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o adll whom it May Concern.

‘Be it known that I, Avexanpezr T. Brown,
a citizen of the Umted States, and a resident
of Syracuse, in the county of Onondaga
and State of New York, have invented a
certain -new and' useful Recording - Ma-
chine, of which the following is a specifica-
tion.

This invention relates to recording ma-
chines, and particularly time recorders in
which the records are made upon cards, and
it has for its object a particularly simple
and efficient means by which the perfect
records “of the different workmen are all

made at ‘the regular entering and regular

leaving: times~ 11’1'espectlve of whether the
worlaman enters several minutes early or
leaves several minutes late,

The invention further has for its object
simple and eflicient. means for controlling
the movement of the recorder or marker.
Other objects will appear throughout the
specification.

The invention consists in the combinations
and constructions hereinafter set forth and
cldimed. ‘

In describing this invention, reference is
had to the accompanying drawings, in which
like' characters designate corresponding
parts in all the views.

Figure 1 is a vertical sectional view,partly
in elev%tlon, of a time recorder embodying
my invention.

Fig. 2 is a plan of the recording mecha-
nism, partly in section.

Fig. 8 is an enlarged front elevation look-
ing upwardly in Flo 2, parts being broken
away.

Fig. 4 is a detail view of the mechanism
for controlling the advance of the recorder.

Figs. 5 and 6 are sectional views taken ve-
spectively on lines A—A and B—DB, Iig. 4.

Fig. 7 is a sectional view taken on the
plane of line C—C, Fig. 2

Fig. 8 is a plan view: of the card used in
connoction with my recording machine.

This recording machine comprises, gener-
ally, a recorder or marker; a driving mecha-
nism having a. uniformly actuated driving
element c_onnoctﬂd to the recovdel, means for
seiting the vecorder ahead of the driving
element means for holding the recorder in
1 position until the driving ele-

e uy&mfroms‘a ‘of the driving element and

Specification of Letters Patent.

‘wuoht up with the recorder and

Patented Dec. 16, 1919.
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the recorder is restored, and 'means actu-
ated by ‘the driving means for controlling
the advance of the recorder and the opera-
tion of the holding means.

The machine further comprises 2 recorder
including a shiftable member and means for

shifting said member relatively to its feed-

Ing movement at the time the recorder is be-
ing advanced relatively to the uniformly ac-
tlnted driving element,

This invention is here shown as embodied
in a time recording machine and the time
movement is the driving mechanism or
prime mover and controls the various oper-
ations of the mechanisms to be described.

1 designates the time movement which is
located i in the upper portion of the inclosing
case 2 of the machine. 3 is a frame located
in the lower portion of the case 2 and sup-
porting the mechanism constituting the in-
vention.

4, Tigs. 2 and 8, is the recorder mecha-
nism as a whole which is here shown as rota-
table about an axis and as including an im-
pression making member or members shift-

able radially rolativ rely to sald axis at pre-
determined pericds. As hers shown, the re-
corder is a punch including two members or
sections, one of which is mounted on a slide
5 movable radially in the front of a body 6
mounted upon a shaft 7 suitably journaled
in the frame 38, and the other of which is a

plunger opposed to the former member and
normally spaced apart therefrom. During

one working period, as in the morning, the
recorder members are held in their nuter po-
sition relatively to the axis of the shaft 7,
whereas, in another period. as the afternoon,
thev are bsld in their inner position rela-
tively to said shaft.

The slide 5 moves in a channel in the body
6 and is held therein at one end by the arm
10 to be described and at the other end by
a pin 54 carrying a wiper 55 coacting vwith
the shifting cam 51 to be hereinafter de-
scribed.

8 designates the member supported by the
slide 5, and 9 the plunger opposed thereto.
In order that the part 9 may have the same
orbital and radial movements as the part 8
which is carried by the slide 5, rock arms10,
11 are pivoted at their free ends to the parts
8, 9 respectively and have a common bear-
ing 12 mounted on a pivot 13 spaced apart
from the axis of the shaft 7 a-greater dis-
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tance than the path of the recorder mem-
bers 8, 9 and carried by the upper ends of
links 14 which are pivoted to the frame at
15 at their lower ends.

During the rotation of the body 6 and
the mdlal movement of the slide 5, as here-
tofore described, the rock arm 10 will of
course partake of the movement of the sec-
tion 8 of the recorder and such movement
will be transmitted to the arm 11 as the
arm 11 is rigid with the arm 10 and both
arms can remprocate during their pivetal
movement owing to the hnks 14.

The time movement is the prime actuator
of the recording means 4. The means for
actuating the recordlnrr means ahead of the
prime actuator or the uniformly actuated
driving member comprises a spring 16, Fig.
7, located in a suitable barrei 18 mounted on
the shaft 7, one end of the spring being con-
nected to a hub or sleeve 19 loosely mounted
on the shaft 7, and the other end being con-
nected at 20 to the barrel 18, the barrel 18
being connected to the shaft 7 to rotate the
same by means of a pawl 21 carried by the
barrel and coacting with a ratchet wheel 22
on a sleeve 23 which is keyed by means of
a set screw 24 to the shaft 7. The sleeve
19 is provided with a suitable sprocket wheel
25 over which runs a sprocket chain 26, Fig.
1, which also coacts with a sprocket wheel
97 associated with the time movement. The
time movement through the sprocket chain
26 tends to constantly tension the spring 16
which in turn tends to rotate the shaft 7.
The spring 16 therefore, serves to transmit
the motion of the time movement to the re-
cording means, as well as to advance the
recording means relatively to the time move-
ment. The pawl 21 and ratchet wheel 22
permit tensioning of the spring.

The means for controlling the rotation of
the recording means is actuated from the
time movement, and as here shown, com-
prises a vertical shaft 28, Figs. 1. 2 and 4
connected to'the time movement at its upper
end by means of a shaft 29 coupled thereto
and to the time movement, escapement mem-
bers 30, 31 mounted on the lower end of the
shaft 28, and a wheel 32 mounted on the
shaft 7 and rotatable therewith and coact-
ing with the escapement. The wheel 32 is
here shown as provided with a series of
peripheral teeth 83 and a peripheral blank
34, and the memnmbers 80, 31 are here shown
as disks having notehes 35, 36, Fig. 6, ar-
ranged out of alinement, the notches being
wide enough to permit the teeth 33 to pass
therethrough. - As the notches are out of
alinement, the teeth will pass through one of
the notches 35 of the upper disk when said
notch registers therewith and will be stopped
by the portion between two of the notches 36
of the lower disk 81 unti] the lower disk 31
advances far enough to register a notch with

1,325,138

said tooth whereupon the wheel advances one
tooth while another tooth engages the disk
30 between two of the notches 35. Conse-
quently, when the blank 34 registers with
the disks 30, 31, the wheel 32, and conse-
quently the m‘u‘kel, will m‘Lke an advance
equal to the number of teeth that could be
contained in said blank. But means is pro-
vided for determining when the start of
said advance takes place and for limiting
this advance independently of the escape-
ment and for holding the wheel 32 in its
advanced position nntil the escapement has
made a predetermined number of operations,
that is, until the time movement or other
prime mover has caught up with the wheel
32 and the normal synchronism of the parts
is restored. This means consists of a spring
pleqsod detent 37, Fig. 4, having a bearing
37+ mounted on a shaft 38 supported by the
frame, the detent having a shoulder 39 co-
acting with laterally projecting shoulders
40, 4T on the wheel 32. A spring 37’ nor-
mally holds the detent in position to engage
the shoulder 40 as the shoulder 40 approaches
the position shown in Fig. 4. Said spring
37" encircles the bearing 37* and is anchored
at one end to the frame and is connected at
its other end to the detent 37.

The means for operating the detent 37 is
controlled by the time movement and in-
cludes a wheel 42 mounted on a shaft 43
suitably supported in the frame, the wheel
having adjustable points or trippers 44, 45,
arranged thereon to engage a rock arm 46,
Figs. 2 and 4, mounted on the bearing 37* on
which the pawl 37 is mounted.

The wheel 42 is connected to the time
movement to rotate once in 24 hours and is
provided with suitable graduations thereon
to determine the pla(‘m" of the trippers 44,
45 so that they will act at the time desired.
There are two pairs of trippers 44, 45, for
a purpose to he hereinafter explained.
When the first tripper 44 engages the arm
46 and lifts the detent 37 out of engagement
with the shoulder 40, the wheel 32 rotates in
advance of the prime mover nntil the shoul-
der 41" engages the detent. the detent hav-
ing heen pressod by its spring 37" into posi-
tion to engage said shoulder 41: and said
detent then holds the wheel 32 from move-
ment until the tripper 45 engages the arm
46, whereupon the wheel 32 is actuated one
step so that the shoulder 41 passes the shoul-
der 39 and the remainder of the movement
of the wheel 32 is a step movement con-

trolled by the escapement members 30, 31. .

The wheel 32 makes a complete revolution
by the time the second pair of trippers 44,
45, come into pocntlon to engage the detent
87. The shaft 7 makes a rotation once every
6 hours while the shaft 42 rotates once in
24 houre. The shaft 43 is actuated from the
escepement shaft 28 by means of a worm
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47 mounted on the shaft 28 and meshing
with a worm gear 48 mounted on the shaft
43, see Figs, 1, ;2 and 4.

The means for effecting the radial move-
ment, of the recorder members 8, 9, comprises
a part or cam 49, Figs. 2 and 3 Jome]s
mounted on the shaft and connested to the
recorder member or body 6 to normally
rotate therewith, and means for holding the
cam from rotation with the recorder at pre-
determined points usually when the wheel
32 and the recorder are making their long
advance step, as when the blank portion 34
of the wheel 32 registers with the escape-
ment members 30, 31. The cam 49 is here
shown as mounted on the shaft 7 in the
rear of the guide or body 6.

As here shown, the eam 49 1s formed with
a plurality of high and low points 50, 51
on its periphery, each of these points hav-
ing depressions or seats,- and a roller or
wiper 52 projects rearwardly from the slide
5 and engages the Dermherv of the cam 49
and 18 nonnml].y loeated in one of the seats
at & high or low point 50 or 51. The slide
is pressed in one direction by a spring 53,
Fig. 2, which normally tends to hold the
wiper 52 against the cam 49 and to cause
the wiper to impositively or Vleldmolv ]ock
the slide to the cam. The wiper 52 is
mounted upon a pin 54 projectintr from the
slide 5 through a slot 55 in the hottom of
the body 6, und the spring 53 is located in
a recess 56 in the slide 5 and abuts at one
end against one end of the recess and at its
other end against an abutment 57 carried
by the body 6. The pin 54 extends through
the bottom of the channel of the body 6 in
which the slide 5 is located and the wiper
52 mounted on the pin serves to normally
hold the slide 5 at one end from detachment.
The other end of the slide is secured in the
channel by means of the arm 10 of the
U-shaped support. The pin 54 coacting
with the end walls of the slot 54 as well
as the arm 10 holds the slide from moving
endwisely out of the channel of the bodyv 6.

The means for holding the cam 49 {rom
rotation includes a detent 59, Fig. 3, mount-
ed on the shaft 38 and having a hook 60
arranged toc be moved into the path of
shoulders 61 provided on the cam 49 aand
paired with the high and low points there-
of. The shaft 38 is a rock shaft supported
in the frame 8 and is provided with a roclk
arim 62 located contigueus to the rock arm
46 in position to be engaged by the trippers
44 of the wheel 42. Said detent 59 is acted
on by the spring 38" in a direction opnosite
to that in which the spring 37" acts on the
ﬂetent 37 and hence, the detent 39 is nor-

mally held out of operative position by the
f,pilﬂo 38’. The trippers 44 are of double
width and the trippers4b are of single width,
see Fig. 5. In operation, when the tripper

nove-
no

8

44 engages both rock arms 46 and 62, it
moves the detent 59 into operative position
so that the cam 49 is held from rotation
with the shaft 7 and hence as the body or
gulde 6 of the recording means rotates with
the shaft 7, the roller 52 moves therewith
over the pbnphelv { the cam from a low
point to a high pomt, or from a high point
to a low point, and hence the slide 5 and
parts attached thereto are shifted radially
in one direction or the other. After the
shifting, the spring 38" moves the pawl
59 out of operative position, and as before
stated, the detent 37 is moved into opera-
tive position by its spring. As the tv ipDe
45 moves toward the rock arms 46 and 62
engages only the rock arm 46 to release the
detent 37 from the shoulder 41 as said trip-
per 45 is of single width only.

The card receiver 63 is located between
the arms 10 and 11, this card receiver con-
sisting of opposing vertical plates spaced
apart to form a slot for the card, and
the piates arve formed with alined clx-
cular openings 64. The plunger or punch
9 which forms part of the recorder is car-
ried by the arm 11. and is normally held
in its retracted position by a spring 65 on
the outer end of the plunger, said end pro-
jecting to the front of the arm 11; and
means 1s provided for operating the punch
in any position of the recorder members 8, 9.

In this embodiment of my invention, this
operating means consists of a plate 66 mov-
able flatwise toward and from the card re-
ceiver to eperate the member 9, by means of
a-hand lever 67. Said hand lever is lo-
cated on one side of the machine and is
mounted at its rear end on a rock shait 68
having vock arms 69, 70 thereon, Figs. 1
and 2, which are connected to the rear ends
of links 71, 72, the front ends of which are
pivoted at 73, T4 to upwardly extending
avins 75, 76, mounted on a horizontal rock
shaft 77 journaled in the fnme, the pivots
73, T4 being trunuions plO}e(}bln laterally
from brackets or flanges 78 on the plate 66.
Obviously, when a card is in the recoiv 01
and the lever 67 is depressed, the punch 9
will be pressed inwardly and will perforate
the card.

As seen in Fig. 8, the card is formed with
a -circular chart representing 6 hours and
the morning hours are designated by nu-
merals on the cutside of the chart while the
numbers representing the afternoon hours
are on the inside of the chart.

In operation, assuming that a regular
work period is from 7 a. m. until 12 noon,
and from 1 p. m. to & p. m., and that a

" workman enters before 7 o’clock, say within

three-quarters of an hour before 7, the per-
foration will be made at 7 o’clock as the
mechanism 1s adjusted in this embodiment
of my mvention so that the wheel 32 and the
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recorder members 8, 9, are advanced, owing
to the blank 34, ahead of the time move-
ment to set and hold the recorder at To’clock
until the time movement and mechanism ac-
tuated directly thereby have canght up with
the recorder members, whereupon the wheel
32 advances at regular intervals until noon
when the detent 37 engages the shoulder
40 and holds the wheel 32 and recorder from
advancing until the clock registers, say
12.15, whereupon the detent 37 is released
by the tripper 44 as previously described
and the wheel 32 and recorder advance to
carry the recorder in position opposite the
afternoon entering time as 1 p. m., the de-
tent 37 engaging the shoulder 41 when the
recorder is in this position.

During this advance movement of the
wheel 32 and recorder, the tripper 44 also
engages the rock arm 62 which moves the
detent 59 into engagement with one of the
shoulders 61 on the cam 49 causing the cam
to remain stationary so that the recorder
slide 5 is shifted inwardly radially as the
roller 52 rides from the low point to the
high point of the cam. Hence the recorder
members 8, 9 are shifted radially toward
the axis of the shaft 7 into position to make
the afternoon records.

The spring 38" immediately moves the
detent 59 out of operative position after
the radial shifting of the recorder but the
detent 37 remains engaged with the shoul-
der 41 until depressed by the tripper 45 at
1 o’clock, whereupon the regular rotation or
feeding movement of the wheel 32 and re-
corder begins and continues until 5 o’clock
when the detent 37 again engages the shoul-
der 40 and holds the recorder from rota-
tion.

Thereafter, all the “out” registrations will
be opposite the 5 o’clock numeral on the
card irrespective of how late after 5 p. m.
up to three-quarters of an hour, or other
period, the record is made.

The trippers 44 and 45 must be adjust-
ed for different lengths of work days and
the object of having all the perfect records
in exactly the same place is that when the
perforated card is placed in a computing
machine, forming the subject matter of an-
other application, the operations of which
machine are governed by the positions of the
perforations, an accurate computation of
the time used by the workman will be made.
Any late or irregular registrations will be
made on the card while the recorder and
wheel 32 are being actuated regularly by
the escapement. )

Having thus fully described my inven-
tion, what I claim is:—

1. In a recording machine, the combina-
tion of a recorder and a driving mechanism
therefor, the latter including an element

moving substantially uniformly, the recorder

1,325,138

and said driving element moving substan-
tially uniformly in normal feeding relation
during a portion of the cycle of movement
of the recorder, and thereafter the recorder
moving relatively to said driving element to
a point in advance of the position it would
then have assumed had it continued in said
feeding relation, and means for auto-
maticzﬁly controlling at regular intervals
the movement of the recorder uniformly
with the driving element and relatively to
the driving element, substantially as and
for the purpose described.

2. In a recording machine, the combina-
tion of a recorder and a driving mechanism
therefor, the latter including an element
moving substantially uniformly, the recorder
and the driving element moving substan-
tially uniformty in normal feeding relation
during a portion of the cycle of movement
of the recorder, the vecorder then ceasing its
movement in normal feeding relation with
the driving element, the driving element
then advancing relatively to the recorder,
the recorder then moving relatively to the
driving element to a point in advance of
the position it would then have assumed had
it continued in said feeding relation, the
driving element thereafter advancing rela-
tively to the recorder until said feeding rela-
tion of the recorder and the driving element
is reéstablished, and thereupon the recorder
and the driving element continuing in nor-
mal feeding relation during the balance of
the cycle of movement of the recorder, sub-
stantially as and for the purpose specified.

3. In a recording machine, the combina-
tion of a recorder advancing a plurality of
short steps and thereafter a long step in
substantially the same time as each short
step, and a driving mechanism including an
element moving substantially uniformly and
advancing in normal feeding relation with
the recorder while the same is advancing in
short steps, the driving element, after the
long step of the recorder, advancing rela-
tively to the recorder until said feeding
relation between the driving element and the
recorder is reéstablished, substantially as
and for the purpose set forth.

4. In a recording machine, the combina-
tion of a recorder and a driving mechanism
therefor, the latter including an element ad-
vancing substantially uniformly, the re-
corder successively advancing relatively to
the driving element a plurality of short steps
and a long step, and the driving element ad-
vancing relatively to the recorder after each
step thereof, and for a longer time equal
to the number of short steps contained in
the long step after said long step than after
one of such short steps, substantially as and
for the purpose described.

5. In a manually operated recording ma-
chine, the combination with a recorder and
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a driving mechanism therefor, the latter in-
cluding an element advancing substantially
uniformly, and the recorder, during a por-
tion of 1ts cycle of movement, advancing
relatively to the driving elemient; of time-
controlled means for controlling the ad-
vance of the recorder, said means being
dependent of the manually movable
of the recording machine and being
by the driving mechanism, substantially
and for purpese spectiied.

8. In a recording machine, the combina-
tion with a recorder and a driving imecha-
nigm therefor, the latter including an element
advancing substantially uniformly, and the
recorder, during a portion of its cycle of
movement, advancing relatively to the driv-
ing element, and the driving clement ad
vancing relatively to the recorder after saic
advance.of the recorder; of time-controlle
means for controlling the advance of the
recorder, substantially as and for the pur-
pose set forth.

7. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the Iatter including an element
advancing substantially uniformly, and the
recorder advancing relatively to the driv-
ing element a plurality of short steps and a
long step, and the driving element advanc-
ing relatively to the recorder after each step
of the latter; of time-controlled means for
controlling the advances of the recorder,
substantially as and for the purposs de-
seribed.

8. In o recording machine, the combin
tion with a recorder and a driving mecha-
nism therefor, the latter including an element
moving -substantially wniforinly, the ve-
corder advancing in norinal feeding relat

oy

foand

of its cycle of moveraent, and theveatter ad
vancing relatively to the driving elem
and said driving element advancing
tively to thé recorder after the advance
ths latier; of means for holding
corder preliminary to its advance rela
to the driving element, substantially a
for the purpose specified.

9. In.a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an element
noving  substantielly uniforn
corder i jurali
i n tion
elexr er a
gten dri
gaid

e "

nary to its long
for the purpose

&

10, In ¥
tion with & recorder and g driving
nism therefor, the latter including an element

moving substantially uniformly, the rve-

corder advancing in normal feeding relation
with the driving element during a portion
i

of its cycle of movement, and thereatter ad-
vaneing relatively to the driving element,
and said driving element advancing rela-

tivels the recorder after said advance of
the latter; of means for holding the recorder
i > said advancs of the dmving element,
and for the purpose de-

0
as

il In a recoiding machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an cle-
ment moving substantially uniformly, the
recorder advancing in normal feeding rela-
tion with the driving element during a por-
tion of its cycle of movement, and there-

fter advancing velatively to the driving
element, and said driving element advancing
relatively to the recorder after the advance
of the latter; of means for holding the ve-
corder preliminary to its advance relatively
to the driving element and for holding the
recorder during sald advance of the driving
element, substantially as and for the pur-
pose specified.

12, In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment moving substantially uniformly, the
recorder advancing a plurality of short steps
in normal feeding relation with the driving
element, and thereafter advancing a long
step rvelatively to the driving element, and
said driving element advancing reldtively to
the recorder atter the long step thereof; of
means for holding the recorder from ad-
vancing before and after its long step, sub-
stantially as and for the purpose set forth.

18. In a vecording machine, the combina-
tion with a recorder member advancing in
steps of different character in its eycle of
movement; of means for controlling one
chaiacter of the steps of the recorder mem-
ber, and means operating independently of
the former means for controlling another
character of the gteps of said recorder mem-
er, substantially as and for the purpose. de-
ribed.
i4, In a recording machine, the combina-
recorder advancing.a plurality
and a long step in its cycle
means for controlling the
recovder, and means op-
ly of the former means
ing the long step-of the vecorder,
; 1 for the purpose speci-
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n a recording machine, the: combina-
tion with a recorder advancing a plurality
of short steps and a long step in its cycle of
movement; of means for holding the re-
corder before and after its short steps, and
means operating independently of the for-
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mer means for holding the recorder before
and after its long step, substantially as and
for the purpose set forth.

16. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the recorder advancing a plu-
rality -of short steps and a long step in its
cycle of movement; of means for controlling
the short steps of the recorder, means oper-
ating independently of the former means
for controlling the long step of the recorder,
and means connected with the driving
mechanism and operating both of the con-
trolling means, substantially as and for the
purpose described.

17. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment moving substantially uniformly, the
recorder advancing a plurality of short steps
in normal feeding relation with the driving
element, and thereafter advancing a long
step relatively to the driving element, and
said driving element advancing relatively to
the recorder after the long step thereot; of
means for controlling the short steps of the
recorder, means operating independently ot
the former controlling means for controlling
the long step of the recorder, and means con-
nected to the driving mechanism for operat-
ing both of said controlling means, substan-
tially as and for the purpose specified.

18. In a recording machine, the combina-
tion of a recorder and a driving mechanism
therefor, the latter including an element ad-
vancing ‘substantially uniformly, and the
recorder advancing relatively to the driving
element a plurality of short steps and a long
step, and the driving element advancing rel-
atively to the recorder after cach step of the
latter, and said driving mechanism also in-
cluding automatically operating means for
effecting the advance steps of the recorder,
substantially as and for the purpose set
forth.

19. In a recording machine, the combina-
tion of a recorder and a driving mechanism
therefor, the latter including an element ad-
vancing substantially uniformly, and the
recorder advancing relatively to the driving
element a plurality of short steps and a long
step, and the driving element advancing rel-
atively to the recorder after each step of the
latter, and said driving mechanism also in-
cluding a spring interposed between the re-
corder and the driving element and serving
to automatically advance the recorder rel-
atively to said element, substantially as and
for the purpose described.

20. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment moving substantially uniformly, the
recorder, during a portion of its cycle of
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movement, advancing relatively to the driv-
ing element, and said driving element ad-
vancing relatively to the recorder after the
advance of the latter; of means for holding
the recorder preliminary to its advance rel-
atively to the driving element, and means
operated by the driving mechanism for con-
trolling the advance of the recorder and the
operation of the holding means, substan-
tially as and for the purpose specified.

21. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment moving substantially uniformly, the
recorder advancing a plurality of short
steps in normal feeding relation with the
driving element, and thereafter advancing
a long step relatively to the driving ele
ment, and said driving element advancing
relatively to the recorder after the long step
thereof; of means for holding the recorder
from advancing before and after its long
step, and means operated by the driving
mechanisim for controlling the advances of
the recorder and the operation of the hold-
ing means, substantially as and for the pur-
pose set forth.

22. In a manually operated recording ma-
chine, the combination with a recorder and
& driving mechanism therefor, the latter in-
cluding a movable element connected to
transmit motion to the recorder, and the
recorder, during a portion of its cycle of
movement, advancing relatively to the driv-
ing element, and said driving mechanism also
including automatically operating means
for effecting said advance of the recorder,
such means being independent of the manu-
ally movable parts of the recording ma-
chine; of time controlled means for control-
ling the advance of the recorder, substan-
tiaily as and for the purpose described.

23. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment advancing substantially uniformly,
and the recorder advancing relatively to the
driving element a plurality of short steps
and a long step, and the driving element ad-
vancing relatively to the recorder after each
step of the latter, and said driving mecha-
nism also including means interposed be-
tween the recorder and the driving element
and serving to automatically advance the
recorder relatively to said element; of time
controlled means for controlling the ad-
vances of the recorder, substantially as and
for the purpose described.

24. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the recorder advancing in
steps of different character in its cycle of
movement, and the driving mechanism in-
cluding an element moving substantially
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uniformly, the recorder moving relatively
to- the driving element while making one
character of its steps, and said driving
mechanism also including automatically op-
erating means Tor effecting one of said char-
acter-of steps of the recorder; of means for
controlling one character of the steps of the
recorder, and additional means for control-
ling another character of the steps of the
recorder, substantially as and for the pur-
pose specified.

25. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment advancing substantially uniformly, the
recorder advancing relatively to the driving
element a plurality of short steps and a long
step, and the driving element advancing
relatively to the recorder aiter each step
of the latters and said driving mechanism
also inciiding means interposed between the
recorder and the driving element and serv-
ing to automatically advance the recorder
relatively to sald element; of means for con-
trolling the short steps of the recorder,
means operating independently of the
former controlling means for controlling the
long step of the recorder, and means for op-
erating both -of said controlling means, sub-
stantially as and for the purpose set forth.

26. In a recording machine, the combina-
tion of a recorder, driving mechanism for
the recorder, a uniformly actuated govern-

ing means coacting with the recorder and

operating to successively release and re-
strain the recorder to permit it to take a
plurality of short steps in synchronism with
the governing means and to thereafter re-
lease the recorder to permit it to take a long
step relatively to the governing means, said
governing means being movable independ-
ently of the recorder after the long step
thereof, and means for holding the recorder
in its position assumed after its long step

5 until the ‘governing means has operated to

an exteint corresponding to the long step of
the vecorder, substantially as and for the
purpose described.

27. In a recording machine, the combina-
tion of a recorder, driving mechanism for
the recorder, a uniformly actuated govern-
ing means coacting with the recorder, and
operating to successively release and restrain
the recorder to permit 1t to take a plurality
ot short steps in synchronism with the gov-
erning means and to thereafter release the
vecorder to permit it to take a long step
relatively to the governing means, sald gov-
erning means being movable independently
of the recorder after the long step thereoi,
and meéans for holding the recorder from
movement when released by the governing
means before the long step, for thereafter
releasing the recorder to take its long step,

7

and for holding the recorder after its long
step until the governing means has operated
to an extent corresponding to the long step
of the recorder, substantially -ag and for the
purpose specified.

28. In a recording machine, the combina-
tion of a recorder, driving mechanism for
» recorder, a uniformly actuated  escape-
ment successively releasing and restralning
the recorder and thereby dividing a portion
of the advance movement of the rvecorder
into a number of short steps, means releas-
ing the recorder from the escapement to
permit the recorder to make a long step, and
means for holding the recorder from ac-
tuation after its long step while the escape-
nment completes a number of operations cor-
responding to the long step of the recorder,
substantially as and {for the purpose set
forth.

29. In a recording machine, the combina-
tion with a recorder and driving mechanism
therefor; of a wheel movable with the ve-
corder and forined with aseriesof teeth and
with a blank between two of the teeth ex-
ceeding 1n length regular spaces between the
teeth, a uniformly actuated escapement co-
acting with the teeth to divide a portion of
the advance movenient of the recorder into
a number of short steps, the blank causing
the escapement to permit the wheel to make
o long step when said blank is registered
with the escapement, and means for holding
the wheel from advancing after its long step
until the escapexient has made a number of
operations corresponding to said blank, sub-
stantially as and for the purpose described.

30. In a recording machine, the combina-
tion with a recorder and driving mechanism
therefor; of means controlling the move-

ment of the recorder during a portion of its 1

cycle of movement, said means comprising
a wheel moving with the recorder and
formed with a shoulder, a pivoted detent
coacting with said shoulder, and time con-

trelled means for operating the detent, and i

means for controlling the movement of the
recorder during the balance of its cyecle of
movement, substantially as and for the pur-
pose specified. '

31, In a recording machine, the combina- 11

tion with a recorder and driving mechanism
thevefor; of means controlling the wmove-
ment of the recorder during a portion of its
cycle of movement, said means comprising
a wheel moving with the recorder and
formed with spaced apart shoulders, =»
pivoted detent coacting with the shoulders,
and time controlled means for operating the
detent, and means for controlling the move-
ment of the recorder during the balance of
its cycle of movement, substantially as and
for the purpose set forth. ,

32. In a recording machine, the combina-
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therefor; of means controlling the move-
ment of the recorder during a portion of its
cycle of movement, said means comprising
a wheel moving with the recorder and
formed with spaced apart shoulders, a
pivoted detent coacting with the shoulders,
and time controlled means for operating the
detent comprising a rotating wheel and
spaced apart trippers adjustably carried by
the wheel and successively coacting with the
detent, and means for controlling the move-
ment of the recorder during the balance of
its cyele of movement, substantially as and
for the purpose described.

33. In a recording machine, the combina-
tion of a driving mechanism, a recorder
actuated by the driving mechanism and
movable in uniform and nonuniform steps
during its cycle of movement, means for
controlling the uniform steps of the re-
corder, additional means for controlling the
nonuniform steps of the recorder, and a
time controlled member connected to both
of the controlling means and to the driving
mechanism, substantially as and for the pur-
pose set forth.

34. In a recording machine, the combina-
tion with a recorder and driving mechanism
therefor; of rotating means movable with
the recorder and formed with teeth, a uni-
formly actuated escapement coacting with
the teeth to divide a portion of the cycle of
movement of the recorder into a number of
short steps, means releasing the rotating
means from the escapement to permit the
recorder to make a long step during anothex
portion of said cycle, and a detent coacting
with said rotating means for holding the
recorder from advancing after its long step
until the escapement has made a number of
operations corresponding to said long step,
substantially as and for the purpose de-
scribed.

35. In a recording machine, the combina-
tion with a recorder and driving mechanism
therefor; of a wheel movable with the re-
corder and formed with a series of teeth
and with a blank between two of the teeth
exceeding in length regular spaces between
the teeth, a uniformly actuated escapement
coacting with the teeth to divide a portion
of the advance movement of the recorder
into a number of short steps, the blank caus-
ing the escapement to permit the wheel to
make a long step when said blank is regis-
tered with the escapement, and a detent co-
acting with the wheel for holding it from
advancing after its long step until the es-
capement has made a number of operations
corresponding to said blank, substantially
as and for the purpose specified.

36. In a recording machine, the combina-
tion with a recorder and driving mechanism
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therefor; of rotating means movable with
the recorder and formed with teeth and with
a pair of spaced apart shoulders, a uni-
formly actuated escapement coacting with
the teeth to divide a portion of the cycle of
movement of the recorder into a number
of short steps, means releasing the rotating
means from the escapement to permit the
recorder to make a long step during another
portion of said cycle, and a detent coacting
with said shoulders for holding the recorder
at the beginning and end of 1its long step,
substantially as and for the purpose set
forth.

37. In a recording machine, the combina-
tion with a recorder and driving mechanism
therefor, the latter including a shaft; of
rotating means movable with the recorder
and formed with teeth, a uniformly actu-
ated escapement coacting with the teeth to
divide a portion of the cycle of movement
of the recorder into a number of short steps,
means releasing the rotating means from
the escapement to permit the recorder to
make a long step during another portion of
said cycle, a detent coacting with said rotat-
ing means for holding the recorder from
advancing after its long step until the es-
capement has made a number of operations
corresponding to said long step, and driving
connections from said shaft to the escape-
ment and the detent for operating the same,
substantially as and for the purpose de-
seribed.

38. In a recording machine, the combina-
tion with a recorder and driving mechanism
therefor; of rotating means movable with
the recorder and formed with teeth, a uni-
formly actuated escapement coacting with
the teeth to divide a portion of the cycle of
movement of the recorder into a number of
short steps, means releasing the rotating
means from the escapement to permit the
recorder to make a long step during another
portion of said cycle, a detent coacting with
said rotating means for holding the recorder
from advancing after its long step until the
escapement has made a number of operations
corresponding to said long step, and time
controlled means for operating the escape-
ment and the detent, said means comprising
a rotating wheel, and means adjustably
mounted on the wheel for coacting with the
detent, substantially as and for the purpose
specified.

39. In a recording machine, the combina-
tion with a recorder and driving mechanism
therefor; of a wheel movable with the re-
corder and formmed with a series of teeth
and with a blank between two of the teeth
exceeding in length regular spaces between
the teeth, a uniformly actuated escapement
coacting with the teeth to divide a portion
of the advance movement of the recorder
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into a number of short steps, the blank caus-
ing the escapement to permit the wheel to
malke-a long step when said blank is regis-
tered with the escapement, and time con-
trolled means for operating the escapement
and the detent, said means comprising a ro-
tating wheel and spaced apart tiippers ad-
justably carried by the wheel and suec
sively coacting with the detent, substan-
tially as and for the purpose set forth.

40. The combination of a recorder mem-
ber having a mevement about an axis, a sec-
ond member pivotally connected to the first
member eccentric to said axis, a punching
tool carried by the second member, and
traveling means for supporting the second
member at a point spaced apart from the
axis of said pivotal connection, substan-
tially as and for the purpose described.

41, The combination of & recording ele-
ment comprising a part having a movement
about an axis, a member movable with said
part about its axis and shiftable velatively
to said axis, a second member pivotally con-
nected to the first member eccentric to said
axis, and a punching tool supported at ap-

5~

proximately the pivetal connection betiveen
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the first and second members, substantially
as and for the purpose specified.

42. The combination of a recording
ment comprising a member having a move-
ment about an axis, a second member mov-
able with the first member about its axis snd
shiftable relatively to said axis, & third
member pivotally connected to the seconc
member eccentric to said axis, a punching
tool carried by the third member, a support
fixed from movement with the first member,
and a fourth member pivotally commected
to the support and pivotally connected to
the third member at a point spaced apart
from the axis of said pivotal connection, sub-
stantially assand for the purpose set forth.

43. The combination of a recording ele-
ment comprising & member having a move-
ment about an axis, a second mernber wmov-
able with the first member about its axis
and shiftable relatively to said axis, a third
member pivotally connected at one end to
the second member eccentric to said axis, a
punching tool carried by said end of the
third member, 2 support fixed from move-
ment with the first member, and a fourth
member pivetally connected to the support
and pivotally connected to the other end of
the third member, substontially as and for
the purpose described.

44, The combination of a recording ele-
ment comprising a part having a movement
about an axis, a first member pivotally con-

ele-

‘nected to said part eccentric to said axis, a

puiching tool carried by the first member,
a support fixed from movement with said
part, and a second member pivotally ecn-

nected to the support and pivotally connect-
ed to the first member at a point spaced
apart from the axis of the pivotal connec-
tion of said part and the first member, a dis-
tance greater than the diameter of the path
of the punching tool about the first-men-
tioned axis, substantially as and for the pur-
pose specified.

45. The combination of a recording ele-
ment comprising & member having a move-
ment about an axis, a second member piv-
otally connected to the first member eccen-
tric to said axis, a punching tool carvied by
the second member in substantially axial
alinement with the axis of the pivotal con-
nection between the first and second mem-
bers, and means for supporting the second
member at a point spaced apart from the
axis of said pivotal connection, substantially
as and for the purpose set forth.

46. The combination of a recording mem-
ber having a movement about an axis, a sub-
stantially U-shaped member having one arm
pivotally connected to the first member ec-
centric to said axis and movable in a plane
parallel to the plane of movement of the re-
corder member and having the opsning of
the U-shaped member arranged to receive a
card in position parallel to the plane of
movement of the recorder member, and a
punching tool carvied by the other arm of
the second member, substantially as and for
the purpose described.

47. The combination of a recorder mem-
ber having a movement about an axis, a sub-
stantially U-shaped member having one arm
pivoted at its free end to the first member
eccentric to said axis and movable in a plane.
parallel to the plane of movement of the re-
corder member and having the opening of
the U-shaped member arranged to receive
and hold a card in a position in front of and
parallel to the plane of movement of the
recorder membear, a punching tool carried by
the free end of the other arm of the second
member, and means for pivotally supporting
the Intermediate part of the second member,
substantially as and for the purpose speci-
fied.

48. The combination of a recording mech-
anism comprising a meimber having a move-
ment about an axis, a second member mov-
ble with the first member abowut its axis,
nd shiftable relatively to said axis, a third
ber pivotally connected to the second
member eccentric to sald axis, a punching
tool carried by the third member at approxi-
mately the pivotal connection between. the
second and third members, a support fixed
from movement with the first member, and
a fourth member pivotally connected to the
support and pivotally connected to the
third member at a point spaced apart from
the axis of the pivotal conneetion of the sec-
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ond and third members, a distance greater
than the diameter of the path of the punch-
ing tool about the first-mentioned axis, sub-
stantially as and for the purpose set forth.

49. In a recording machine, the combina-
tion of a movable member, a second member
movable with the first member and movable
relatively thereto, and a recorder compris-
ing two members movable with the second
member, one of the recorder members being
movable toward and from the other, sub-
stantially as and for the purpose described.

50. In a recording machine, the combina-
tion of a member having a movement about
an axis, a second member pivotally connect-
ed to the first member eccentric to said axis,
and a recorder comprising two members
movable with the second member, one of
the recorder members being movable toward
and from the other, substantially as and for
the purpose specified.

51. In a recording machine, the combina-
tion of a movable member, a second member
movable with the first member and movable
relatively thereto, the second member having
a card passage therein arranged to receive a
card in a position parallel to the path of
movement of the first and second members
in any position of said first and second mem-
bers, and a recorder comprising two mem-
bers arranged at opposite sides of the pas-
sage and movable with the second member,
one of the recorder members being movable
relatively to the other, substantially as and
for the purpose specified.

52. In a recording machine, the combina-
tion of a movable member, a second mem-
ber movable with the first member and mov-
able relatively thereto, a third member mov-
ably connected with the second member and
including a card passage, and a recorder
comprising opposing coacting members ar-
ranged at opposite sides of the passage, sub-
stantially as and for the purpose set forth.

53. In a recording machine, the combina-
tion of a member having a movement about
an axis, a substantially U-shaped member
having one arm pivotally connected to the
first member eccentric to its axis, and a re-
corder comprising opposing coacting mem-
bers carried respectively by the arms of the
second member, substantially as and for the
purpose described.

54. In a recording machine, the combina-
tion of a member having a movement about
an axis, a substantially U-shaped member
having one arm pivotally connected to the
first member eccentric to its axis, a recorder
comprising opposing coacting members car-
ried respectively by the arms of the second
member, and means for supporting the sec-
ond member at a point spaced apart from
the axis of said pivotal connection, substan-
tially as and for the purpose specified.
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55. In a recording machine, the combina-
tion of a member having a movement about
an axis, a member having a passage and
arms at opposite sides of the passage, and a
recorder comprising two coacting members,
one pivotally connecting the first and second
members, and the other being arranged in
substantially axial alinement with the piv-
otal connection between the first and second
members, substantially as and for the pur-
pose set forth.

56. In a recording machine, the combina-
tion of a member movable in a path and a
recorder movable with said member in said
path and shiftable relatively thereto in a
direction crosswise of said path, shifting
neans comprising a part normally movable
with the supporting member, means for
holding at intervals said part from move-
ment with the supporting member and a
carrier movable with the supporting mem-
ber and coacting with said part of the shift-
ing means in order to be moved during the
movement of the supporting member when
the shifting part is held fromn movement,
substantially as and for the purpose de-
seribed.

57. In a recording machine, the combina-
tion with a revoluble member and a recorder
revoluble with the member and shiftable ra-
dially relatively thereto; of shifting means
comprising a cam revoluble with the mem-
ber, means for holding the cam from revolu-
ble movement with the member, and a part
connected to the recorder and coacting with
the cam when held from movement with the
revoluble member and thereby shifting the
recorder, substantially as and for the pur-
pose specified.

58. In a recording machine, the combina-
tion with a revoluble member, a recorder
carrying member arranged at one side of
the revoluble member and revolnble there-
with and shiftable relatively thereto in
a direction at an angle to its path of travel
during rotation thereof, and a recorder car-
ried by the carrying member; of shifting
means comprising a part arranged at the op-
posite side of the revoluble member and
movable therewith, means for holding said
part from movement with the revoluble
member, and a part connected to the carry-
ing member and coacting with said part of
the shifting means when held from move-
ment with the revoluble member and there-
by shifting the recorder, substantially as
and for the purpose set forth.

59. In a recording machine, the combina-
tion with a revoluble member, a recorder
carrying member revoluble with the first
member and shiftable radially relatively
thereto, and a recorder carried by one end
of the recorder carrying member; of shift-
ing means comprising a part revoluble with
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the revoluble member, means for holding
said part from revoluble movement with the
revoluble member, and means connected to
the other end of the recorder carrying mem-
ber and ¢oacting with said part of the shift-
ing means when held from movement with
the revoluble member and thereby shifting
the recorder carrying member, substantially
as-and for the purpose described.

60. In a recording machine, the combina-
tion with a revoluble member, a recorder
carrying member revoluble with the revolu-
ble member and shiftable radially relatively
thereto, and a recorder carried by said car-
rying member; of shifting means compris-
ing a cam revoluble with the first member,
means for holding the cam from revoluble
movement with the revoluble member, a part
connected to the carrying member and coact-
ing with the cam for shifting the carrying
member in one direction, and a spring for
shifting the second member in the opposite
direction, substantially as and for the pur-
pose specified.

61. In a recording machine, the combina-
tion with a recorder advancing in steps of
different character in its cycle of movement,
the recorder being also movable in a direc-
tion crosswise of its direction of movement
when advancing in steps of different char-
acter; of means for controlling one char-
acter of the steps of the recorder, means for
controlling another character of the steps of
the recorder, and means for advancing the
recorder in its steps of different character
and moving the recorder crosswise of its
direction of movement when moving in said
steps, substantially as and for the purpose
set forth. ° : '

62. In a recording machine, the combina-
tion of a movable recorder having a shifting
movement relatively to its advance move-
ment, a uniformly actuated driving member
connected to the recorder, means for setting
the recorder ahead of the driving member,
and means for effecting the shifting of the
recorder, substantially as and for the pur-
pose described. )

63. Tn a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment advancing substantially uniformly,
and the recorder during a portion of its
cycle of movement advancing relatively to
the driving element, and the driving element
advancing relatively to the recorder’ after
said advance of the recorder; of means for
shifting the recorder in its cycle of move-

“ment in a direction at an angle to the direc-

tion in which it moves during another por-
tion of said cycle, and time controlled means
for controlling the advance and shifting of
the recorder, substantially as and for the
purpose specified.

ix

64. In a recording machine, the combina-
tion with a recorder and a driving mecha-
nism therefor, the latter including an ele-
ment advancing substantially uniformly,
and the recorder advancing relatively to the
driving element a plarality of short steps
and a long step, and the driving element ad-
vancing relatively to the recorder after each
step of the latter, and said driving mecha-
nism also including automatically operating
means for effecting the advance steps of the
recorder, of means for shifting the recorder
in a direction at an angle to its path of
movement when making said short and long
steps, substantially as and for the purpose
set forth.

65. In a recording machine, the combina-
tion with a recorder, and a driving mecha-
nism therefor, the latter inciuding an ele-
ment advancing substantially uniformly,
the recorder having a shifting movement in
a direction at an angle to its advance move-
ment, and the recorder during a portion of
its eycle of movement advancing relatively
to the driving element; of means for effect-
ing shifting of the recorder during its ad-
vance relatively to the driving element, sub-
stantially as and for the pnrpose desecribed.

66. In a recording machine, the combina-
tion with a recorder, and a driving mecha-
nism therefer, the latter including an ele-
ment advancing substantially uniformly,
and the recorder advancing relatively to the
driving element a plurality of short steps and
a long step and having a shifting movement
in a direction at an angle to said advance
nmovement, and the driving element advanc-
ing relatively to the recorder after each step
of the latter, and said driving mechanism
also including automatically operating
means for effecting the advance steps of the
recorder; of means for effecting the shift-
ing of the recorder when the latter is mak-
ng said long step, substantially as and for
the purpose specified.

67. In a recording machine, the combina-
tion with a revoluble member, a second mem-
ber revoluble with the first member and
shiftable radially relatively thereto, and a
recorder carried by the second member, of
driving means for rotating said members
and advancing the recorder mn a plurality of
short steps and thereafter in a long step, and
means for radially shifting the second mem-
ber during the long advance of the recorder,
substantially as and for the purpose set
forth.

68. In a recording machine, the combina-
tion with a revoluble member, a second mem-
ber revoluble with the first member and
shiftable radially velatively thereto, and a
reccrder carried by the second member, said
recorder being movable by the second mem-
ber into two paths and being advanced. a

66

70

75

80

85

90

95

100

105

110

115

120

125



10

15

20

40

i

number of short steps and a long step in
each path; of means for radially shifting
the second member while the recorder is
making its long advances, substantially as
and for the purpose described.

69. In a recording machiné, the combina-

tion of a stationary card receiver, a recorder-

including members movable at opposite sides
of the card receiver in planes parallel to the
receiver, and means for moving the member
at one side of the card receiver toward and
from the other member of said recorder,
substantially as and for the purpose speci-
fied.

70. Tn a recording machine, the combina-
tion of a stationary card receiver compris-
ing opposing plates having alined circular
openings therein, and a recorder including
coacting members movable in arcs at oppo-
site sides of the card receiver, one of said
members being movable toward and from
the other in the circular openings, substan-
tially as and for the purpose set forth.

71. In a recording machine, the combina-
tion of a stationary card receiver comprising
opposing plates having alined circular open-
ings therein, a recorder including coacting
members movable in arcs at opposite sides
of the card receiver, one of said members be-
ing movable toward and from the other in
the circular openings, and means for actu-
ating the revoluble recorder member at any
point in its cycle of movement, substantially
as and for the purpose described.

72. In a recording machine, the combina-
tion of a recorder movable into a number of
positions, a plate for operating the recorder
in said positions, and operating means for
moving the plate rectilinearly into and out
of position to actuate the recorder, said
means consisting of a rock shaft having a
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pair of arms spaced apart thereon, a manu-
ally actuated member for operating the rock
shaft, a second rock shaft extending sub-
stantially parallel with the plate and having 45
a pair of arms pivotally connected to an in- -
termediate portion of the plate, and links
connecting the arms on the two rock shafts,
and movable substantially rectilinearly, sub-
stantially as and for the purpose set forth.

73. In a recording machine, the combina-
tion of a stationary card receiver, a recorder
including members movable on opposite
sides of the card receiver, means for moving
the member on one side of the card receiver
toward and from the other member, and a
movable substantially U-shaped supportin
member embracing the card receiver ang
connected to the recorder members, substan-
tially as and for the purpose described.

74. In a recording machine, the combina-
tion of a member having a movement about
an axis, a stationary card receiver fixed
from movement with the member and hav-
ing openings in its sides, a member movable
with the first member and having a passage
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“for receiving the card receiver and arms

at opposite sides of the passage movable
at opposite sides of the receiver, and a re-
corder comprising opposing coacting mem-
bers connected to the arms, substantially as
and for the purpose specified.

In testimony whereof, I have hereunto
signed my name in the presence of two at-
testing witnesses, at Syracuse, in the county
of Onondaga, in the State of New York,
this 18th day of January, 1915.

ALEXANDER T. BROWN.

‘Witnesses: ’
S. Davis,
J. GLAzIER.
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