, two of the raeh teoth S.

The rack-bar 7 is normally held against the

tension of the spring 9 by the pawl 10 secured
to the actuating-bar and engaging the pin 11,
secured to said rack-bar 7. The construction
of the main actuating-bar and rack-bar 1s
more particularly %hown in Kigs. 3, 4, and o
A flat spring 12 engages a pr Ojebtml‘l from the
pawl 10 to hold the same normally depressed.
Pawl 10 is formed with a projection 13, ex-
tending &demse, as shown more pa 1*1310111:11‘13?
in Fig. 5. Above the rack-bars 7, Fig. 2, and
e*{tendnw from one side of the maehme to the
other is a shaft 14. Loosely mounted on this
shaft are a series of pinions 15, engaging
with the teeth 8 of the rack-bars. Mounted
alongside and secured to these pinions are
the numbered wheels 16 and the tripping-pins
17, Fig. 5. These tripping-pins 17 are so ar-
mnn‘ed that as the pinions 15 rotate they en-
gage with the projections 1o of the pawls 10,

‘so as to release the pin 11, FFig. 3, which al-
lows the spring 9 to move the rack-bar 7 for- |

ward a distance equivalent to two teeth. the

15 is a plan view of a por- | relations of the numbered wheel 16, tripping-
| pin 17, and pawl 10 are such that the pawlis

This rack-bar, which be-
cause of its unctious may be termeda ““tens-
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struetion of which is shown in Fig. 10.

2 . | 622,470

tripped as the numbered wheel of the next |

lower order passes from ““9”t0 ¢“0.” Theshaft
14 1s held at its endsin the arms 18, which are
pivoted on suitable pivots 19, as shown in
Ifig. 9. Secured to these arms are the pro-
jections or cam-rollers 20,which engage with
and are operated by the cam-bars 21 and 22.
(Shown in IFigs. 1,7, and 8.) These cam-bars
=1 and 22 are mounted in the cross-plates 2
and o, Kigs. 1 and 2, and are secured by the
links 235 to the reset-levers 2. These reset-
leversaresecured toashaft 25, which is mount-
cd 1n the main plates 1 1. -

At a convenient point the reset-levers 24
are joined by a bail 206, as shown more par-
ticularly in Fig. 1. Springs 27 are secured
to these resect-levers 24 for the purpose of
keeping them in their normal position, as
shown in Figs, 7 and 8. The cam-roller 20
and the cam-bars 21 and 22 operate in such
way that as the reset-levers 24 are drawn for-
ward the shaft 14, with its pinions and num-
bered wheels, are lifted, so that the pinions
1o are disengaged from the rack-tecth 8, the
pinions being held securely in their elevated
position by the fixed rack-fingers 28, Fig. 2.
A series of these rack-fingers is secured to a
suitable frame-piece 29, as shown in inverted
plan view, Fig. 6. This frame-piece 29 is se-
cured to the main frame-plates 1, as shown
1n Ifig. 1. |

Secured to the cross-plate 3 is a stop-block
50, Figs. 1 and 2, in which there are nine
arooves at right angles to the actuating-bars
+ Tor accommodating the stops or stop-bars
51, These stop-bars are capable of a longi-
tudinal motion. The arrangement of one
such stop-bar is more particularly shown in
Ifig. 10. EKach stop -bar is provided with
notches 32, which when the bars are in nor-
mal position allow the projections 33, IFig. 2,
of the actnating-bars 4 to pass freely. If,
however, any such stop-bar 31 is moved lon-
gitudinally, 1t will arrest the passage of any
of the actuating-bars L. Connected to these
stop-bars are depending cams 34, the con-
The
key-levers 85 are mounted loosely on a shaft
67, Fig. 2, secured to the side frames. At
the forward ends these key-levers are pro-
vided with suitable keys numbered from €0
to °°9,” as shown in Iig. 1. The rear ends
of these key-levers are provided with cam-
surfaces 36, Figs. 2 and 10, which engage with
and operate the cams 34 and move the stop-
bars 31 longitudinally against the tension of
springs 57.

At the forward end of the actuating-bars 4
are the raclk-teeth 38, which mesh with the
pinions 59, loosely mounted on the shaft 40,
Fig. 2. Seecuredto the pinions 39 are the num-
bered wheels 41, which show to the operator,
through a suitable window in the easing 42,
Ifig. 1, the number added, enabling the oP-
crator to note any errors. These pinions 59
remalin constantly in mesh with the raclk-

teeth 35, and as the actuating-bars 4 move |

I

forward numbers are shown on the wheels 41
from ““07 to ““9,” according to the forward
motion of said bars 4.

As Dbefore stated, the actuating-bars arc
held against the tension of springs ¢ by the
pawls 5. These pawls are held in normal po-
sition by the springs 43, Fig. 2. Delow and
in front of the projections 44 of the pawls 35
and extending from one side of the machine
to the other is the tripping-shaft 45. This
tripping-shaft 45 is more particularly shown
in Ifig. 11 and is provided with a series of
pins 46, arranged spirally or helically, as
shown. The tripping-shaft 45 is mounted af
1ts ends in the arms 47, which are pivoted to
the stop-block 30, as shown in IMig. 1. A bar
43 rests across all the keys, except the onc
which stands for zero, as shown more par-
ticularly in Fig. 11, and is sccured at its ends
to links 49, loosely mounted on the shaft 67,
1The ends of this bar 48 are also connected by
links 50 to the arms 47. Trom this construc-
tion it will be noted that the depression of
any key from 1 to 9 will raise the tripping-
shaft 45, Figs. 2,7, and 8. The result of this
1s that, depending upon the position of the
tripping-pins, one or another of the pawls 3

will be raised, so as to disengage the particu-_
Iar har 4. .

.-‘-.-F._.

Mounted on the tripping-shaft 45 isaspring
52, one end of which is connected to the arm
47 and the other end to the tripping-shaft 13.
The tension of this spring is to hold the shaff
through the ratchet-wheel 55 against the re-
taining-pawl 54 (Shown more particularly
In IF1g.S.) Thisretaining-pawlisconstructed
with a laterally-projecting arm 55, passing
through the opening in the arm 47, as shown
in Figs. 1, 7, and 11. A pawl 56 is secured
to a block 57, attached to the cross-plate 3,
Iig. 2. It will be noted that if the trippine-
shatt 45, by means of any key.from 1 to 9, is
raised as it is retracted by the springs 58, se-
cured at one end to the frame-plate 3 and at
their other ends to the arms 47, Figs. 2 and
11, the ratchet-wheel 53 engages the pawl 56,
thus rotating the tripping-shaft 45, so that
the next pin 46 is brought in position under
one of the pawls 3.

The projection 53 of the retaining-pawl 54
engages with and is operated by a cam 59-in
the cam-bar 22, Tig. 7. The effeet of this is
that asthe reset-levers 24 are depressed,draw-
Ing the cam-bars 22 forward, the arm 55, by
means of the cam 59, is raised, thus releasing
pawl 54, the projecting end of which also re-
leases pawl 56. The tripping-shaft 45 thus
being free the spring 52 rotates the same un-
til the stop-arm 6O strikes against the cross-
plate 3, in which position the tripping-pin 46
Is opposite the projection 44 of the pawl 5
corresponding totheright-hand orunits rack-
bar. |

Thezero-keyisloosely mounted on the shaft
67 and at ifs rear end isconnected, hy means
of the links 01, to a lever 62, Tig. 11. This

lever carries the pawl 63, which is adapted to
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engage with and rotate the ratchet-wheel 64,
thusrotating thetripping-shaftone point each
time the zero-key is depressed. It will be
noted that the depression of the zero-key does
- not lift the tripping-shaft 45, but does rotate
it one point, The result of thls is that 1t sets
the tripping-shaft to position for operating
thoe next higher order without operating any
of the pawls 5 to release the bars 4. |

Secured to the cam-bars 21 and 22 and ex-
tending across the machine below the rack-
bars 4 is the reset-bar 65, Figs. 2, 7, and 8.
‘As the bars 21 and 22 are drawn back this
reset-bar 65 engages projections 66 on the bars
7. 'The 1esult is that the bars 7 are first
‘moved back relatively to the bars 4 until
pawls 10 engage pins 11, the further motion
of bar G5 1110?1110 the bm*‘s 5t mto theu* initial
position.

Having thus deserlbed the construetion of
the maeh;ne, I will proceed to describe the
~operation of addition by means of the same.

Let us assume that the machine isin itsini-

tial position, in which the *“0’s” show on the
wheels 16 below the bar 29. Let us now add
““249.” 'The operation is first to depress the
key 9. The result of this is that the trans-
verse bar 31, which is the farthest back in the
machine, 1s 1_.]10?6(1 by the key-lever 9 longitu-
dinally a sufficient distance to intercept any
actuating-bar4 that may moveforward. Kur-
ther depression of the key 9 raises the trip-
ping-shaft 45, so that the tripping-pin 46 re-
leases pawld of the units-column. Thespring
6 then rapidly draws the unit-bar 4 until the
lip 39 strikes the bar 1.
497 ghows on the indicator-wheel 41, and the
summation or addition wheel 16 1s also moved
from ““0” to ““9.” As the key 9 is released
the pawl 5 holds the bar 4 in its new position,
and as the tripping-shaft 45 is retracted by
nreans of springs 55 the pawl 56 engages with
ratehet 95 to move_the_tuppnw %hafb one
point forward, so that the next tripping-pin
4G will be underthe tens-pawl 5. Depressing
;110 key 4 we now move the stop-bar 31, oper-

ated by that key, so as to arrest the ten&, ac-

tuator or bar after moving forward the dis-
tance of eight rack-teeth, or four units.

ases the tens-bDar.  The spring 6 moves the
tens-bar forward four points, 111c110ftt11]d g
on the tens-indicator wheel 41 and on Lhe tens-
summation wheel 16. As the key 4-1s released
. the stop-bar 31 resumes 1ts normal position
through means of springs 37. The pawl 5
Tholds the tens-bar 4 in its new position. The
pawl 56 again engages the ratchet 53 and
moves the trippi; 10‘— shaft one point, so that
the pin 46 will be undel the pawl 5, corre-
sponding to the hundreds-column.

pressing key 2, stop-bar 51, corr espondmn‘ o
this position, is set, pawl 5 holding the hun-
dreds-bar,is cperated to release the hund reds-
bar, which moves forward two points, indi-
cating ‘27 on the hundreds-indicator wheel
41 andon hundreds-summation wheel 16.

-bar..et to move rearward oné point.

The result is that

the hundreds. pos1t10n without, however,

Then | wheel.

:_;he tuppmg pin 46 tl NS the p&wl 5, which re-

Now de-

The

operator now has added ¢ 249,” {;md it Is nec-
essary to bring the machine back to its initial

position, Wth]l is done by depressing the baill
26, which, through reset-levers 24 .?Lnd links

23 moveb the cam-bars 21 22 forward, so as
ﬁrst to lift the shaft 14 and its pinions 16 out
of mesh with rack-teeth 8 and hold these pin-
ions in the rack-fingers 28. IFurther motion
of these reset-levers 24 operates, through the

cam 59, the projection 55 of the pawl 54,
which releases the ratchet-wheel 53, and thus

allows the spring 52 to rotate the tripping-
shaft until held in its initial position by the
stop-arm 60 and against the plate 3. Ifurther
motion of ther ebet levers brings the reset-bar
65 against the stops 66 of all su ch bars as have
moved rearward, and draws these bars back
into their initial position, where they are held
by pawls 5. Drawing these bars back in this
way rotates the pinions 39, so as to show *“0’s”

on the indicator-wheels 41 or, in other words,

to show that the bars have all been properly
reset. Releasing the bail 26 the springs 27
retract the reset-levers 24, in which position
the machine is again in its normal condition,
the pinions 15 again meshing with the rack-
teeth 8. | | '

If now we add to the machine **101,” we first
strike key 1, which sets the stop-bar 51, dis-
engagesthe units-pawl s, and allowsthe 1nits-
In so do-
ing the units-wheel 16 passes from the posi-
tion of ““9” to ¢“0,” and the tripping-pin 17,

while the wheel is passing from “*9” to *°0,”

comes in contact with the projecting lip 13 of
the pawl 10, secured to the tens- bar. This
releases the holding-pin 11, and the spring
9 of the tens-bar moves the rack-bar 7 rear-

ward one point, thus moving the tens-wheel
from ““4” to ““5,” or, in other words, this op-
eration carries *“1” from the units to the tens
bar. Now depressing key 0 we rotate the
tripping-shaft again from the tens position to
e -
leasing the tens-bar. Touehmg the key 1
we set the corresponding stop-bar 31 and re-
lease the hundreds-bar, which thus adds ““17”
to the ‘27 already addcd on- the hundreds-
The summation - wheels thus show
“¢350,” or the sum of 249”7 and *“101.” De-
pressing the bail 26 the indicator-wheels are
again set to ‘“0” and the tripping-shaft
b1 ought to its initial position, when we are in

.p051t10n to proceed with the addlbmn of the

next number. _
For purpose of convenience the comple-

ments of the numbers shown through the-
‘window directly below bar 29 are placed on

the number-wheels 16 and show through a
second opening, as shown in Iig. 1
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If it is desired to record on a strip of paper

the numbers added, this can be done by ap-

plying to the machine already described the
devices shown in Ifigs. 12, 13, and 14.

T.oosely mounted on a shaft 03 are type-
segments (9. Hach of the type-segments has
a dependmw arm 70, which is connected by
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link 71 with the given actuating-bar 4. The |

face of the type-segment is provided with a
series of numbers from ‘1’ to °9.” as shown
in Kig. 14, In place of “0” I provide a dot,
as shown. As any bar 4 moves forward
through link 71 and arm 70 it rotates the type-
segmentin proportion to the rearward motion
of the bar- orthe amount added. Levers73
are secured Dy pivots 72 to the side frame.
These levers 75 have two ars, one extending
upward and ecarrying the shaft 74, on which
1s mounted the impression-roller 75, the other
or substantially horizontal arm being pro-
vided at its forward end with a cam-roller 70,
which is adapted to engage with and be op-
erated by aprojection 77, secured to the cam-
bars 21 and 22.

It will be noted that as the bar 22 is drawn
forward the forward end of the horizontal arm
of lever 73 is raised by means of the projec-
tion 77, thus bringing the impression-roller
/o against the type-segments. AMounted in
the side frames are the feed-rollers 78, 79, and
50. The feed-roller 80 is provided with a
atchet-wheel 81, which is adapted to be en-
gaged with andoperated-by the pawl 82, which
1s mounted on the upperarm of lever 73. As
the end of lever 73 through cam-roller 76 is
oscillated this pawl 82 engages the ratchet 81,
and thus moves the feed-roller. Mounted on
a shaft 83 is a suitable spool bearing a strip
of paper whichpasses around the impression-
roller 75 and between the feed-rollers 78, 79,
and 30, .

LThe operation of this printing attachment
1sasfollows: Touching the keysin succession
from the units, tens, &c., the different actu-
ating-bars 4 move forward according to the
amountadded. Thesebars, through the links
«1, thus bring opposite the impression-roller
5 the figures on the segment 69 correspond-
g to the amount added. When the bail 26
is drawn down to reset the machine, the first
motion of this bail, through cam 77, presses
the impression-roller 75 against the type,thus
malking an impression on the paper strip. On
the retraction of the reset-levers the cam 77
agaln operates the impression-roller, and if
the machine has been properly reset a line of
dots is printed, thus showing that the- ma-
chine has been properly reset, the paper at
cach operation being suitably moved forward
by means of the pawl.

In Fig. 15 1 have indicated the general ap-
pearance of a strip on which the amounts
added havebeenrecorded. Theadvantage of
printing a series of dots is to show any im-
proper resetting of the machine. A record
of the amounnts added and of any failure to
properly reset the machine is thus secured.

IHaving thus deseribed my invention, what
I claim as new is—

1. The combination with a series of regis-
tering-wheels, of a series of spring-impelled
toothed actuating-bars foroperating the regis-
tering -wheels, a series of keys, a series of

g 622,470

the throw of the bars when released, a series
of pawls cooperating with the teeth of the
actuating-bars for holding said bars in check
and a tripping device operated by the keys
for tripping the pawls progressively so as to
successively release the bars; substantially as
described. |

2. The combination with a series of regis-
tering-wheels, of a series of movable toothed
actuating - bars for operating the series of
wheels, a series of keys, a series of pawls co-
operating with the teeth of the actuating-bars,
a series of stops operated by the keys for des-
termining the throw of the bars when re-
leased and a rotary disengaging device actu-

ated by the keys for tripping the series of

pawls or detents progressively from the actu-
ating-bars so as to successively release the
sald bars.

5. The combination with a series of regis-
tering-wheels, of a series of spring-impelled
toothed actuating-barsfor operating upon the
registering-wheels, a series of keys, a series of
stops controlled by the keys for determining
the throw of the bars when released, a series
of pawls cooOperating with the teeth of the
actuating-bars for holding the bars in check,
a rotary tripping-shaft operated by the keys
having a series of tripping projections ar-
ranged spirally or helically thereon for pro-
gressively tripping the pawls so as to disen-
gage them from the actuating-bars and sue-
cessively release said bars; substantially as
deseribed.

4. The combination with a series of regis-
tering-wheels, of a series of movable actuat-
ing-bars carrying racks independently moy-
able 1n the same direction in which the actu-
ating-bars move for operating the series of
registering-wheels, a series of keys, a series
of pawls for restraining the actuating-hars, a
series of stops operated by the series of keys
for determining the throw of the bars when
released, a tripping device operated by the
keys for tripping the pawls progressively so
as to release the bars and resetting devices
for returning the bars to the normal position

- 1n engagement with their pawls, substantially

as described. |

5. The combination with a series of regis-
tering-wheels, of a series of movable actuat-
ing-bars normally geared to said series of reg-
1stering-wheels so as to actuate the same, a
series of keys, a series of pawls for normally
holding the actuating-bars, a series of stops
operated by the series of keys for determin-
Ing the throw of the bars wheu released, a
tripping device operated by the keys for trip-
ping the pawls so as o successively release
the bars and resetting mechanism for restor-
ing the actuating-bars to theirinitial positions
and automatically disengaging the register-
ing-wheels from their actuators; substantially
as described. |

0. The combination with a series of regis-
tering-wheels, of a series of actuating-bars

stops controlled by the keys for determining | normally geared to said series of registering-
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wheels so as to actuate the same, a series of |
keys, a series of pawls forthe actuating-bars,

a series of stops operated by the series of
keys for determining the throw of the bars
when released, a tripping device operated by
the keys for tripping the pawls so as to suc-
cessively release the actuating-bars, a reset-
bing mechanism for restoring the actuating-
bars to their initial ]_)0811310118 and automatw-
ally disengaging the registering-wheels from
their aetnators dm*inﬂ" theresetting movement
and means for lockmﬂ* the registering-wheels
from movement whlle diseng an*ed from their
actuators; substantially as deserlbed

7. The combination with aseriesof movable
actuators, racks mounted on said actuators
and having a limited movement independ-

~enfly of said actuators, a series of registers
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actuators

ecach connected with and operated by one of

sald actuators, means for releasing said actu- .
ators successively, a series of keys, a series

of stop-bars each connected with and oper-

the actuators for arresting said actuators at

different points of their travel and resetting

mechanism for resetting said actuators to
their initial positions and for automatically

disconnecting the registers from the actua-

tors; substantially as desecribed.

8. Thecombination with aseriesof movable
, of racks mounted on said actuators

and capableof alimited movement independ-
ently of saild actuators, a series of registers
cach connected with and operated by one of
sald actuators, means for arresting said actu-
ators at different points of their travel, a se-
ries of keys and a translating deviee for es-
tablishing

said keys and said actuators p1‘0trresswely,

substantially as described.

0. Thecombination with aseriesof m ovable
actuators, of rack-sections mounted there-
upon and having a limited independent move-
ment in the same direction as the movement

of the actuators, means for locking the rack-

section to the actua,tors devices for releasing
the locking means and permlbtlnw the lnde-

pendent movemeut of the rack-sections, a

series of registers connected with and opera-

ted bysaid rack-sections, a series of keys, and

a translating device for automatically estab-
lishing an operative connection progressively
between said keys and sald actuators; sub-

stantbially as deseribed.

_ 10. The combination with a series of mov-
able actunators, of rack - sections mounted

thereupon and havmﬂ a limited 1ndependent

movement in the same direction, a series of
piniongin engagement with the movable rack-
sections, means for imparting the independ-
oent movement to said rack-section, a series of
registers connected with and operated by said
rack-sections, a series of keys, and a translat-
ing device for automatically establishing an
Qpemm ve connection progressively between
sald keys an d said act11f1t01=s substantially as

Jeseribed,

ated by one of said keys and common to all

an operative connection between

Gl

11. The combination with a series of mov-
able actuators, of rack - sections mounted
thereupon and having a limited independent
movement in the same direction, pinions nor-
mally in engagement with the rack-sections,
devices for locking the rack-sections against

independent movement, means for releasing

them to permit of their independent move-
ment, a series of registers connected with and
operated by said rack-sections, a series of
keys, and a translating device for automatic-
ally establishing an operative connection
progressively between said keys and said ac-
tuators, substantially as described.

12. The combination with the series of
movable actuators of the movable rack-gec-
tions mounted thereupon so as to have a lim-
ited independent movement in the same di-
rection,springsfor keeping said movablerack-
sections under tension and detents for hold-
ing the said rack-sections in check against the
tension of the springs, a serles of registers
connected with and operated by said rack-
sections, a series of keys, and a translating
device for automatically establishing an oper-
ative connection progressively between said
keys and said actuators; substantially as de-
seribed.

13. The combination of a movable actua-

tor, a rack-section mounted thereupon so as
to have a limited independent movement in

the direction in which the actuator moves, a
detent for holding the said rack-section and
means for releasing said detent, a series of
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registers connected with and operated by said

rack-sections, a series of keys, and a trans-
lating device for automatically establishing
an operative connection progressively be-
tween sald keys and said actuators; substan-
tially as desecribed.

14. The combination with the movable ac-
tuators, the movable rack-sections mounted
thereupon soasto have an independent move-
ment in the direction in which the actuators
move with their springs and detents, of the
series of registering-wheels having pinions for
engaging the rack-sections and tups for act-
ing upon the rack-section detents, a series of
registers connected with and operated by said
rack-gections, a series of keys, and a trans-
latingdeviceforautomatically establishing an
operative connection progressively between
sald keys and said aetu&tors substantially as
described.

- 15. The combination Wltb a series of regis-
tering-wheels having pinions and trips as de-
seribed, of a series of spring-impelled actu-
ating-bars, carrying movable rack-sections
with their controllmﬁ' springs and detents, a
series of keys, a series of stop-bars each con-
trolled by one of the keys and common to all
the actuators for determining the throw of

the actnating-bars when released, a series of

pawls for holding the bars in check, and a
tripping device operated by the keys for trip-
ping the pawls so as to successively release

| the bars,; substantially as described.
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16. The combination withaseriesof spring- ! keyshavingthe cam-surfacesupon theirinner

impellied actuating-bars, of pawls for holding
the same in check, a tripping-shatt having &
series of spirally or helically arranged trip-
ping-pins, a series of finger-keys, and devices
formovingthetripping-shafttoward and from
the tripping projections of the pawls and for
partially rotatingsaid tripping-shatt uponthe
oneration ol a key; substantiallyasdeseribed.

Thecombination with aseries of spring-

impelled actuating-bars, pawls for holding
them in cheelk, a rotatable tripping-shaft
mounted in swinging arms for tripping the
pawls, a series of finger-keys, connections
whereby upon the operation of any key, the
tripping-shaftisvibrated and a pawlistripped
and means for giving intermittent rotation
to the tripping-shaft ‘each time the same is
vibrated; substantially as desecribed.

15. The combination with a series of actu-
ating-bars, a series of pawls for holding the
same in check, a rotatable vibratory tripping
device provided with means for progressively
tripping the series of pawls, a series of keys
and mechanism intermediate the tripping de-
vice and the keysforcausing the tripping de-
vice to be vibrated toward and from the pawls
and partially rotated upon the operation of a
key; substantially as described.

The combination with a series of actu-
ating-bars, a series of pawls for holding the
same 1n cheel, a rotatable vibratory tripping-
shaft provided with tripping-pins arranged
spirally or helically to trip the series of pawls
progressively as the shaft is rotated, a series
ol keys and intermediate mechanism for caus-
ing the tripping-shaft to be vibrated toward
and from the pawls and partially rotated
upon the operation of a key; substantially as
described.

20. The combination with the movable ac-
tuating-bars and the pawls for holding the
same in cheek, of the tripping-shaft and its
pins, a series of keys, means for rotating the
shaft step by step as each key is operated,
and means disengaging the pawls to reset the
tripping-shaft to normal position; substan-
tially as deseribed.

21. The combination with the rotatable vi-
bratory tripping-shaft and its pins, the swing-
ing arms on which said shaft is mounted, the
series of keys, and connections between the
same and the swinging arms whereby the said
arms are vibrated upon the operation of any
one ot the keys to move the tripping-shaft to-

ward and from the pawls, the ratchet on the ¢

tripping -shaft, the actuating and retaining
pawls cooperating therewith, means for trip-
ping the retaining-pawl, and means for rotat-
ing the tripping- shaft tonor mal position; sub-
stantially as described.

22. The combination with theseriesof mov-
able actuating-bars and the springs for im-
pelling the same, the stop-bars extending
transversely of the series of actu%uw-bms
and having the depending cams, the SPrings
operating on said stop-bars, and the £

nger- |

ends for engaging with the cam projections of
the stop-bars, substantially as deseribed.

23. The combination with the movable ac-
tuating-bars and their impelling-springs, the
spring-pressed pawlsengaging with said hars
and normally holding them in cheek, the vi-
bratory rotatable tuppmmslmft having the

spirally or helically arranged tup]mw P
for engaging the spring- p;egfsed pawls, the se-
ries of finger-keys and mechanism for caus-
ing the ‘};ribr:zz,tion and partial rotation of the
tripping-shaft upon the operation of a key;
substantially as described. -

2+. The combination with the sericsof mov-
able actuating-bars, the pawls for holding the
same 1n check, the series of keys, a series of
stops operated by the keys and common to
all the actuating-bars for determining the
throw of the bars when released, the tripping-
shaft and its tripping-pins, connections for
vibrating and intermittently rotating the trip-
ping-shaft, and independent connections con-
trolled by the zero-lkey for partially rotating
the tripping-shatt without vibrating it; sub-
stantially as deseribed.

25. The combination with a series of indi-
cating-wheels, of aseries of movable toothed
actuating - bars geared to said indicating-
wheels, a series of keys, a series of pawls co-
operating with the teath of the actuating-
bars, a series of stops for determining the
throw of the bars when released, and a trip-
ping device operated by the keys for acting
upon the series of pawls progressively to snce-
cessivelyrelease theactuating-bars; substan-
tially as described.

26. The combination of a series of indicat-
Ing-wheels, a series of movable toothed actu-
ating-bars cooperating with the series of in-
dicatin g-wheels, a series of registering-wheels
with thelir pinions and tlmpm -pins, movable
raclk-segments carrvied by the actuating-bars
and the, springs and detents cod pemting with
sald movable rack-segments, a series of keys,
a series of pawls cooperating with the teeth
of the actuating-bars, a series of stops oper-
ated by the keys for determining the throw
of the barswhen released, and a tripping de-
vice operated by the keys for acting upon the
series of pawls progressively to successively
release the actuating-bars; substantially
desecribed.

27. The combination with a series of mov-
ableactuating-barsand theirracks, of a series
of registering-wheelsand their pinions mount-
ed on a common shaft, swinging arms carry-
ing saild shaft, sliding cam-bars operating
when moved in one direction to lift the swing-
ing arms and simultaneously raise the pinions
of all of the registering-wheels out of engage-

ment with the racks on the actuating-bars
and when moved in the other direction to de-
press sald arms and simultaneously hold the
pinions in engagement with the racks; sub-
stantially as deqel ibed.

23. The combination with the movable ac-
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tuating-bars and their racks, of the register-

ing-w heel& and their pinions movable toward

and from the racks, the fixed pawls tor lock-

ing against rotation ther egistering-wheel pin--

ions when disengaged from the racks and re-

setting devices for raising and depressing the

said pinions and wheels simultaneously ; sub-
stantially as deseribed. -

20 The combination with the movable ac-

hmtint"r-bms and their racks, of the register-
ing- wheelf:, and their pinions carried b} the

swinging arms, the fixed pawls, and the re-

%ettmﬂ Can- b.:us for raising
the Smd swinging

SGI‘lbeﬁ
. 'The GOI]’lbIHdthll with a series of mov-—

o and depressing
ar ms, sub%tantmlly as de-

able actuating-bars, mechanism for releasing -
and arresting them and a resetting meehan- |

ism for returning the actuated bars to nor-

mal position, of a series of movable printing-

surfaces and a vibratory impression device
common to all the printing-surfaces, operated
by the resetting 111@01131118111 substantiall y as
descl ibed.

31. Thecombination Wlth the series of mov-
ablo actuating-bars, mechanism for releasing
and arresting them and a resetting meehdn—

ism for mturmnn the actuated bars to nor-
mal position, of a series of movable printing-
segments means for opelatmﬂ‘ said printing-

secgments, from the actuating-bars, an impres-
- sion dP'\TICO and a carrier therefor and means

operated by the resetting mechanism for ac-
tuating said carrier both before the actuat-
ing bﬂ,rs are reset, to make a record of the
ﬁf“- ure indicated by each bar, and after said
bm*& have been reset, to indicate any failure

to properly reset Llle bars; substantially as

1

described.

32. In a machine, such as described, the
{mnﬂmmmon of a 581168 of keys, a series of
movable spring-impelled actuating-bars, de-
vices for holding the bars in check, stops op-
erated by the keys for determining the throw
of the bars when released, tripping mechan-
ism actuated by the keys for acting upon the
bar-holding devices to release the bars reset-
ting meeha,msm for bringing the actu&ted
bars back to initial positions, printing-sur-
faces connected tothe movable bars, and 1m-

pression devices operated by the resetting.

mochanism to print the numbers exposed at
the printing-points before the actunating-bars
are shifted b} the resetting meeh&msm sub-
stantially as deseribed.

33. Tn a machine, such as described, the

@ombum’uon of a series of keys, a series of
movable spring-impelled actuating-bars, de-
vices for holding the bars in cheek stops OJ-
erated by the Leys for determining the throw
of the bars when released, tripping mechan-
ism actuated by the keys for ¢ cting upon the

‘bar-holding dewees to release the bars, reset-

ting 11]0(311;:1,1’118111 for bringing the actuated
bm-s back to 11111313,1_1)051‘[;10118 printing-sur-

faces connected to the movable bars and im-
pression devices, operated by the resetting

‘mechanism to prmt the characters exposed

at the printing-point both before and after

the actuating-bars are reset; substantially as
described. | -

34. Inamachine suchasdescribed the com-
bination of a series of keys, aseries of actuat-
ing-bars, devices for holding the bars in
check, stops operated by the keys for deter-
mining the throw of the bars when released,
tl‘lpplnﬂ -mechanism actuated by the keys for
acting upon the bar-holding devices to re-
lease: Lhe bars, resetting mechamsm for bring-
ing the actuated b:{brs back to initial posi-
tions, a series of printing-segments corre-
sponding to the series of actuating-bars, an
impression dewce, a vibratory carrier upon
which said impression device is mounted op-
erated by the cams on the slides of the reset-
ting mechanism, substantially as described.

89 ‘The eombmamfm with the series of mov-
able actuator-bars, of the series of printing-
segments connected to said bars, means for
0'1116[11:10' and feeding the paper Sme the 1m-
pression-roller, the Vlbmtmy carrier on which

said impression-roller is mounted and the
sliding bars of the resetting mechanism pro-

vided “With the cams for operating the sald

vibratory carrier; substantially as desm 1bed.
36. The combnmtmn with a series of actua-
tors and a series of registers, of a series of

pawls for holding said actuators, mechanism

for operating on sueh pawls, one at a time,
and mechanism for positioning said pawl-
Opemtmn* mechanism; substantially as de-
seribed.

- '37. Thecombination with aseries of keys, a
seriesof actuators and a series of registers, of
a series of pawls for holding said actuators,
tripping devices tor t1*1ppmﬂ' one of said pmvl.s
on the downstroke of the key and mechanism
for positioningor advancing said tripping de-
vices on the upstroke of s md key; substan-
tially as described.

38. Inamachinesuch asdescr ibed the com-
bination with a series of actuators, a series of
registers, pawls for holding said actuators,
means for releasing said pawls progr esswehr
upon the oper atlon of any key except a zero-
key and means for positioning sald releasing
mechanism without releasing any pawl on the
operationof the zero-key; subsmntmll y as de-
scribed. : -

HERMAN HOLLERITH.

Witnesses: |
THOMAS DURANT,
MELVILLE CHURCH.
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