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UNITED STATES

Patented October 4, 1904,

PaTENT OFFICE,

CHARLES STAHLBERG, OF ST. LOUIS, MISSOURI, ASSIGNOR, BY DIRECT
TO ST. LOUIS COMPUTING COMPANY, A

AND MESNE ASSIGNMENTS,
CORPORATION OF MISSOURL

ADDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 771,505, dated October 4, 1904,

Application filed August 15, 1900, Serial No. 26,772,

(No model,)

To wll 1eivone il may coneern:

Be it known that I, CHARLES STAHLBERG, of
the city of St. Louis, State of Missouri, have
invented certain new and useful Improvements

5 1n Adding-Machines, of which the following is
a full, clear, and exact description, reference
being had to the accompanying drawings,
forming a part hereof.

This invention relates to a new and usef ul

10 1mprovement in calculating-machines: and it
consists in the novel construction, arrange-

ment, and combination of the several parts,

all as will hereinafter be desceribed and after-
ward pownted out in the claims.

15 Intheaccompanying drawings, whereinlike
numerals of reference refer to corresponding
parts in the several figures, Figure 1 1s a side
elevational view of the front portion of the
machine or keyboard, the outer casing being

20 removed. Fig. 1*1s a similar view showing
the rear portion of the machine. Fig. 21isa
front elevational view of a portion of the ma-
chine, the remaining portion being shown in
Hig. 2%  Fig. 3 1s a detail view showing the

25 restoring devices for the item indicating and
printing wheels. Fig. 4 1s a detail view of
the cam-disk used 1n carrying, which disk also
acts as a driver in obtaining the total in the
totalizer. Fig. 5 1s a plan view of a portion

30 of the machine, part of the keyboard being
broken away, the remaining portion of said
machine being illustrated in Fig. 5% TFig. 6
15 a detail view showing the centering device
for one of the gears in the :arrying-frame.

35 Fig. 7 is a detail view showing the mechan-
ism for unlocking or uncoupling the carrying-
frame to permit one of its elements to ad-
vance. Iig. 8 1s a vertical longitudinal sec-
tion through the rear portion of the machine.

40 Fig."9 1s a cross-sectional view through a por-
tion of the keyboard. Fig. 10 1sa detail view
showing portions of two key-shanks and as-
sociate devices. Fig. 11 1s a longitudinal sec-
tional view through a portion of the keyboard.

45 Kig. 12 1s a similar view as seen trom the op-
posite side. TFigs. 12%, 12° 12° and 12¢ are
similar views showing the escapement-pawl in
different positions.

Fig. 13 is a detail eleva- |

tional view of the drivers for the item type
and indicating wheels. Fig. 14 shows one of
the gears emploved in this driving-train. Fig.

15 shows the other gear employ ed in this driv-

ing-train, the line of section of the spring-
drum bemﬂ taken on line ¢ @, Fig. 18. Tie.
16 1s a detall view of the carrymge-train in ele-
vation, being talken on line 6 § of Fig. 18
loohmﬁ‘ t0 the right. Fig. 171sa similar view
on line ¢ ¢ of I‘lg. 18 looking to the right.
Fig. 18 is a front view of the carrying-train.

FIU 19 18 a view taken on line  «/ of I*w 18
loohmw to the left. Fig. 20 is a view t taken
on hne ¢ ¢ of Kio. 18 1001111]0 to the right.

Fig. 21 is aview t ‘Lken on 1111(3 f F of Flu 18
loohmﬁ* to the left. Fig. 22 is a 2 sectional
rear view showing several tr: ains in the total-

17er, whlch trains will be hereinafter desig-
nated as ‘‘carr ving-trains.” Fig. 23 is a de—
tail hagmmmfttlc view 1Hustratine my im-
proved carrying mechanism.

The machine shown in the accompanying
drawings is of that type wherein the items are
set up on a keyboard, the keys of which co-
operate with stops b0 acdjust control-bars in
one of nine different positions, depending
upon the location of the key struck. The
keys before operating a control-bar cause a
segmental gear on the said bar to engage a
train which is connected to and operates print-
ing and indicating wheels. Before this train
is restored to normal position the segmental
gear 1s disengaged therefrom and a tOt‘Ill/Ol
may bethrown into engagement with the item-
wheels, whereby the restoration of said item-
wheels operates to place the item in the total-

izer. 'The totalizer is composed of several

carrylng-trains and may be engaged with the

1tem-wheels to drive the latter to exhibit the
total of 1tems accumulated in the totalizer.
The item-wheels are self-clearine. The to-

talizer may be cleared or returned to zero at
will.

In the following description I have em-
ployed headings, under which will
appropriate references to the parts
with the respective headings.

- While I have shown but one form of my
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invention in the accompanying drawings, it
1s obvious that many minor changes in the
constraction, arrangement, and combination
of the several parts can be made and substi-
tuted for those herein shown and described
without in the least departing from the na-
ture and principle of my invention. |

T he keyboard.—The keyboard (see Figs. 1
and 9 to 12) consists of a number of longitu-
dinal series of keys running from ""17” to
""9,” said keys having usual button heads and
shanks 6, the latter being guided vertically
by plates 4 and 8. These plates are carried
by posts 2, rising from the base-framing of
the machme (Jross-tle bars 8 connect the

upper ends of the forward posts and support

~the forward edge of plate 4, while cross
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frames or bars 7 are arranged between said
posts, to the lower edges of which are secured
the plate 8. Plates4 and 8 are provided with
suitable openings 5 and 9, respectively,
through which pass and are guided the key-
shanks. - |

10 represents springs connected to the plate
4 and to pins 11 on the key-shanks for elevat-
ing sald shanks. As usual, the keys are in-
dependently operable, and each series of keys
has a control-bar common to it whereby the
cdepression of any key of a series will actuate
the bar common to that series in such manner
that said bar will be moved to one of nine dif-

Tferent positions, depending upon the relative

#ocamon of the key struck. These ** control-
bars,” as I have termed them, (indicated at 14
in the dr awings,) are pivoted upon a shatt 13,
mounted in the side frames 12 at the back of
the machine, said bars being spaced apart by
washers15. Hachbarisheldinanelevated po-
sition by a spring 16, and each bar carriesat its
rearend asegmental gear extension17. These
bars 14 have rearwardly-inclined slots 18 in
their upper edges opposite the key-shanks,
which at this point carry pivoted blocks 19.

designed to engage fixed abutments, in this in-
stance the plate 4, to arrest the upward move-
Blocks 19 carry pro-

ment of the key-shanks.
jections or pins 20 at their lowerends in verti-
calalinement with the open ends of the inclined
slots 18, whereby when any key 1s depressed
bar 14 1s swung on 1ts pivot until arrested at
the limit of its de%wned movement by adjust-
able stops 21, lmving heads 22 in the path of
the pins 20. By referring to Fig. 1 it will be
observed that the adjustable heads have shoul-
dered projections 22% on their upper ends,
which in the operation of the device are de-
signed to cooperate with the pins 20, said pins
riding down the inner side faces of their co-
operating projections 22*. The purpose of
this 1s to hold the pin 20 firmly in its slot 18
when the key is depressed, and in this man-
ner lock the control-bar to the depressed key:
otherwise the sudden depression of the key
might result in the overthrow of the control-
bar due to the momentum gathered in its

tion, the walls of the slot :

- placed under tension.

928, 28* and 28“ the f3

downward movement. KFrom this 1t will he
seenn that the control-bar 1s forced downward
by the pin 20 on the gravitating block engago-
ing the bottom of its inclined slot 18, and be-
fore the pin 20 is stopped in its downward
movement 1t passes along the inner face of
the projection 22°, and thus prevents the
oravitating block from rocking in one direc-
18 preventing the
bloch from rocking in the other direction,
and so the control-bar is locked to the key-
shank and 1s prevented from moving past the
designed position. Blocks 19 bemo" p1vot-
ally mounted on the key-shanks Wlll when

the keys to which they are pivoted are de-

pressed, swing on their pivots by reason of
the 1inclination of the slots 18.
has an initial downward movement or vertical
play during the travel of pin 20 in slot 18,
and the bar 14 is not moved until the pin
reaches the bottom of the slot.

The rear cross-bar 7 affords stops 23 for
horizontally-sliding bars 24, arranged in jux-
taposition to the key-shanks and on the oppo-
site side thereot with respect to the cooperat-
ing control-bar 14. These bars 24 have re-
duced portions 25 at their rear ends, provided

with collars 48 and pins 50. (See Fig. 8.)

PBifurcated arms 47 on a rock-shaft 44 bear

against the rear faces of collars 48, being
vieldingly held thereagainst by means of a
spring connectecd thereto and to the pins 50.

In this manner the rearward movement of the

bars 24 will positively rock the shaft 44 in one
direction, while the forward or return move-
ment of said bars is effected by the means
which wieldingly return the shaft 44 to its
normal or home position.

It will be noted that the rock-shaft 40 is

- common to all of the bars 24 aud that when

any one of sald bars is operated to rock said
shaft the springs which connect the bifur-
cated arms 47 with the normal bars 24 are
- Thus 1f any other bar
24 1s subsequently operated its connected
spring will tend to draw the same rearwardly.
I have before referred .to an initial idle
movement of the keys, and it 1s during this
movement that the bars 24. common to the
series 1n which the operated key is located,
1s moved rearwardly to rock the shaft 44.
Located uncer pins 29, projecting trom the
key-shanks, are escapement—dogs 26, pivoted
to the bars 24 at 27. The front edges of these
escapement-dogs are pmVlded with cam-faces
rst mentioned being in
the natureof a bevelec. upperend. The mltla,l
downward movement of the key-shank (see

Fig. 12%) will cause its pin 29 to strike the

beveled edge 28 of the escapement-dog located

~ 1mmedlately therebeneath (see Fig. 123‘) and

move the bar 24 rearwardly, (see Fw‘ 12”,) be-

cause the lower end of the escapement—pﬂwl

carriesa pin3dl, operating between two pins 30,
projecting from the lower edge of the bar 24,
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and sald pin 31 i1s in contact with the foremost
of said pins 30. The cam-face 28" is disposed
vertically, sothat when the pinrides downover

this cam-face the bar 24 will be held in a sta-

tionary position by reason of the vertical
movement of the pin.  (See Fig. 12°.) When
the pin passes onto the cam-face 28° below
the pivot 27, as shown in Fig. 12°% the dog
will be rocked and the face 28° dlsposed ver-
tically, so that a continued downward move-
ment of the pin results merely in so rocking
the dog and holding the bar 24 rearwardly.
The pin 31 will now engage the rearmost pin
30, placing a spring 32, connected to pin 31
and to a pin 33 on the bar 24, under tension,
which tension is directed to pulling the lower
end of dog 26 forwardly. The lower end of
dog 26 1s provided with a stepped shoulder 35,
opening rearwardly, and as the pin 29 passes
beneath the lower end of the dog it is received
upon a projection 36, and the spring draws
the lower end of the dog over the pin 29, as
shown by dotted lines in Fig. 12°. The pro-
jection 36 1s substantially L-Sha,ped and the
torward face of its horizontal member lies in

the vertical plane of the cam-face 28" when

the pin 29 1s riding thereon, and consequently
the pin 29 easily passes from the cam-face of

the dog onto the fixed support 86. This in-
SUres the bar 24 being held Iearw‘erlV until
the key reachesits lowermost position,in which
the dog is released, and when the key rises the

pin 29 1s permitted to pass above the projec-

tion 36 and behind the dog, as shown in Fig.
124, allowing the bar 24 to be returned to its

nor mal or for ward position betfore the control-
bar 14 is released.

being pressed, that the rock-shaft 44 is first
operated through the bar 24 before the con-

trol-bar 1s moved, and that after the depres-

sion of the control-bar the bars 24 are released
and the rock-shaft 44 is in readiness to return
to 1ts home position before the control-bars
can be restored. DBriefly stated, the keys by
contacting with their 1espectwe stops deter-
mine the position ot the control-bars and the
throw of their connected segmental gears 17,
while the bars 24 effect an engagement be-
tween the segmental gears and the item re-
cording and indicating mechanism, whereby
the said mechanism is in position to be oper-
ated by the seemental gears before the latter
are actuated, and said mechanism may be dis-
engaged from said segmental gears immedi-
ately upon the completion of the movement of
the said gearsin one direction, (the forward.)
The 1item mechanism referred to is normally
out of mesh with the segmental gears.

Means for effecting an engagement between
the vtemn recording and indicating mechanisin
and the control - Z)d?*&.——SS incdicates a pivot-
shaft mounted in suitable bearings in the
frame-plates 12, upon which shaft is arranged

By thisconstructionit will -
benoted that the keysdonotremain down after

3

a swinging frame composed of the side frame-
pieces 39, which are spaced apart by suitable
tie-bolts. Spring 40 (see Fig. 1*) is connect-
ecd to the swinging frame 21 to hold the same
normally in an elevated position. An adjust-
able fixed stop 41, cooperatine with a projec-
tion 42 on the swinging frame, hmits the up-
ward movement of said frame.

43 indicates a pin or projection extending

laterally from one of the frame-plates 39. he-

1ng received 1n a slot 46 1n an arm 45, ﬁ\bd

to the rock-shatt 44. Thus when the rock-
shaft 44 is rocked by any of the bars 24 the
item mechanism carried by this swinging
frame 1s caused to primarily engage the sego-
mental gears by reason of the depression of
said swinging frame through the instrumen-
talities just above mentioned.
Ltem-drivers.—51 indicates a shaft carried

by the swinging frame-plates 39, upon which

] 4 . 9 1 .
are arranged what I term — oroups?” of driv-
ing mechanisms common to each scemental

gear 17, said mechanisms being provided with

means whereby they yieldingly drive the item
mechanism, and when a total is being taken
sald 1item-driving wheels serve as yielding in-
termediate gears. (See Fig. 8.)

52 indicates a pinion loosely mounted on the
shaft 51, which pinion is designed to mesh
with the segmental gear 17 when the latter is
in its rearmost position, (before it is moved
by the control-bar.) This pinion has a gear 53
conjoined thereto. Gear 53 1s fixed to a sleeve
54, mounted upon the shaft 51, upon which
sleeve 1s loosely mounted a gear 55, said gear
being connected with the sleeve by a torsion-
spring 57, carried in adrum 56. In this man-
ner the gear 55 may be rotated mdependunby
with respect to the primary gear 53, the tor-
ston-spring tending at all times to restore the
gear 55 to 1ts normal relation to the driving
or primary gear 53. ‘I'his relation between
these two gears 1s established by means of a
pin 58, extending immwardly from the face ot
primary gear 53 in the path of a pin 59 on
the gear 55. (See Figs. 13 and 14.) |

60 indicates a centering-wheel, in appear-
ance resembling a star, which 1s conjoined to
the secondary gear 55. (See Ifig. 15.)

61 indicates a centering-pawl codperating
with the V-shaped notches in the centering-
disk 60. This pawl is mounted on a shatt 62,
which has a bearing in the frame-plates 12,
suitable washers or sleeves being employed to
properly space the centering - pawls apart.
(See Figs. 5 and 8.)

63 1ndicates a rod carrying springs 64, con-
nected to tallpieces on the centering-pawls to
hold them yieldingly against the centering-
disks 60. 65 indicates a stop-bar codperating
with the sald tailpieces for relieving the cen-
tering-disks of undue friction. (Sec Fip. 8.)

Ltem wndicating and printing wheels. —66
indicates transmitting-gears mounted on shaft
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38 and spaced apart by appropriate washers
or.sleeves 67, so as to be const.;mtly in mesh

with the secondary gears 55.

68 and 69 are pins pr ojecting from the faces
of the gears 66 and in whose prt h are located
pins 70, fixed in the shaft 38, said pins pro-
tr udmg through circumferential slots 71 in
the sleeves 67. (See Fig. 3.) These pins 70
normally engage the pins 68 and aline the
ocars 66. The pins 70 cooperate with the pins

69 for the purpose of restoring the wheels 66

to normal position after they have been oper-
ated In placing an item 1n the i1tem-wheels.
The restoration of the gears 66 is effected b
a backward rotation of the shatt 38, which 1s
produced by mechanism hereinafter referred
to. The pins 69 are circumferentially stago-
oered on the wheels 66, so as to form a spiral
series, whereby no two acljacent wheels will
be started back at the same time. This results

mencing with the mechanism identified with
the column of lowest orders. Thus the car-
rying is effected in the different groups of
mechanisms in successively-inereasing orders.

72 indicates shafts mounted in frame-plates
12 ‘md upon which are arranged transmitting-
pinions 73, in mesh, 1e8pectlvelv with the sev-
eral gears 66.

74 indicates oears mounted upon shafts 38,
with which mesh pinions 75 on the shafts 72,
whereby the item indicating and recording de-
vices may be grouped close together. (See
Figs. 2 and 5.) These trains of gearing from
the gears 66 to cears T4 are identified with the

-%evem] columns and are independently oper-

elent series

able, being controlled bv the difl
of Leys |

76 indicates a shaft preferably supported in-

one of the tr ame—-plates 12 above the shaft 38,
and upon which shaft 76 are gears 77, mefsh—
ing, respectively, with the gears 74.

78 1ndicates a shaft-upon -which are mount-
ed gears 79, meshing, respectively, with the
oears 77. These gears 79 have type-wheels
conjoined thereto, said wheels carryving on
their
“17t0 "9 and also "7 0,” the latter normally
occupyling a position in the printing-line.

I have not shown in this application any
type-hammers or means for taking an impres-
sion from the type 1n the printing-line; but 1t
1s my Intention to use some approved con-

struction for printing and recording items

ancd totals from these printing-wheels.

81indicatesashaft upon which are arranged
gears meshing, respectively, with the gecars
i , and to which ogears 82 are conjoined indi-
cating-disks 83, forming sight-wheels for the
operator. (See Fig. 8.) These sight-wheels

Fye

act this they are provided with nu-
A ‘b . . -
077 to " 9.” 1nclusive, on their

and to e

merals from

peripheries.
Where the m%hme 1s used to IGULSL(}I‘ I'c-

1n suceessive restorations ot the gears 66, com-

peripheries printing characters from

S

cord, and add the amounts indicating sums of
money, such asat presentcurrent in the United
States, the dimes and cents wheels are pret-
erably separated from the units dollar-wheel
in licu of printing the decimal-point.

[teiwn-inechanisi lock.—84 indicates ratchet-
wheels conjoined to the several gears 77, re-
spectively, with which ratchets codperate
pawls 86, mounted fixedly upon a shatt 85.
Shaft 85 extends outwardly beyond the frame
12 on one side of the machine, where it car-
ries a depending rock-arm 87.

88 1indicates a rock-arm extending upwardly
from the outer end of shatt 38. A pin 89 on
the upper end of arm 88 engages the arm 87,

which rocks the shaft 85 to disengage the pawls

70

75

30

from their ratchets whenever the arm 88 moves

rearwardly.

90 indicates a pin on a downward extension
of arm 88, which pin fits in slot 92 1n the end
of rocl-arm 93, fixed to the shaft 44.

Shatft 85 1s provided with a pin 166, to which
1s connected a spring 165, having its other end
connected to a pin 167, fixed in the frame-plate
12, (see Fig. 5*,) whereby the pawls 86 are nor-
mally held 1n engagement with the ratchets 84.

By the above construction all of the wheels
77 are released whenever any of the bhars 24 is
1n other than a home position.

Restoring the atein - m(hcmfmj and type
wheels.- —93 Indicates a stud-shaft in one of the
frame-plates 12, upon which is mounted a seg-
mental gear 94, meshing with a pinion 95, ar-
ranged upon the outer end of shaft 38. (See
Figs. 1* and 2% ) A spring 96 holds this seg-
mental gear in an elevated position. By de-

pressing this segment shaft 38 1s rotated, so
as to cause its pins 70 to pick up gears 66 by

engaging their pins 69 and return said gears

_fmd their trains connected therewrtth to a nor-
mal position.

97 1ndicatesa handle on the gear 94, by which
sald gear may be operated. This gear 94 1s
also opera ble by a lever 98, whose hub por-
tion 100 1s mounted upon the stud-shatt 93.
The scgmental gear 94 is provided with a pin
or projection 99 for codperating with the le-
ver-handle 98.  Operatine the handle 97 in-
dependently of lever-handle 98 will cause the
type and indicating wheels to be returned to
zero position without placing the 1tems in the
accumulating or totalizing mechanism. Thus
the 1tem mechanism may be cleared in the
event that a mistake is made, and therefore
the handle 97 might properly be termed a
correction-handle.”

,.:[(,.«CEHHH{HZLHQK/ the itemns in the totalizer.—
By depressing the lever-handle 98 the segmen-
tal gear 94 1s not only operated to restore the
gears 66 through their pins 69, but the return
movement of said gears being exactly pro-
portional to their advance 18 utilized in driv-
ing the totalizing-gears.
dent to the restoration of the gears 66 through
the seemental gear 94 to }L)LLCG the 1tems 1n
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tlie totalizer 1s the engagement of the total-
1zer-wheels with the gears 66 through the pri-
mary gears 53, coupled to the seeonf;hl Vv oears
55. In 01der to effect this engagement be-
tore the gears 66 start on their return move-
ment, the lever-handle 98 1s notched in line

- with the projection 99, so that its 1nitial move-
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ment will be utilized 1n effecting the afore-
sald engagement prior to the commencement
of the return or backward movement of said
wheels. This is accomphshed by means of
a cam-notch 101 in the hub 100 of lever 98,

in which notch rests the projection 157 of a
lever pivoted at 156, whose other member, 155,

1s provided with a cam-face for codperating
with a pin 158 on the swinging totalizer- imme
104. (See Fig. 1%) This frame is pivoted in
bearing-plates 105, and when the projection
157 1s 1n the notch 101 the totalizer is out of
engagement with its drivers. When the lever
981sdepressed,the frame 104 1srocked forward
to engage the totalizer with its drivers, after
which the lever 98 restores the gears 66 and
places the item theretofore set up therein in
the totalizer. This is accomplished by the
gear 66 in 1ts backward rotation backwardly
rotating the gear 55, and through t

he medium
of the spring the gear 53 is also caused to ro-
tate and by rotating the pinion 110 set up the
1tem 1n the connected totalizer-train.
reverse rotation of gear 66 and its driven train
effects the restoration to zero of said 1tem-
brain and 1ts connected parts and at the same
time sets up the item in the totalizer-frain,
leaving the item 1n the totalizer-train when
the gear 53 1s thrown out of mesh with its
pimion 110.

To hold the rocking frame 89 in an elevated
position and preventengagement between pin-
ions 52 and the segmental gears 17 during this
operation of phcmo the item in the totfth?er
I provide an admstable DI OJectlon 158" on the
frame 104, which 1s designed 1n the forward
position of the frame to occupy a position un-
der projection 159 on the frame 39. ILake-
wise when the frame 39 1s depressed toengage
the pinions 52 with the segmental gears 17
the projection 159 1s located 1n the path of the
projection 158" and prevents the frame 104
from being rocked forward to engage the to-
talizer-wheels with the primary gears 53.

153 indicates a stop on frame 104, which co-
operates with adjustable stops 152 and 154 to
limit the rocking movement of said frame.

Carrymg to adyacent trawms of higher or-
der. indicates tie-bolts in the upper ends
of frame-plates 104, which bolts or rods carry
downwardly-extending plates 107.

108 indicates a shaft journaled in the lower
ends of the plates 107, (See Fig.292.) These
plates, 1n addition to supporting the shaft 108,
form division-walls for groups of gearing.
corresponding in position to the driving-
oroups on shaft 51.

109 1ndicates sleeves on one of the shafts

This

106 for spacing the plates 107. (See Figs. 8

and 22.)

Each group or train of wheels on the shaft
108 comprises a pinion 110, in alinement with
the primary gear 53.

Referring now to Figs..16 to 21, inclusive,
111 isa disk conjoined to pinion 110, said disk
having preferably ten radially-disposed slots
112 1n 1ts periphery. 113 incicates a com-
panion disk, preferably provided with ten an-
oularly-arranged slots 114 in its periphery.
In thenormal position of these disks the outer
ends of the slots 112 and 114 register. This
registration 1s normally established by means
of a spring 114", whose ends are connected to
the disks, respectively. A pin 111" on disk

111 codperateswith a pin 113" on the compan-

ion disk to insure registration of the slots.
115 indicates a pawl pivoted tothe mner face
of disk 111, the free or inner end of which
carriesa pin 116, passing through an opening
117 in the companion disk, beyond which 1t
cobperates with a notched disk 120, said last-
named disk being preferably provided with
ten V-shaped notches 121. 118 isan cxten-
sion of the pawl 115, which codperates with
a pin 119 on the disk 113 3, which pin holds
the pawl in engagement with notched disk 120
and locks-said disk 120 to the disks 111 and
113. 122 1s a noteched disk conjoined to the
disk 120, both of said disks being fixed to o
sleeve 123, which carries a gear 124 at 1ts op-
posite end. 1251s a centering or star-shaped
disk, with which codperates a pawl 126, piv-
oted on a shaft 127.

From the above it will beseen that the disks
111, 113, 120, and 122, and the gear-wheel 124
are all locked together by the pawl 115 and
rotated collectively. However, when the disk
113 is rotated independently, so as to relieve
the pawl 115 from the restraint of pin 119,
permitting the pawl toride over the disk 120,
sald cisk 120 and 1ts connected centering-disk
122 and gear 124 are free to turn.

198 indicates a shaft mounted in the frame

104, preferably below the shaft 108, and upon

- which are a series of sleeves 129, each of said

sleeves carrying a cam-disk 130 and a gear-
wheel 131, the former being preferably 1m-
mediately under the notched disk 122, and the
latter in mesh with the gear 124 ot the next
adjacent train ot lower order. The cam-disk

1s provided with a groove 132 in its side face,
which goroove is essentially concentric, save
for a fluctuation 133. This cam-disk also Car-
ries a radial projection 134, which 1s designed
to codperate with and advance the distance of
one step the disk 122 upon each revolution ot
the cam-disk. This advance of disk 122 dis-
places the pin 116 and causes it to enteranotch
121 1n the rear of the one it formerly occupied.

This circumferential displacement ot disk 120
1s only possible whenthe disk 113 is circamfer-

entially displaced to carry the pin 119 away
tfrom the projection 118 on pawl 115 to release
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said pawl. This displacement ot disk 113 1S ef-
fected by means of a bell-crank lever pivoted
on ashaft 115, mounted in the frame-plates 104.

This bell-crank lever consists of amember 136,

carrying a pin 137, which rides in cam-groove
132, a hub portion in the form of a sleeve 138,
and a member 139, carrying a pin 140, de-
signec to simultaneously enter the slots 112
and 114 whenever the member 136 is caused
to dip by its pin entering the fluctuation in
the cam-groove. (See Fig. 7.) The dipping
motion of the bell-crank lever the displace-
ment of the disk 113, and the consequent re-
lease of the pawl are practically coincident
with the engagement between the projection
134 on the cam-disk and the notched disk 122,
which notched disk 1s rotated one-tenth of a
revolution. As soon as pin 116 is seated in
1ts newly-found notch and as soon as the bell-
crank lever passes beyond the fluctuation in
the cam-groove the disk 113 will be released
trom 1ts displaced position, and the spring

114" will restore said disk to lock the pawl

and incidentally the disks and gears 111, 113,
120, 122, and 124 until they slnll have mede
another Ievolutwn or rather nine-tenths of a

revolution, the last tenth being devoted to the
| tion in the cam-groove is so located that the

opemtlons above described.
In Fig. 231 have illustrated diagr ammat-
ically the car rying mechanism, and in order

that the operation of the parts may be under-

stood I will briefly describe the construction
shown 1n this ficure. The segment 17 isshown

in mesh with the gear 52 on the shaft51; but
1t will be understood that in ordinary oper-

ation when the gear 53, conjoined to the gear
59, 1s in mesh with the oear 110 on shaft 108
the segment 17 1s out of mesh with the gear
52. 1 have shown segment 17 in the ﬁome
merely for the sake of locating it with rela-
tion to the gear 52. I bave not shown the
companion transmitting-gear 55, as the same
would obscure the view. Assuming that mo-
tion 1s transmitted through gear 53 to the gear
110, the notched disks will be rotated as long
as the pin 119 engages the pawl 115, so as to
lock the pin 116 of said pawl into one of the
recesses of the disk 120, the disks 111, 1183.
120, 122, and the gear 194 will be locLed to-
gether and driven by the gear 53. These
elements are in this way conjointly moved to
register 1tems, as controlled by the devices
before described, such movements being in
tenths of a revolution. The gear 124, before
referred to, meshes with the gear 131 on the

shatt 198, which gear 131 is mounted on a |

sleeve 129, the opposite end of said sleeve car-
rying the cam 130, located under the disk 122
of the next adjacent train of higher order.
Cam 130 carries a projection 134, designed to
engage 1n the notches of the disk 122 and
drive said disk, and consequently the next

acljacent train of higher order, the distance of
one-tenth of a revolution for every complete
revolution of the cam 130. Inthis manner cam

from one train to the next is thus
~In order to arrest the train of higher order,

- part, the Dbel

€ 1,0UD

130 is driven by a train of lower order, and

whenever sald train of lower order is moved a
complete revolution the notched disk 122 in the
next adjacent train of higher order is moved
one-tenth of a revolution, and the carrying
effected.

or rather one part of it, so as to effect a move-
ment of the disk 122 relative to the stationary
I-crank lever, composed of the
arms 136 and 139, is bIOUU]]t into action, the
posttion of said lever bemcr controlled bv the
cam-groove in the cam. The arrows on the
several disks and gears indicate their designed

cirection ot movement in the registration of
items, and it will be seen that the projection
134 1s just leaving the notched disk 122, in
which event the roller on member 136 of the
bell-crank lever will ride in the concentric
portion of the cam-groove for nine-tenths of a
revolution or until the projection 134 is again
1n position to engage and drive the disk 122.
The cam shown in this figure (23) is driven by
the train of lower order, the gear 124 iden-
tified with which is shown on the near end of
the shaft 108.

position to engage the disk 122, the fluctua-

next tenth of a 1evolut10n of the driving-train

of lower order will cause the bell- PI‘ELDL lever.

to rock, placing the pin 140 in the notches or
recesses of the disks 111 and 118. Inward
movement of arm 139 accomplishes the follow-
ing: Disk 111 is arrested, and though at the
time of its arrest it may be receiving motion
through the transmitting-gear 53 it will be re-
membered that there is a yielding connection
between gears 55 and 53, which permits of the
arrest of this disk 111, the motion being ab-
sorbed by the spring between gears 53 and
59, and upon the release of disk 111 said disk
1s driven by the spring to the desired extent.
However, we will assume that for the pur-
poses of this deseription disk 111 has been ar-
rested. Theinward movement of pin 140 cir-
cumferentially displaces disk 113 with respect
to disk 111, so as to carry the pin 119 away
from the project_ion 118 of the pawl 115, and
thus the pawl lies passive, its pin 116 merely
resting by its own weight, if the disks are in
proper position, 1n one of the notches of the
sk 120. At least disk 120 and its conjoined
disk 122 are free to move when driven by the
projection 134. Projection 134 can only drive
clisk 122 coincidently with the rocking or dip-
ping movement of the bell-cranlk lever, and
consequently the pawl 115 is unlocked only
when disk 122 is receiving motion from the
cam projection. The instant that the driving
actlon between the cam projection 184 and
the disk 122 has been completed the bell-crank
lever leaves the fluctuation in the cam-groove
and raises the pin 140 out of the disks 111 and

113, said disks now being restored to normal

position by their restormg-sprmgj before de-
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scribed, so that the train is locked until the
cam has agaln been rotated nine-tenths of a
revolution by the gear 124 identified with the
train of lower order.

Should it happen that in restoring the
wheels 66, which transmit the item through
the gears 55 53 110, &c., the gear 110 should
be temporarily locked by its conjoined disk
111 being arrested by the pin 140, (in the act
of carrying from one train to the next,) it will
be obvious that the spring 57, between and
connecting the gears 55 53, will yield and
store up the movement imparted by gears 66
until the gears 53 and 110 are released. Upon
such release the spring will cause said gears
to rotate at such speed as to catch up to the
positively-driven gear 55.

Takeng a total and clearing the totalizer.
From what has been said above it is evident
that the printing and indicating wheels are
cleared or returned to zero when the item is
placed in the totalizer. Repeated operations
of the machine will cause the items to accu-
mulate in the totalizer, and in machines of
this character it is desirable to operate the
printing and indicating wheels so that they
will print and exhibit the total of the items
accumulated in the totalizer and also to clear
the totalizer or return it to zero. To effect
this, I provide sleeves 141 on the shaft 128,
which sleeves have slots 142, through which
project pins 143, fixed on the shaft 128. (See
Fig.4.) Thecam-disks130 are provided with
recesses 144 and pins 145. The pins 143 are
normally out of the paths of the pins 145, so
that the cam-disks may be rotated without in-
terruption. The cam-disks and their associ-
ate parts, as well as the sleeves 141, are held
against longitudinal movement by the frame-
plates 104; but the shaft 128 is longitudinally
movable, being held in its normal position,
wherein the pins 143 are out of the paths of
the pins 145, by means of a spring 147 bear-
g against a head 146. (See Figs. 2 and 5.)

148 1ndicates a crank-handle fixed to the
opposite protruding end of shaft 128, the
inner end of the staff of which is provided
with a cam-surtace 149, operating against a
fixed projection 150. (See Fig 2°.) By this
construction the shatt 128 1s longitudinally dis-
placed (or drawn to the right) as it is rotated.,
such longitudinal displacement locating the
pins 143 in the paths of the pins 145 of all of
the cam-disks which have been operated. The
rotation of shaft 128 thus drives the cam-
disks and gears 131 and their respective trains
on the shatt 108 backward, and through the
connected 1ntermediate gears rotating for-
wardly the total will be indicated on the
disks 83 and will also appear in the printing-
line on the wheels 80. It will be obvious
that the shaft 128 operates the respective
type-wheels a distance corresponding to the
backward movement of each of the respective
cam-disks 130. When the cam-disks reach

4

their initial or home position, they are ar-
rested.

In transmitting the total as contained in the
totalizer through the scveral trains to the
printing and indicating wheels means must
be provided for releasing the gears77. Such
1s shown in Fig. 1% wherein the frame-plate
104 of the totalizer 1s provided with a projec-
tion 162, which when the frame-plate isin a
forward position strikes one member of a
bell-crank lever 160, pivoted at 161, whose
other member is connected by a link 163 to a
projection 164 on the hub of the rock-arm 8T7.
This rock-arm, it will be remembered, is fixed
to the shaft 85, which carries the locking-
pawls 86.

Pawls 86, as before stated, arc normally
held against ratchets 84 by a spring 165, (see
Fig. 5%,) one end of which is attached to a pin
166 on shaft 85 and the opposite end to a pin
167 on plate 12. This spring serves to hold
the bell-crank lever against the projection 162,
and consequently assists thespring 151 in with-
drawing the totalizer from engagement with
its driving-gears 53.

In taking a total the lever 98 is first de-
pressed to engage the indicating and printing
wheels with the totalizer, after which the
crank-handle 148 i1s operated to return the
totalizer to zero and place the total in the in-
dicating and printing disks. If the handle
148 1s returned home while the trains are in
mesh, the total will be placed back in the to-
talizer and the indicating and printing wheels
cleared. If itis desired to clear the totalizer,
the handie 148 1s operated to restore the to-
talizer to zero while it is out of mesh with the
indicating and printing wheels. |

Having thus described my invention, what I
claim, and desire to secure by Letters Patent
of the United States, is—

1. The combination with a series of keys,
of a control-bar common thereto, oravitating
blocks on the several keyv-shanks, pins carried
by said gravitating blocks for effecting an en-
oagement therebetween and the control-bar.
and means for permitting an initial movement
ot the key-shanks before the control-bar is en-
gaged thereby; substantially as described.

2. The combination with a series of keys,
of gravitating blocks arranged on the shanks
thereof and forming stops for limiting the
upward movement of said shanks, a notchec
control-bar, and pins on the gravitating blocks
for cooperating with the notches in the con-
trol-bar; substantially as described.

3. The combination with a series of keys,
of pivoted blocks mounted on the shanks there-
of, a control-bar formed with obliquely-ar-
ranged notches, and pins on the blocks which
are received by sald notches; substantially as
described.

4. The combination with a series of keys,
of pivoted blocks arranged on the shanks of
sald keys, projections on sald blocks, a piv-
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oted control-bar common to said
provided with a series of obliquely-arranged
slots codperating with said projections on said
gravitating blocks, and adjustable stops under
sald projections for limiting the downward
movement of the key-shank, said stops hav-
1ng a shouldered upper edge for cosperating
with the projection on the gravitating block
to lock the same in its oblique slot to prevent

momentum ecarrying the control-bar beyond

its designed limit; substantially as deseribed.

5. The combination with a series of keys.
of a control-bar codperating therewith, item-
wheels driven by said control-bar, and a hori-
zontally-movable bar common to said series
of keys for causing the item-wheels to engage
with the control-bar; substantially as de-
scribed. |

6. The combination with a series of keys,
of a control-bar cooperating therewith, item-
wheels driven by said control-bar, a horizon-
tally-movable bar common to said series of
keys for causing the item-wheels to engage
with the control-bar, and escapement-dogs on
sald bar for cooperating with the keys to ef-
fect said horizontal movement; substantially
as described.

7. The combination with a series of keys,
of a horizontally-movable bar common there-
to, escapement-dogs on said bar, said dogs be-
1ng provided with cam-faces, and pins on the
key -shanks for co¢perating with said cam-
faces; substantially as described.

8. The combination with a series of keys,
of a horizontally-movable bar common there-
to, escapement-dogs pivoted tosaid bar, means
for limiting the movement of said escapement-
dogs, and means on the key-shanks for coop-
erating with the dogs; substantially as de-
seribed. -

9. The combination with a series of keys.
of a horizontally -movable bar, escapement-
dogs having cam-faces and pivotally mounted
on sald bar, stops fixed to the bar for limiting
the movement of said dogs, springs for hold-
ing said dogs against one of their respective
stops, and means on the key-shanks for en-
gaging sald dogs to move the bar horizontally,
said means r 0011111;:; sald dogs; substantially as
described.

10. The combination with a series of keys,

of a horizontally-movable bar common there-

~ to, pivoted escapement-dogs on the bar, pins

55

60

on the key-shanks for codperating with said
dogs, and L-shaped projections on the bar for
cooperating with the kevs when the dogs are
released; substantially as described.

1. The combination with a series of keys,
of a horizontally-movable bar common there-
to, escapement-dogs pivoted to said bar and
having cam-faces 28, 28% and 28", and means
on the key-shanks for cooperating with said
cam-faces; substantially as described.

12. The combination with a plurality of se-
ries of keys, ot horizontally -movable bars

series and
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common to each series of keys, means for mov-
ing said bars upon the depression of any key
In a series, a rock-shaft having rock-arms
which bear against said bars, and vielding
connections between said arms and said bars,
whereby, upon the operation of any one of
sald bars, said rock-shaft is positively oper-
ated 1n one direction to place said yielding
connections between the rock-arms and the

other bhars under tension; substantially as de-

scribed.

15. The combination with a horizontally-
movable bar, of a series of keys for operating
the same, a rock-shaft, an arm on said shaft
fitting against a shoulder on the bar, and a
spring for holding said arm against said shoul-
ders; sub%tantmllv as deseribed.

14. The combination with series of keys, of
horizontally-movable bars common to the se-
ries of keys respectively, a rock-shaft, con-

nections between said rock-shaft and all of

said ‘bars, a movable frame carrying item-
wheels, and means operated by the rock-shaft
for moving said frame whenever any of the
horizontally-movable bars are actuated; sub-
stantially as deseribed.

15. The combination with a rock-shaft, of a
pivoted frame, 1tem-wheels carried by said
frame, means operated by said rock-shatt for
moving said trame,and a totalizer-frame which
1s locked against movement when the item-
wheel -carrying frame is out of normal posi-
tion; substantially as described.

16. The combination with a control-bar and
its carriec segmental gear, of item-wheels, and
yielding intermediate driving - gears inter-
posed between the segmental gear and the said
item-—wheelg; substantially as described.

The combination with a control-bar and
1ts Semnenhl gear, of item-wheels, and a train
of transmitting driving-gears interposed be-
tween thesegmental gearand said item-wheels,
said train comprising companion gears con-
nected together by means which 1s mmble ot

vielding when said train is being rotated: sub-
Stfmtmlly' as described.

18. The combination with item-wheels, of a

train of driverstherefor, said train comprising
oears connected together by a spring, whereby
one ot said gears 1s capable of independent ro-
tation in one direction, means for locking said
gears together when rotating in the opposite
cdirection, and mechanism for driving said
tram; substantially as described.

19. The combination with item-wheels, of
totalizer-wheels, means for yieldingly driving
the item -wheels, said means also yieldingly
driving the tota.h/el wheels during the oper-
ation of restoring the items- Wheels ‘substan-
tially as descr ihed.

20. Thecombination withanitem-train, ofa
driver therefor comprising companion gears
connected by a yielding medium, a totalizer-
train, means for engaging said totalizer-train
with one of the pair of drivers, and devices
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for operating said drivers, whereby their for- |
“ward rotation permits of an interruption in

the movement of one of them; substantially

as described.

21. Thecombination with an item-train, ofa
pair of drivers therefor, a yielding connection
between said drivers, means for rotating one
of said drivers, whlch motion 1s tr ansmltted
through the yielding connection to the other
of said drivers and thence to the item-train,
a totalizer-train held out of engagement with
the first-mentioned driver during the before-
mentioned operation, and means for restoring
the item-train, and, through the yielding con-
nection, placing the item therein in the total-
izer-train:; substantially as described.

9. Thecombination with anitem-train, of a
pair of yieldingly-coupled drivers therefor,
and a centering device cooperating with one
of sald drivers; substantially as described.

23. Thecombination with anitem-train, of a
primary driver, means for operating said
driver, a secondary driver in mesh with the
item-train, a yielding coupling between said
drivers which permits the secondary driver to
rotatively move in advance of its companion,
a totalizer-train designed to mesh with the
primary driver, and a centering device for said

drivers; substantially as described.

24. The combination with an item-train, of

a yielding driving-gear therefor, a totalizer-
train designed to mesh with the driver at the
completion of movement of said driver, and
means for restoring the item-train and through
the intermediacy of said driver actuate the to-
talizer-train; substantially as described.
25. The combination with an item-train, of
driving-gears therefor, a yielding connection
between said driving-gears, means for posi-
tively actuating one of said driving-gears and
weldmoly driving the item-train, a totalizer-
train, and means for engaging the totalizer-
train with the item-train and yieldingly actu-
ating the totalizer-train from said item-train;
substantially as described.

26. The combination with a plurality of
1tem-trains, of a pair of drivers for each of
sald trains, the drivers of the pair being yield-
ingly connected together, means for operat-
ing the item-trains through said drivers, a to-
talizer-train, and means for engaging the to-
talizer-train with the item-train and posi-
tively restoring the item-train to zero posi-

“tion and yieldingly placing the item in the to-

talizer-train; substantially as described.

27. The combination with a plurality of
item-trains including gears 66, pins 68 and 69
on said gears, a shaft upon which said gears
are mounted, and pins on said shaft which co-
operate with the pins on said gears, substan-
tlally as desecribed.

28. Thecombination with anitem-train part
of which 1s mounted in a movable frame, of a
totalizer-train mounted in a movable frame,

‘an Interact

‘means for engaging the 1tem and

&

sald totalizer-train being adapted to drive,
and to be driven by, the item-train, means

for driving the item-train independently of

the totalizing-train, and a lock codperating
with said movable frames, whereby, when
either 1s in other than normal position, the
other-cannot be moved; substantially as de-
scribed.

29. The combination with an item-train, of
a totalizer - train adapted to drive, and be
driven by, the 1item-train, means for drivinge
the 1tem-train independently of the totalizer-
train, and means for preventing said driving
mechanism from becoming operative when
the totalizer-train is in engagement with the
1tem-train; substantially as described.

- 30. Thecombination with anitem-train, part
of which 1s mounted in a movable frame, of
a totalizer-train mounted in a movable frame
said totalizer-train being adapted to drive.
anct be driven by, the item-train, means for
driving the item-train independently of the
totalizing-train only when the totalizer-train
1s out of engagement therewith, means for
engaging the 1item and totalizing trains, and

ng lock on the item and totalizer
frames; substantially as deseribed.

31. The combination with an item-train, of
a segmental gear for restoring the same, a le-
ver 98, a cam operated by said lever, mcans
for permitting sald lever to have an initial
movement before becoming engaged with the
segmental restoring-gear, a totalizer-frame,

and a lever operated by sald cam for actuat-

ing the totalizer-frame during the initial move-
ment of lever 98: substantially as described.

32. The combination with an item-train, of

a locking-pawl theretfor, a totalizer-train nor-
mally out of engagement with the item-train,
means tor engaging the item and totalizer
trains, and connections between said engaging
mechanism and said pawl, whereby, the pawl

1s operated to release the item-train during

the engagement of the totalizer-train there-
with; substantially as deseribed.

33. The combination with an 1tem-train, of
a locking-pawl therefor, a drivinge mechanism
tor the item-train, connections therebetween
and said pawl, whereby, the pawl is disen-
gaged tfrom the i1tem-train when the driving
mechanism 1s operating, means for restoring
the item-traln, connections between said re-
storing mechanism and said pawl, whereby,
the 1tem-train 1s released during the opération
of sald restoring mechanism, a totfll zer-train,
totd.lmel
trains, and connections operated by the engag-
1Ing mechanism referred to for 161(3%1511]0 the
:'_Lem train while the totalizer-train is in en-
gagement therewith; substantially as de-
scribed.

34. Inatotalizer-train,the combination with
drivers therefor, a pair of rotatable elements

in the totalizer-train, means for normally
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locking said elements together, and means for

unlocking said elements and advancing one of
them: substantially as described.

35. The combination with cdrivers of a plu-
ral
tatable elements, means for locking said ele-

- mentsagainst independent rotation,and méans
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tor unlocking said elements and advancing one
of them to drive the next adjacent train of
higher ovder; substantially as described.

- 36. The combination with driving-gears, of
groups of totalizer-trains, each group includ-
ing a pairof independently-rotatable elements.
means for yieldingly coupling said elements
together, and means for advancing one of said
elements beyond the other, whereby, the coup-

ling referred tois rendered temporarily inop-

erative, sald means also advancing the next
adjacent traln of higher order during the
period thatsaid rotatable elements are circum-
terentially displaced with respect to each
other; substantially as described. |

37. The combination with driving-gears, of
trains of totalizers driven thereby respec-
tively, a p‘LiI of rotatory elements included in
cach train, means for locking said elements
together, a cam driven by Sfud train,
means operated by said cam, for uncoupling
the rotatory elements to advance one of them;
substantially as desecribed.

38. 'The combination with drivers, of trains
of totalizers driven thereby, a pair of rotatory

elements included in each train. means for

locking said elements together, cams driven
by the tr aln, means oper ated by the cams to
advance one of said rotator v elements to un-
couple them, means on said cam fordriving the
next ad ..:ICBIIt train of higher order while t
rotatory elements are meoupled and means
for reéstablishing the coupling between said

—

“elements; substantially as described.

39. The combination with drivers, of trains
of totalizer-wheels including companion disks,
means for coupling said disks together, means
for advancing one of said disks independently
of the other for uncoupling them and permit-
ting the next adjacent train of higher order
to be actuated, and centering devices for each
totalizer-train; substantially as deseribed.

40. The combination with drivers, of total-
1zer-trains driven thereby, companion disks

in sald trains which are normally coupled to-

gether, notches in said disks, and means for

acdlvancing one of the disks beyond the other

to uncouple them:; subsmntm' ly as described.

41. The combination with drivers, of total-
izer-trains including companion disks. one of
sald disks having 1*&(11&11 and the othe,l Angu-
larly-arranged slots in their peripheries re-
spectively, a coupling between said disks in
the form of a spring, a locking-pawl carried
by one of said disks, a pin on the other of
sald disks for locking said pawl in position,
and means im ‘LdV‘LHClHO‘ one disk bevond

1ty of totalizer-trains including pairs of ro-

and.

e
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the other against the tension of said spring,
whereby, said pawl is released; substantially
as clescribed.

49. The combination with drlvels of total-
1Zer-trains driven thereby, companion disks
in said trains, means for yieldingly coupling
said disks together, a pawl carried by one of
said disks and normally engaging a notched
wheel, whereby, said wheel is locked to said
cdisks, and means for advancing one of said
disks to release said pawl and permit the
notched wheel to be rotated, said means ro-
tating saicl notched wheel when relieved from
the restraining influence of said pawl; sub-
stantially as described.

43. The combination with drivers, of trains
of totalizer-wheels including a pair of rotata-
ble elements, a cam for ‘Lctuatmﬂ' the next ad-
jacent wheel of higher order, a bell-crank fe-
ver operated by said ¢ cam, and means on said
bell-crank lever for advancing one of the ro-
tatable elements bheyond the othe.l during the
period that the train of higher order is being
operated; substantially as described.

44. The combination with item and totalizer
trains, means for engaging the same, carrying
devices for operating next adjacent totalizer-
trains of higher order when the item-trains
act as drivers for the totalizers, and means for
reversely rotating the totalizer-trains to drive
the item-trains; substantially as described.

45. The combination with a driver, of cou-
pled totalizer-trains, means for locking and
unlocking said coupling, and means for ad-
vancing one train beyond the other while un-
coupled; substantially as described.

The combination with drivers, of total-
1zer-gear trains, each of whichis provided with
acoupling extending to thenextadjacenttrain,

ancd means for.codoperating with said coupling

to advance one train beyond the other; sub-
stantially as described.

47. The combination with a driver, of two
disks concentrically movable with respect to
each other, a centering-wheel, a pawl on one
disk, a locking-surtface for the pawl on the
other disk, and means for rotating said disks
with relation to each othe . substantially as
deseribed. | |

48. The combination with a plurality of
drivers, a plurality of totalizer-trains. each
train having two disks concentrically movable

~with respect to each other, a centering-wheel,

means carried by said disks for locking said
centering-wheel,means for unlocking said cen-
tering-wheel, a gear-wheel connected to said
centering-wheel, and means foradvancing said
oear-wheel with respect to the disks:; substan-
tially as described.

49. The combination with a plurality of
drivers, of a plurality of totalizer gear-trains.
a palr of disks in each train, means for lock-
ing said disks together, a cam, a lever which

1s operated at each revolution of the cam, and
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means for rotating the disks of a pair with re-
spect to each other when said lever is oper-
ated: substantially as described.

50. The combination with a plurality of |

dl]VGIS of a plurality of totalizer-trains, a
pair of dlSLS in each of said trains, a center-
ing-wheel adjacent said disks, means for lock-
ing sald centering-wheel, a gear-wheel con-
joined to the centering-wheel, means for rotat-
ing sald gear, and means for advancing one

portion of each train beyond the other por-

tion thereof; substantially as described.

51. The combination with a plurality of
drivers, of a plurality ot totalizer gear-trains,
a patr of cdisks 1n each of said trains, a cam
tor each train, levers operated by said cams
for codperating with an adjacent train, and

means for rotating the members of the yair of

disks relative to each other, said means being
connected to said levers: subst‘mtnllv as de—
scribed.

»2. The combination with a keyboard, of

type- wheels for printing items and totals

thereof, gear - trains connecting the type-
wheels with the keyboard, said gear-trains be-
ing normally disconnected from the keyboard,
means for connecting the said gear-trains with
the keyboard upon the operation of keys, and
independent means forrotating the gear-trains

upon the operation of said Levs, Subst‘mtnlly

as described.
55. The combination with a keyboard, of

type - wheels for printing items and totals

thereof, gear-trains for connecting the type-
wheels to the keyboard, said gear-trains being

- normally disconnected therefrom, means, op-

10

60
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erated by the keys, for connecting the trains
with the keyboard, independent means for
moving the trains and advancing the type-
wheels, and means for returning the trainsand
type-wheels to normal pOSltlon substantially
as described. _

54. The combination with a keyboard, of
type - wheels for printing items and totals
thereof, trains connected with said type-
wheels, means for rotating said wheels upon
the operation of the keys, means for restor-
1ng sald wheels and their connected trains to
normal position, a totalizing mechanism, and
means foraccumulating the items therein upon
the restoration of the type-wheels:; substan-
tially as described.

55. The combination Wlth a, Leyboard ot
type-wheels for printing the items and totals
thereof, means for operating said wheels from
the movement of the keys, means for restor-
ing sald wheels to zero position, a totalizing
mechamsm means for accumulating the items
1n the tomluex by the return movement of the
item devices, and means for operating the key-
controlled mechanism to indicate the total of
the 1tems in the printing-line of the type-
wheels; substantially as described.

56. The combination with type-wheels and
thelr meansof operation, of atotalizing mech-

11

anism comprising a plurality of trains, means
tor operating one train from the other to ac-
cumulate the items in the totalizer, means for
arresting the totalizing mechanism in its move-
ment, and means for regaining the lost move-
ment substantially as described.

The combination with item printing and
lndlcatm@ wheels and their connected trains,
of Splmﬁ'-connected drivers therefor, means
for returning said trains to normal 1)0%1‘51011
and accumu]atmg the items in a totalizing
mechanism, and a totalizing mechanism: sub-
stantially as described. |

58. The combination with item indicating
and printing wheels and thelr connected trains,
of a totalizing mechanism normally discon-
nected from said trains; means for returning
the 1tem-trains to normal position when the
totalizing mechanism is disconnected there-
from, and means for returning the item mech-
anism to normal position when the totalizing
mechanism 18 connected thercto, therehy ac-
camulating the items in the totalizer:; substan-
tially as described.

59. The combination with item-registering
devices and totalizing-trains, said registering
devices Including printing-wheels, of means
for operating the totalizing-trains trom the
1tem-trains, whereby, the backward movement

-of sald item-trains places the 1tem in the total-

1zer, and means for driving the item-trains
from the totalizer-trains in a reverse direc-
tion to indicate the total of the items therein,
such operation of the totalizing mechanism
returning 1t to zero position; substantially as
described.

60. The combination with a series of keys,
4 control-bar common thereto, a stop carried
by each key to limit the movement of the con-
trol-bar, a type-wheel, a gear-train for oper-
ating the type-wheel, a sliding bar common
to the series of keys, means on said keys for
operating sald bar, devices controlled by the
sliding bar for connecting the gear-train to
the control-bar, means for disconnecting the
gear-train from the control-bar betore the ele-
vation of the depressed key, and means for
advancing the type-wheels by the operation
of the control-bar: substantially as described.

61. The combination with a series of de-
pressible keys, of a segmental gear operated
thereby, a type-wheel, a gear-train theretor,
a sliding bar common to the series of keys,
means on the keysfor operating said bar when-
ever any key in the series is depressed, means
for connecting the gear-train with the scg-

‘mental gear upon the operation of the slid-

ing bar, and means for disconnecting said gear-
train from the segmental gear before the ele-
vation of the depressed key; substantially
described.

62. Thecombination with a totalizing mech-
anism consisting of a series of trains of wheels,
means for locking the wheels of each train
against independent rotation, means operated
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locked train, an item mechanism, and means
for accumulating the items in the totalizer by
the movement of said item mechanism;:
stantially as described.

63. The combination with an item mechan-
1sm, of a totalizer composed of a series of ad-
jacent trains of wheels, means for normally

locking the wheels of each train, means for
unlocking said wheels in the operation of the:
totalizer, means for advancing one portion of.

the unlocked train beyond the other portion,
and means for driving the totalizer from the
item mechanism: substfmt-lalls. as described.

64. The combination with an item mechan-
ism, of a totalizer composed of trains of
wheels, means tor normally locking the wheels

of each train together, suitable lever connee-
tions between the different trains to effect the
carrying from one train to the next adjacent.

train of higher ordel., and means for accumu-
lating the items in the totalizer by the move-
ment of the item mechanism: substantially
as described.

65. The combination with an item mechan-
1sm, of a totalizer composed of trains of
wheels, a lock in each train for locking the
wheels thereof together, means for dnvmw

the trains from the 1tem mechanism to ac-
cumulate the items therein. and means for un-

locking the trains ::'Lt intervals; substantially

as deseribed.
66. The combination with type-wheels, of

spring-held gears for controlling the same,

means for returning said gears to normal po-
sition atter each operation, a cam controlled
by said means, a totalizer normally discon-
nected from sald gears, means operated by
the cam for connecting the totalizer with the
gears, and means for disconnecting said parts
after each operation; substantially as de-
scribed. |

67. The combination with a keyboard, of
type-wheels for printing the items and the to-
tal thereof, trains of gears for connecting the
type- wheels to the Leybo‘u cdl, means tor estab-

lishing such connection upon the operation of

the LOVS ancd moving the type-wheels so that
the item will appear in the printing-line thu C-
of, means tor disconnecting the item-trains
from the keyboard, and means for accumu-
lating theitems and presenting the total there-
of 1n the printing-line of the type-wheels; sub-
stantially as described.

68. The combination with control-bars hav-
ing slots formed therein, of kevs, pivoted
blochs carried by said Leys ancl operating in

said slots to regulate the movement of the
sald bars, stops in the paths of said blocks to
stop the keys, type-wheels, and means for ad-
vancing sald type-wheels when the control-
bars are moved; substantially as described.

69. The combination with a keyboard, of

the wheels of an

311 h-

substantially as described.
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type-wheels, spring-held gears interposed be-
tween the keys and type-wheels, and normally
disconnected from the keyboard, sliding bars
operated by the keys for connecting the gears
with the keyboard, and escapements carried
1)\? sald sliding bars for releasing the gears

from the keyboard before the elevation of the

operating-key; substantially as described.

70. The combination with control-bars hav-
ing slots formed therein, of keys for operating
saicl control-bars, blocks pivoted to said keys
ancd operating 1n said slots to regulate the
movement ot the said control-bars, adjustable
stops to limit the movements of the keys,
type-wheels, means for advancing said type-
wheels, and means for returning them to nor-
mal 1}0511;1011 substantially as described.

71. The combination with control-bars, of
keys for operating said control-bars, blocks
pivoted to said keys for controlling the move-
ment ot the said bars, type-wheels, and spring-
held gears interposed between said control-
bars, and type-wheels for operating the latter:
substantially as described.

72. The combination with type-wheels, of
spring-held gears for controlling said type-
wheels, control-bars for operating said gears,
keys adjacent to said control-bars, blocks piv-

oted to said keys for controlling the control-

bars, and suitable stops 1n the paths of said
b]OCL‘% substantially as described.

The combination with type-wheels, of
Sl 1110“-1101 d trains of gears for controlling said
type- wheels, control- b“LlS_f{)I’ operating said
cears, keys adjacent to said control-bars for

moving them, and means carried by said keys-

for limiting the movement of the control-bar;

substantially as described.

74. The combination with type-wheels, of
spring-connected gears for driving the same,
a keyboard, and means operated by the keys
for rotating the spring-connected gears and
the type-wheels; substantially as described.

75. The.combination with type-wheels, of a
keyboard, spring-connected gears interposed
between the keyboard and the type-wheels
ancl normally disconnected trom the keyboard,
ancd means operated by the keys for connect—-
ing the gears with the keyboard, for advanc-
ing the keys and the type-wheels; substan-
tmlh‘f as cleseribed.

6. The combination with item and totaliz-
ing mechanisms normally disconnected, of
means for connecting said mechanisms and ac-
tuating the totalizing mechanism from the
1item mechanism to place the item in the total-
1zer, and means for positively operating the
1tem mechanism from the totalizer to exhibit
the total of the items in the item mechanism;

1th item and totaliz-
disconnected,of seg-

77. The combination w
1ng mechanisms normally

mental gears, means for operating said gears
and connecting them with the item mechan- -
18m, means for connecting the totalizer with
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the 1tem mechanism when the segmental gears

are disconnected therefrom, and means for re-

versely rotating the 1item mechanism to accu-
mulate the 1tems 1n the totalizer; substantially
as described.

78. The combination with item and totaliz-
1ng mechanisms normally disconnected, means
tor operating the item mechanism independ-
ently, a segmental gear, means for operating
sald gear to clear the itern mechanism, said
means connecting the item and total mechan-
1sins to accumulate the 1tems in the latter by
the clearing action of the former, and meauns
for driving the item mechanism from the to-
talizer to exhibit the condition of a total in said
item mechanism; substantially as described.

79. The combination with a series of keys,
of a control-bar common thereto, and means
tor locking the control-bar to the actuated
key when said key is at the limit of i1ts down-
ward movement; substantially as described.

80. The combination with a series of keys,
of a control-bar common thereto, a pivoted
block on each key-shank for cooperating with

-the control-bar, and means cooperating with |
said pivoted block to lock the same to the con-

trol-bar when the actuated key is in its lower-
most position; substantially as described.

81. The combination withadepressible key.,
of a pivoted block carried thereby, a control-
bar with which said block codperates, and a
stop for limiting the depression of said key,
sald stop engaging the pivoted blockand lock-
ing the same to the control-bar; substantially
as described.

82. Thecombination with a depressible key,

13

of a pivoted block having a projection, a con-
trol-bar having an oblique slot whose open
end 1s in the path of said projection when the
key 1s in its elevated position, a stop in the
path of said projection, and means on said stop
for locking said projection in the slot of the
control-bar, when said key 1s depressed; sub-
stantially as described.

83. Thecombination withadepressible key,
of a gravitating block pivotally carried there-
by, a gulde for the key which codperates with
the block when the key 1s elevated to set the
block 1n proper position, a projection carried
by said block, a control-bar having a slot nor-
mally in the path of said projection, and a
stop having an inclined shoulder which forces
sald projection laterally and locks the same
to the control-bar when the key is depressed:
substantially as described. l

84. In a computing-machine, the combina-
tion with a series of 1item-wheels on which the
1tems are initially set up, of a series of total-
1zing-wheels, means tfor moving the totalizer-
wheels radially as a gang into operative rela-
tion with the item-wheels, after the items
have been set up in the item -wheels, and
means for accumulating the items in the to-

‘talizer by reversely rotating the item-wheels;

substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

CHARLES STAHLBERG.

Witnesses: |
Epwarp E. Longan,
JOHN D. Rirrry.
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