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To all whom it may concern’ - _ o
Be 1t known that I, Herman W. Dovenry,
a citizen of the United States; residing at
Binghamton, in_the county of Broome and
State of New York, have invented an Im-
provement in' Signal-Recorders, of. which
the following is a spe-ification. o
This application is a division of my appli-
cation Serial No. 874,732, filed November 30,
1914, ¥ IR T S TR U DR
My invention relates to that class of sig-
nal ‘recorders, - frequently referred . to .as
“multiple pen registers,” in which a plural-

i

ity of markers are provided, each having

independent electromagnetic .operating . or

controlling mechanism, and has specific ref-

erence to propelling-mechanism for feeding

the tape or strip of material upon which the

record. is to be made, and self-starting and"

self-stopping mechanism for the propelling-

mechanism, subject to the joint control of:

said propelling-mechanism and. of the mag-
netic controlling or operating mechanism
associated with the various markers.- . -
The objects of this invention are as fol-
lows i — S
To provide such an improved self-starting
and self-stopping mechanism for the pro-
pelling-mechanism of ‘a: recorder, that said
propelling-mechanism will be permitted. to

start, and said starting and stopping mecha--

nism will be adjusted to adapt it to act to
stop said propelling-mechanism upon a. pre-

of'n marker from its normal to its operated
position. ' S

To so apply a self-starting and self-stop-
ping mechanism to the take-up reel of a
recorder that said mechanism is adapted to
act to stop said reel after a predetermined
travel of the exposed tape, regardless of the

size of the tape rolt upon such take-up reel.
To provide a recorder arranged to operate’

at high speed and to expose a comparatively
great length of tape between. the pay-out
reel and take-up reel, in which the tape mzy
be -almost  instantaneousty brought to full

speed without leaving slack tape between -

the pay-out reel and take-up reel. ,
To provide a -recorder having a pay-out

and a take-up reel for the record tape, said .

take-up reel being supplied with suitable

. propelling-mechanism and - .starting a_,n(“l
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stopping mechanism -whereby its movement
may-be suddenly arrested, and said pay-out
reel being supplied with a frictional retard
sufficiently to instantly absorb the momen-
tum of said pay-out reel and any tape roll
thereon,—in - which - a  uniform: operating
torque for said. propelling-mechanism may
be utilized regardless of changes in diameter
of 'tljhe tape rolls on the take-up and pay-out
reels. » : :

- To provide a recorder having a take-up
reel and propelling-mechanism. for the. rec-
ord tape. applied to said. take-up reel, to-
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gether with governor mechanism adapted to

regulate ‘the speed of linear movement of
said tape regardless of the size of tape roll
upon said take-up reel.. B S

To provide a recorder having tape pro-
pelled by a take-up reel, from a frictionally

~retarded pay-out reel, in ‘which the speed of

tape movement will be. practically constant
under all operating conditions. = ., ‘

In attaining the feature of this invention
whereby a “self-starting and self-stopping

mechanism is so applied to the take-up.reel-

of arecorder that said mechanism is-adapted
to act to stop said reel upon a predetermined
travel of the exposed tape, regardless of the
size . of the. tape roll . upon such take-up
reel.—starting .and- stopping mechanism: is

‘provided which is adapted to be operated by
the running of the take-up. reel to stop said
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reel, and a.member is provided, the move- -

ment of which is governed by the diameter

of the tape roll, said member being adapted
to so control the self-starting and self-stop-
‘pinig. mechanism that,. as the rate.of tape

of the take-up reel; after any release thereof,
will be so decreased ‘that said self-starting
and-.self-stopping - mechanism - will - be  ad-

- In attaining the feature of this invention

90

“travel increases in relation to the rotation of -
" the take-up reel;, due to the increase in diam-"
“eter of the tape roll, the permitted rotation

95

“justed to act to stop said take-up reel when
said reel has acted to wind.-up a predeter-
‘mined length of said tape. o

‘100
whereby,~~in.a recorder which is arranged

to operate at high speed and to expose a com:"

paratively great length of tape between:the -

“pay-out reel and take-up reel, such tape. may
be: almost instantaneously brought -to.full-

speed, without leaving slack hbetween the
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- pay-out reel and take-up reel,—a frictional

retard is provided for the pay-out reel, pro-
pelling-mechanism is suitably applied to-the
tape and governor mechanism is provided

‘which is adapted to be driven by the tape so

as to suitably regulate the speed of move-
ment thereof, said governor mechanism be-
ing so constructed and arranged that the

- stored energy therein, when said mechanizm
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is running at normal speed-and the move-
ment of the tape is suddenly arrested, will
cause portions of said mechanism to continue

‘to run until there has been such relative

movement between said portions and the
tape that, when the tape-is again started,
said tape and the parts moving therewith

will be permitted to reach atleast full speed, -

before said governor mechanism becomes ef-

~ fective in checking and regulating the speed

20

of said tape. = ~

~In attaining the feature of this invention
whereby -a uniform operating torque may
be utilized regardless of changes in diameter
of the tape rolls on the take-up and pay-out
reels in a recorder having a pay-out and 4
take-up reel for-the record tape, said take-
up. reel being supplied with suitable .pro-

pelling-mechanism and starting and stop--

~ ping mechanism whereby its movement may

30

be suddenly arrested, and said pay-out reel

being supplied with a frictional retard suf-

ficient to Instantly absorb 'the momentum of
said pay-out reel and any tape roll:thereon,

" a member is provided, the movement of

35

which is  governed by the diameter of the
tape roll upon the pay-out reel, and which

“so governs the application of the frictional

40

retard to  the pay-out. reel that, when the
tape roll upon the take-up reel is at its max-
imum diameter-‘and the tape roll upon the
pay-out reel is at its minimum diameter suffi-

“cient frictional retard will be applied to the
pay-out reel to instantly absorb the momen-.

- tum of sald pay-out reel and any tape roll

which may be placed thereon, and that when

the tape roll upon the take-up reel is at its -

minimum diameter and the tape roll upon

~ the pay-out reel is at it maximum diameter,

- (the torque of the propelling-mechanism be-
50:

ing then applied in rotating the pay-out reel
at much greater advantage than when the

- conditions of said tape rolls are reversed)
- sufficient frictional retard will be applied to

~ said pay-out reel so that the torque of the
5 propelling-mechanism necessary to overcome

said frictional retard will be substantially
the same as when the conditions of said
tape rolls were reversed, and’ that, as the

- diameter of the tape roll upon the take-

60

up reel increases, and the diameter. of the

~tape roll ‘upon the pay-out reel decreases,
sa1d frictional retard will be applied to said.
~ pay-out reel ‘at’ an advantage. which de-
- creages " correspondingly- to the decrease in
advantage at which the torque of said pro-

1,345,385

pelling-mééhanism acts upon the pay-out
reel due to such change in the diameter-of

said rolls. . S e T

In attaining the feature of this invention
whereby, in a recorder having a take-up reel
and propelling-mechanism for the record

-tape applied to said take-up reel, together
- with governor mechanism adapted to regu-

70

late the speed of linear movement of said -

tape regardless of the size of the tape roll
upon said take-up reel,—a suitable governor
mechanism is provided which is so connected
to said tape as to be moved exclusively by

said tape and to control the speed of move--

ment of said tape. R S
In attaining the feature of this invention

75
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whereby, in ‘a‘recorder having record tape - -

propelled by a take-up reel, from a friction- -
ally retarded pay-out reel, in” which the.

speed of movement of the exposed -portion

of such tape ~will be practically constant

under all operating conditions,—a governor .-

mechanism is provided which is driven di-

rectly by the tape, said governor mechanism °

being arranged to absorb so large a propor-
tion of the propelling force of the take-up

reel that the speed of tape movement will be
-practically constant under all operating con-

ditions. _ L S
Like. characters of reference denote sim-

ilar ‘parts throughout the accompanying

drawings, in which: : o
Figure 1 is-a side elevation of a multiple

pen register embodying this invention.. -

- Fig. 2 is an*enlarged diagrammatic par-

tial section of the starting and stopping.

mechanism, taken through. the line 2--2 of
Fig. 1. L

90
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- Fig. 3 is an enlarged diagmminatiéfpar- ;

tial section of the starting and’ stopping

105

mechanism, taken through the line 3—3 of -

Fig. 1:

~Fig. 4is an enlarged view of the control-
ling means for the stopping mechanism,

shown in normal position. o
Fig. 5 is a view. of the parts shown in
Fig. 4, shown in actuated position.

Fig. 6 is an enlarged plan view of a por-
tion of parts of the mechanism shown in
Ifig. 4, taken on the line 66 of Fig. 1. -~

110

115

" Fig. 7 is an enlarged detail of the speed-

-governor train. - Fig. 8 is an enlarged detail

of the driving
mechanism, ‘

Referring to Fig. 1, 11'is the pay-out reel
shaft, to which-the tape roll 12 is attached,
and upon which the friction disk 13 is fixed.

The friction arm 14, pivoted at 15, car-
ries the friction pad 16, and is mounted in

gears of the tape-propelling

-such' position, with relation to' the friction

disk 13, that the movement of said arm will

120

125

cause said pad to bear against said disk at =

df.ffering distances from -the center of said
disk, and ‘that the movement imparted to
said disk by the rotation of the tape roll

130
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in paying out the record tfmpe will, throuohl

the engagement of the pad 16 ‘with s,nd

- dlisk, tend to so-move said arm as to bring

said’ pad toward the center of said (llSl{
The retardant effect to said pad 16 must at
all times be sufficient to “instantly absorb
the momentum of the pay-out reel shaft 11,

-any tape 12 thereon, and the disk:18.

The roller 17 is mounted near the: free‘end

of the friction arm 14 in such relation to -

the tape roll 12 that said roller is adapted
to act as a follower, to ride upon the periph-
ery of said tape roll and thereby regulate

the movement of the friction:arm. toward

the center of the friction disk, for a purpose

to be hereinafter more fully expla,lned :
Said parts therefore form a pay-out reel

and a compensatingly variable frlctlonal re-

- tu d mechanism therefor.

20. -
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-The roller 18 is mounted- ad]acent to. the

tape roll 12 and is adapted to form a guide -
for the tape 19, said roller being formed of,

or covered by, ’ suitable elastlcally ylel(lln(r
material so as to be adapted to form a pl‘mten
for suitable markers.” -

The location of the platen roller 18 18

somewhat above and to one s1dev of the tape
roll 12, and the tape 19:is drawn around.

said roller 18 and is drawn away from the

upper face of said roller in such d1rect10nf

. be

as pass above the pay-out reel..

qumbly disposed with relation to - the ;
‘platen roller 18 is a-marker 86, slidably sup-

ported-in the pivoted fulcrum block 20, and
moved into contacét with tape 19 on- roller

18 by operating-lever 37.. In normal posi- -}

tlon, marker 36 rests on an inking pad-22:

A rod 49 connects operating- lever 37 with
one arm of abell crank pivoted at 48, the
other arm of which is connected to rod 50.
Rod 50 is pivotally connected, at 44, to an

actuating arm 43 sectred to arm 1tme 41-of .-

electromacrnet 40 Armature 41 is p1voted
The magnet 40, its rera’cure 41 and the

gtructure connec’clng same  to marker 36,
form * magnetically -controlled operatmg—'

: mechamsm, adapted, upon energization of

50
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electromagnet 40, to move marker ‘36 into
contact Vltll the tape on platen. roller 18.

It is evident that one or more. markers of
the type here shown and described, may be
used in the same recorder as indicated by the
additional magnet 407, etc., and as the parts
corresponding - to those ¢Llready described

are alike for all of said markers and their

- agsociated controlling meéchanism, but: one

60

marker and ma'metlc controlling or operat-

ing mechanism the1e1’or have been described.

"The block 53 is attached to the connectmo',
rod 50 and is adapted to shde over the sup-

- port 54.

85

The actuating pin or projection 55.is ‘ear-

ried by the block 53, and extends a sultable
chstance therefrom.

~avith each: of the markers.

a

In a multiple pen 1eoorder it 1s evident
that there will be a eorrespondmn‘ block
carrying ‘a similar. projection associated
In suitable rela-
tion. with each of such projections, an in-
dividual lever 56 is mounted, having one

Carm-extending in a-direction substantnlly
parallel to. the line of travel of its ftssocmted,

prO]ectlon 55.

Near the free -end of eaeh of such- arms,
a latch dog 57 is pivoted at 58, each of
said dogs having a face 59 ad‘mpted to be
engzwed by its associated projection 55, and

70
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also having a projection 60, so located as to -

be edapted to- be brought into contact with

‘the block 53 by the movement of the lever

56 toward said block for the purpose of
swinging said latch dog to a position. which
will brlngg the face 59 in ‘the path of the
projection 55. :

A notch 61 is formed in each - of the dO(re
57, and each lever 56 carries a limit pin

_ 62, positioned within the walls of this notch

to thereby ‘prevent  such movément of the
dog 57 as would carry the face 59 out of

80

85

90

proper working relation with the prO]ec- :

tion 55.

The 1nd1v1duﬂ levers 06 aesoemted W1th '

the ~ various recording - meclmmsms, are
loosely -pivoted upon the shaft 63, so:as to
capable  of

95

independent “movement

thereon, and each of said levers is provided

with an upwardly extending airm 64,

A bar 65 is mounted in the path of all
"of -the arms 64, said bar being supported

between two arms 66 (as shown more clearly

100

in Fig. 6), said arms 66 being adapted to be '

' connected to suitable controlling mechanism
“for such feeding mechanism as is provided
for propelhng the record tape,so that when

105

any of the markers of the 1ecorcl1n0 mecha=

nism are actuated from normsl pos‘ntlon the
latch ‘dog 57 will swing on its pivot' 58 from

~the pos1t10n shown in TFig. 4, as the pro-

jection 55 moves beneath said pivot, and
thereby transmit movement to the associated
individual lever 56, which  will,

110

in tmn -

through the engagement of its arm- 64 with

the b‘u‘ 65, swing the arms 66-on their shaft,

Al shown the arms 66 are not mounted

son the same shaft as the mdividual levers

56, this construction being "illustrated in

'the interest 6f clearness, but ‘it is evident

that the shaft 63 may be employed for sup-

" porting both the arms 66 and the levers 56.

As the block 53715 moved from right to

notch 61 -in said latch (low 07 s brouo‘ht

against the limit pin 62 so as to prevent.

further swinging of said dog, whereupon
the - further “movement of ~said block .53
toward the left, will 'bring the projection 55
to the left of the face 59 and thus perm1t

115

120

; left and its prOJectlon 55 swings the latch
dog 57 from’ the position shown in Fig. 4
to the position shown'in Fig. 5, a side of the :

125;
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the associated individual arm 56 to drop to
its normal position.

When the block 53 thereafter moves from
the left to right, it will swing the latch dog
57, so asto permlt the projection 55 to pass to
the right of the face 59, without materially

moving its associated individual lever 56 (see

dotted lines T tg.5). The further:movement
of said block 53 toward the right will permit
the latch dog 57 to drop to the left oi the
projection ‘55, and- the weight: of. the arm
of the lever 56 will cause it to fall to the
position where the engagement of the pro-
jection 60 with the surface of the block 53
will swing the face 59 into the path of the
pro;ectmn 55, as shown in Tig. 4.

The bar 65 arms-66, Tevers 56, dogs 57
and pro;ectlons 55 therefore form controll.
ing-means, operated by the recording-mech-
anism, and adapted to move a member of -a

: sta,rtlno and stopping mechanism’ to disen-

25

30

gaged p031t10n during the actuation of any
marker from its nmmal position to.its op-
erated position, and adapted to permit such
member to move to engaged position before
the completion -of such -actuation of said
marker, and further adapted to enable any
marker to be moved from its operated or
marking position . to ‘its normal position
Wlthout causing said member to be moved

- to disengaged pOSlthIl

5

The roller 70. is mounted in. emtable 1e11-
tion to the platen roller 18, so as to be
adapted to form a guide for: the tape deliv-
ered from said phten roller; the.distance

between the rollers 18-and:70 bemcr such’ ag

to permit a desired length of tape-beaving

40
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- arranged that the stored energy - therein;
when said train is running at normal speed

55

65

the signal record to be exposed between said
; rollers

Said roller 70 is mounted upon. a sh‘xft
71, and is connected to the gear 72 (the pitch
llne of which is indicated by a dotted line
in Fig. 1), by a slack connection; consisting
of a slot 73 and a pin 74 1dapted to work
therein, said slot being formed ‘in the gedr

72, and said pin bemO' “carried by the roller

70 or vice versa, as may be desired, so as
to . permit: considerable Telative movement

“between said gear-and roller.
A governor tI‘?LlIl indicated frenel s j °t,
7o i1s located below the ‘roller 70, and 1s -

driven by gear 72, and is.so constructed and

and the movement of the roller 70is sud-

denly arrested, will cause said train to con-.
tinue to run. until there ‘has been relative

movement -between the “gear 72 and ' the
roller 70 for adistance Jess than the per-

mitted ‘travel of the pin 74 in the slot 73.

Said relative movement should be such. that,
when the reller is again started, the tape

and ~parts moving therew1th will be per:

mitted to reach at least full-speed-before
said governor train 1s set in motlon by ‘the

“from the: take-up reel shaft 80,
propelling- mechamsm .

1,345,355

'entracrement of the end of the slot %3 Wlth

the. pin 74.

In the interests of clealness of 111ustmt10n :

the governor train: 75 is dmommmatlcally

shown as being controlled by a typical fly

or fan,but.in practlce it will, in many in-

stances, he found preferable. "to employ. -a
II‘lCthIl governor, so arranged that the fric-

tion Wlll not become effectlve until substan-

tlally the normal speed of the train has
been attained, and in any event said-gov-
ernor train should be arranged to absorb S0
large a proportion.of the propelling . force

70

75

of ‘the take-up reel that the speed of tape -

-movement will be practically constant under

all operative conditions. . ..
The shaft 80 carries the. tape roll 81 and

“the gear 82, driven by. the main gear 83,
‘LCtlllO' by means of a suitable system ot oeax-.
ing, thxough the intermediate shaft 84 the

80
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pltch lines of thegears” being shown by -

dotted lines. - A suifable: ‘motor - §pring, or
other desired prime mover adapted to-exert

a substantially uniform torque; is so applied '

to the gear 83 as to tend to turn said gear
(lockWJse The torque exerted upon the gear

90

83 must be sufficient to cause the tape 19, and -

the 'governor train 75 to be moved: at the

'desn‘ed speed, when the tape roll 81 is of
maximum_ diameter and the tape.roll 12 is

of ‘minimum, diameter; against the. applica-
tion of such frictional retard to the pay-out
reel .as will instantly absorb the momentum.
of the pay-out:reel and any tape roll thereon.

It is evident that, when a full.new rolt’
of tape is. placed upon the pay-out reel shaft

11, the advantage at which the propelling-

mechanism acts to unwind the tape there-:

from, will be. increased on account:of ‘the

increased diameter of said roll,-and the pad
16 should -therefore be so p031t10ned with

the follower 17 carried thereby, that said

follower 17, being held at an increased dis-

tance from’ the center 'of rotation of said
shaft 11 by such larger tape roll, will carry
said pad 16 to a posmon with relation to
the disk 18, where the retardant effect of
said pad will be. increased to an extent
which will offset the increased advantage at-

95
100

105

~relation to the p1vot 15 of the arm 14 and

110

115

which sald propelhncr -mechanism will then

act..

is placed on the pay-out reel shaft 11, the.
full” roll of used tape would be remove(t
and it is
evident  that the

- In practice, Whenever a new roll of tape ,

120

would thereupon act-at:a further mcveqs da -

advantage on account of the smaller radiug -

of -the tape roll' on said take-up reel, and-

125

the pad 16 should therefore be so posmoned :
that the follower 17 will hold said pad at
such an increased :distance from the center

" of rotation: of the shaft 11, when there is a -

full roll of tape thereon, that the retardant

130
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~effect of said pad 16 will be increased to,an'

extent which will offset the increased ad-
vantage at which said propelling-mechanism
will act due both to .the increased. diameter

of the roll- 12 and to the decreased diameter.

of the roll 81. :

Then, as the tape passes from roll 12 to
roll 81, the follower should permit such
movement of the pad 16 that-the advantage
at which:the frictional retard of said pad 1s

-applied will so decrease as to offset the. de-

crease in the advantage at which said pro-
pelling-mechanism acts. 7

Said shaft 80 and the gearing associated
therewith therefore constitute a take-up reel
and propelling-mechanism therefor located
below the exposed portion of the record
tape. B .

A comparatively slow moving worm shaft
85 is geared to -the intermediate shaft 84,
and a comparatively fast moving shaft 86
is geaved to the worm shaft 85. The worm
87 is fixed upon the shaft 85, ‘and has a
screw thread 88 of comparatively fine pitch
terminating at one end in a slot 89 formed

at an.extremely coarse pitch- (see Tig. 3),

5o that a tracer point riding through the

fine pitch thread 88 will be moved very.

slowly in a line parallel with the shaft 85
for any given rotation of said shaft until
said tracer reaches the slot 89, whereupon
the rotation of such'shaft 85 to a very slight

degree will move such tracer point 4 com--
paratively great distance in a line parallel

to said shaft. : ,

- A detent lever 90 is pivoted at 91, and has
the projection 92 formed therein, and carries
the tracer 93 which is pivoted to said lever
at 94, (see Fig. 2). .

The tracer 93 is.provided with. a point 95,
which is adapted to engage with the threads
of the worm 87, and the actuating pin 96
projects from one side of said tracer 93;
near the free end thereof. o

The guide lever 97 is pivoted at 98 in

_ suitable relation-to the actuating pin 96, so

that the guide slot 99 may engage said pin
and thereby control the engagement of the

point 95 with the threads of the worm 87..

An arm 100, of the guide lever 97, is con-

- nected with one of the arms 66 by means of

60
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the rod 101, so that the movement of said
arms 66 will cause corresponding move-
ment of the guide slot 99. '

A detent arm 102 is carried by the detent

shaft 86 in such position as to be adapted

to engage the projection 92 formed in the
detent Tever 90 when' said lever is in a cer-
tain position, and the retractile spring 103
is so applied to said detent lever 90 as to

. be adapted to move said lever out of engage-

ment with the detent arm 102 and a suitable
distance therefrom, the engaging faces of
the projection 92 and detent arm 102 being
preferably slanted so that the pressure of

‘to its spring 103 will be varied. - .
An arm 106 of the lever 104 is provided-
with a roller 107, so positioneéd as to be-.

the arm 102 against said i)rojection 92 will

moving said projection out of engagement
‘with the arm 102. R c

The relative positions of the worm 87, de-
tent lever 90 and arm 102 are such that the

movement of the detent lever 90 in response.

to the tension of its- retractile spring 103
causes the tracer point 95-to move away from
the énd of the worm 87 in which the slot 89
is formed, and toward the opposite end of

said worm, and the threads of the worm 87

tend to suitably ‘assist said spring 103 in .

70

75.

are ‘so: formed that the movement of the
shaft 85, incident to the rotation of the shaft -

80 to wind up the tape 19, will be such that,

when the tracer point 95 is engaging the

threads of said worm, the. detent lever 90

will be moved against the tension of the-

spring 103. :
.The fine pitch threads 88 are so located as
to.cause the detent lever 90 to be moved to

a point where the projection 92 is adjacent

to, but not_in the path of the arm 102, and
the arm 102 is not in the path of said pro-
jection, wheréupon, the movement of said
point. 95 through the slot 89, will so move
said lever 90, as to bring a comparatively
great area of the projection 92 into the path

" of said detent arm 102, during the move-

ment of said arm 102 from the point where
the tracer point 95 is first engaged by the
slot- 89 until said arm 102 is brought. into
contact with said projection-92. Co

An arm 105, forming part of -a' stop

lever 104, projects in the path of the detent

lever 90, said stop lever being loosely pivot:
ed upon the intermediate shaft 84. Said
arm 105 of said lever is formed at an angle
to its line of motion so that as:'said arm is

rotated around its pivot 84, the permitted-

80,

86

90.. -

95

‘100 -

105

movement of the detent lever 90 in response -

adapted to ride upon the tape roll 81, a

110

spring 108 being so applied to the lever 104

as to tend to hold said roller in engagement

with the tape roll 8L. = -~ :

The direction and degree of slant of the
arm 105 is such that, as the tape roll 81 in-
creases in diameter, the movemeént imparted
to lever 104 as a result of such increase, will
carry the arm 105 in a direction causing it to
decrease the permitted travel of the lever 90
in response to its spring 103, so that as the
rate of tape travel increases, in relation to
the rotation of the shaft 80, due to the in-
crease in diameter of the tape roll 81, the
permitted travel of the detent lever 90 will

“decrease at sich a rate that the:lever 90

115
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will always be carried, from engagement -

with the arm 105, to the position where it is

engaged by the detent arm 102 upon a con-

stant predetermined travel of ‘the record::.

tape,
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The worm 87, detent lever 90 and parts

agsociated therewith, therefore form a start-

g and stopping mechanism for the . take-

up-or propelling-mechanism adapted to act”

upon a constant predetermined travel of
the tape after it is released by the recording-
mechanism, said starting and stopping-

mechanism being located below the exposed’

portion of the record tape 19. ,

When the recorder is at rest in normal po-
sition, the various parts are in the position
shown in Fig. 1. : ,

The operation of this recorder is as fol-
lows :— ’

If the magnet 40 is suitably energized, the
armature 41 will move against the poles of
said magnet, and such movement of said
armature will be transmitted to the marker
36 through connecting rod 50 and the asso-

‘ciated mechanism. . _
The movement of the connecting rod 50,

in transmitting the motion of the armature
41 to the marker 34, will first carry its as-
soclated projection 55 to the left, from the
position shown in Fig. 4, so that the latch

. dog 87 will be rotated on its pivot 58 to the

position shown in Fig. 5 and thus raise the
horizontally extending arm of the. lever 56
so as to cause the upper end of the arm 66
to swing toward the right. :

The further movement of the projection
55 to the left, will ‘bring said projection out
from beneath the face 59 of said latch dog

- 57,7and thus allow said lever 56 and arm 66

85

40

45

50

" &b

to move nearly but not quite to their normal
position. - - i '

‘When the magnet 40 is deénergized, the
armature 41 and marker 34 will return to
normal position and the vrojection 55 will

‘move to the right of the face 59, swinging
the Jatch dog 57 out of the path of said pro-

jection, as indicated by dotted lines in Fig.
5, and when said projection 55 reaches the

position shown in Fig: 4, the horizontal arm .

of the lever 56 will drop slightly, bringing
the projection 60 against the top surface of
the block 53, and thereby swinging the face
59 downwardly into the path of said pro-
jection 53. _ .

The movement of the arm 66 hereinbefore
described will be transmitted through the
rod 101 to the guide lever 97, and, when said
arm 66 is moved to the right, the guide slot
99 will be raised, thus disengaging the point
95 from the worm 97, whereupon the detent
lever 90 will be moved by the spring 103 so
as to-carry the projection 92 out of the path
of the detent arm 102, and to'carry the tracer
93 toward the end of the worm 87 farthest
from the slot 89 until said detent lever 90

strikes the arm 105 of the stop lever 104, -

and, when said arm 66 is moved nearly but
not quite to its normal position, the tracer

- 93 will be dropped by the guide slot 99 so
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that point 95 will engage the fine thread 88
of the worm 87. -

Upon disengagement of the projection: 92:

from the detent arm 102, the shaft 80 will

commence to turn-in response to the driving
force of gear 83, and will thereby commence
winding the tape19-upon the roll 81.-

The movement of the tape 19 will be im-
parted to the roller 70, and-said roller will
bring the pin 74 into engagement with the
end of the slot 73 in gear 72, and thereafter
the continued movement-of the tape 19 will
operate the governor train 75 and thereby

65

70

75

regulate the speed of movement of the tape

19,-but it is evident that the first movement
of said tape will be free from the retardant
effect of said governor train, and that said
tape will therefore quickly attain full speed.

As the shaft 80 is rotated to wind the tape

80

19 thereon, the worm 87-will be correspond-- -

ingly rotated and- thus tend to move the’

point 95 in a direction which will carry the
projection 92 toward the path of the detent
arm 102, but it is evident that if the magnet
40 is repeatedly energized, the detent: lever
90 will be permitted to move into engage-

“ment with the arm 105 npon-each movement

of the armature 41 to attracted position.
Whenever the arm 66 remains in its nor-

85
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mal position for a suflicient time to permit .

such rotation of the worm 87 as will carry
the point 95 into the slot 89, the detent lever
90 will be moved into the path:of the detent

.arm 102, and.the take-up reel shaft 80 and

parts moving therewith will thereupon: be
brought to rest. ~ However, the governor
train 75 will continue to run, after the tape
19 has come to rest; until the momentum of

said train has been absorbed in the friction
- of the parts thereof, such additional move-

ment of said train being permitted by the

slack connection between the slot 73 and the

pin 74. ‘ )
_ As the tape is wound upon the roll 81, it is
evident that the amount of tape wound
thereon for a given angular motion of the
shaft 80 will be increased as said roll in-
creases in diameter, and the engagement of

the roller 107, with the periphery of said

tape roll 81, will act to move the arm:105 to-
ward the detent lever 90 and thereby de-
crease the permitted movement of the point

95
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95 away from the end of the worm 87 having -

the slot 89, so that the permitted angular
motion of the shaft 80, after any:engage-

ment of the point 95 with the worm 87, will.
- be correspondingly decreased, so as to wind:

up a predetermined constant amount of tape.

120

The engagement of the friction pad 16

with the friction disk 18 applies such re-
tardant effect to the tape roll 12 at all times
that, - when the tape movement is suddenly
arrested by the detent arm 102 coming into

engagement with the projection 92, the mo-
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mentum of the tape roll 12 and parts ro--

tating therewith will be instantly absorbed.

It 1s evident that when the tape roll 12
is at its minimum diameter, and the tape roll
81 ig-at its maximum dmmeter the:energy

“supplied by the main gear 83 will be q,pplled

to unwinding the mpe from: roll’ 12-at a
maximum dlsadvanm ge, and the driving
power of said gear 83 must then be sufficient
to overcome said friction.

On the othcr hand, when the tape voll 12
is at its maximum dlamete1 and the tape
roll 81 is at its minimum diameter the ener-
gy of said gear 83 will be (Lpphed at much
greater wdvantage, and the tape roll 12 will
hold the roller 17 in such position as to bring
the pad 16 to a point, with relation to the
disk 18, where its retardant effect will be so

increased as to compensate for the increased

advantage at which the energy of the main
ge‘tr is then applied. ‘As the diameter of the
tape rell 12 decreases, the friction arm 14
will be so moved, by the action of the disk
1 3 upon the pad 16 as to press the roller 17

gainst the peuphery of :said tape roll. 12,

.and thereby to decrease: the retardant eﬁeet

of the friction pad 16 to correspond with the
decrease in the advantage at which the ener-
gy of the main gear is '1pphed

Tclaim:

1..Tna stmp Wmdbr for a Swnal recorder,
the combination of a record tape a pay-out
reel and a take-up reel for: the tape, pro-
pelling mechanism for the tape, an: interzme-
diate roller over which the tape is passad
during its traverse between said reels and
by which the roller is driven, and a speed—
governing train for the mpe dswcmtea with
said roller.

2. In a strip wmder for a Swnal recordel,

the combination: of a record t‘mpe, a pay-out .

rveel and a take-up reel for the tape, pro-

pelling mechanism for the take-up reel, an -
intermediate roller over which the tape is

passed. during its traverse between said reels
and . by Whmh the roller is driven; and a

spoecl governing train for the tape. asso-

inted \Vlth said voller.

3. In a strip winder for a signal 1'e001'der,,

the combination of a record tape, a pay-out

reel and a take-up reel for the tape, pro--

pelling mechanism for the tape, an inter-

mediate roller over which the tape is passed :

during its traverse between said reels and
by which the roller is driven, and an energy-

‘absorbing, speed-governing device for the

tape duven by sud rolier.
In a strip winder for a.signal recor der
record tape, speed propelling mechamsm for
said- tape, and tape (rovelnor wechanism,

rdrn en exciusively. by said. tape, and coms -

prising a governor-train, a roller adapted to
be rotated bv said tape, and a slack connec-

tion between said roller and said governing--

7

train whereby said governor-train is per--

mitted a restricted movement mdepundent 01
said roller.

5. In a strip w1nde1 for.a signal recor der,
record tape, a pay-out reel for said tape,
compensatingly variable friction mechanism
for said pay-out reel, propeiling mechanism
for: said  tape compn sing a power-driven

take-up reel, and speed-governor mechanism
driven e\ducnvdy by said tape and compris-

ing a sphed-oovermnw “train,a roller adapted.

to be rotated by said tape, and a slack con-
nection between said roller and said govern-
ing train ‘whereby said -governing- frain s
punutted a restricted movement 1ndepend
ent of said roller.

6: In a strip winder for a swnal 1e001der,

record tape, means. for smtably propelling

said tape, a pd/V out reel for said tape, and

compensatingly variable friction mechanism

for said pay-out reel comprising,~a friction
disk moving with said pay-out veel, a:fric-

tien pad beming against said  disk; a-fric-

tion arm. carrying said pad,-and a follower
carried by siid arm and adapted to ride
upon the peuphuy of the tape roll upon

the pay-out reel, to thereby move said arm -

and vary the friction in accordance with a
variation of diameter of the tape roll.

7. In a strip winder for a signal recorder
acdapted for intermittent operation, the com-
bination of a record tape, a pay-out reel and
a-take-up reel for said tape, and means for
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winding a predetermined length of tape.on-"

said take-up reel at each operation of: the:

racorder comprising power-actuated driving
mechanism for sald take-up- reel, stattnw

~and stopping means for said drwmg mecha-
nism, and governing means for said starting

and stopping. means_governed by variation
in-‘diameter of the’ tdpc 1011 on the take-up
reel. ’

adapted for intermittent opu.mtlon the com-

bination: of a record tape, a pay-out reel and..

a take-up vreel for said tape, and means for

100

105

8. In a :stnp winder for a'si (mdl recorder”

110

winding-a predetermined length of tape-on

said take- up- reel at each opcmtlon of the-

recorder comprising: power-actuated driving

mechanism for said take-up :reel, starting

and stopping means. for the dllvm(r mechu-

nism arranged to provide for a maximum-

period of driving of the take-up reel by the

deiving mec hamsm, and means actuated by-

the Vd!‘lxltlon in*diameter of the tipe-roll-on

the-take-up. reel to-govern the starting and

stopping mechanist to provide for.a lesser

~period of driving of the take-up reel.

9. Ina strip winder for a SlO‘ndl recorder,
record tape; propelling: mechamsm for- md

tape  comprising -a power driven take-up.
reel, -detent-mechanism: comprising ‘a- detent’
adapted, when in one position, to engage and -

stop said .propelling. mechanism, means for
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moving said detent away from such position, -

and actuating-means, operated by the pro-
pelling mechanism, and adapted to move the
detent toward engaging position, and varia-
ble stopping-means for-limiting the extent
of the movement of the detent away from
engaging position whereby the actuating-
means is enabled to return the detent mecha-
nism to engaging position upon a prede-
termined travel of the record tape.

10. In a strip winder for a signal recorder,
record tape, propelling mechanism for said
tape comprising a power driven take-up
reel, detent mechanism comprising a detent
adapted, when in one position, to engage and
stop said propelling mechanism, means for
moving said detent away from said position,
and actuating-means operated by the propel-
ling mechanism adapted to move the detent
toward engaging position, and variable stop-
ping means for limiting the extent of the
movement of said detent away from engag-

ing position whereby, as the diameter of

-sald tape roll increases, the extent of the

25

.80

permitted movement of the detent, away

from' engaging position, will be correspond-

ingly decreased.

11. Ina strip winder for a signal recorder;
record tape, propelling-mechanism for said.
tape comprising. a power driven take-up-

~.reel, detent mechanism comprising a detent
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adapted, when in one position, to engage and
stop said propelling-mechanism, means for
moving said detent away from said position,

> and actuating-means operated by the propel-

ling-mechanism adapted to move the detent
toward engaging position, and variable stop-
ping means for limiting the extent of the
movement of said detent away from engag-
ing position comprising a stop arm so mount-
ed as to so move in relation to the periph-
ery of the tape roll upon the take-up reel
that, as the diameter of said tape roll in-
creases, the extent of the permitted move-
ment of said detent away from engaging
position will be correspondingly decreased.

12. In a strip winder for a signal recorder,
record tape, propelling-mechanism for said
tape comprising. a power driven take-up
reel, detent mechanism comprising a detent
adapted, when in one position, to engage and
stop ‘said propelling-mechanism, means for
moving said detent away from said position,
and. actuating-means operated by the pro-

pelling mechanism adapted to move said de- -

tent toward engaging position, and varia-
ble stopping means for limiting the extent
of the movement of said detent away from
engaging position, so as to enable the actu-

ating-means t6'move said detent into engag- -

~'ing position upon a predetermined travel of

the record tape, comprising a stop arm.so -

mounted as to so - move in relation to the

periphery of the tape roll upon the take-up-

1,345,355

reel that, as the diameter of said tape-roll

increases, the extent of the permitted move-
ment. of said detent away from engaging
position will be correspondingly decreased.

13. In a strip winder for a signal recorder,
record tape, propelling-mechanism for said

65
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tape comprising a power driven take-up reel; -
detent mechanism comprising a detent adapt-:

ed, when in-one position, to engage and stop

" said propelling-mechanism, means for mov-

ing said detent away from said position, and
actuating-means operated by the propelling-
mechanism adapted to move said detent to-

75

ward engaging position, and variable stop- -

ping-means for limiting. the extent of the
movement of said detent away from engag-

ing position,—comprising “a stop arm so.

mounted that its movement will alter the
extent of the permitted movement of said

detent away from engaging position; and a:

follower, riding upon the periphery of the

-tape roll upon the take-up reel, and so mov-

ing said stop arm: that, as the diameter of

said tape roll increases, the extent of the

permitted movement of the detent away
from engaging position- will be correspond-
ingly decreased. ’ S
14. In'a strip winder for a signal recorder,
record tape, propelling-mechanism for said
tape comprising a power driven take-up reel,
detent- mechanism comprising. “a ~detent
adapted, when in one position, to engage and
stop said propelling-mechanism, means for
moving said detent away from said position,
and actuating-means operated by the pro-
pelling-mechanism adapted to move said de-

tent toward engaging position, and variable
“stopping means for limiting the extent of

80.
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the movement of said detent away from en-

gaging position,-so as to enable the actuat-
ing-means to move the detent into engaging
position upon a predetermined travel of the

record ‘tape, comprising a -stop arm so.

mounted that its movement will alter the
extent of the permitted movement of said

detent away from engaging position, and a.

follower, riding upon the periphery of the
tape roll upon the take-up reel, and so mov-
ing said stop arm that, as the diameter of

said tape roll increases, the extent of the

permitted ‘movement of the detent away

105
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from engaging position will be correspond- .

ingly decreased.

15. In a strip winder for a signal re-

corder, record tape, propelling-mechanism

for said tape, a detent for a comparatively
fast moving part of said propelling-mecha-
nism, means constantly tending to move said
detent away from engaging position, actuat-

ing-means operated by a comparatively slow-

moving part of said propelling-mechanism

and adapted to move said detent toward en- -
gaging position, means for disengaging said -

detent from the actuating-meanstherefor,
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and variable stopping-means for limiting
the extent of the movement of said detent
away from engaging position. -

16. In a strip winder for a signal recorder,
record tape, propelling-mechanism for said
tape, and detent mechanism comprising,—
a detent adapted, when in one position, to
engage and stop said propelling-mechanism,
means for moving said, detent away from
said position, and actuating-means, oper-
ated by the propelling mechanism, so ar-
rariged with relation to said detent as to
slowly move said detent toward engaging
position until said detent is moved to a po-
sition comparatively near to . engagement
and thereafter to quickly move said detent
into full engaging ‘position.

" " 17. In a strip winder for a signal recorder,

record tape, propelling-mechanism for said
tape, a detent arm carried by a compara-
tively fast moving part of said propelling-
mechanism, and detent mechanism compris-
ing—a detent lever adapted to be moved
into or out of the path of said detent arm,
means for moving said detent lever out of
the path of the detent arm, and actuating-
means, operated by the propelling-mecha-

=)

nism, adapted to move the detent lever, at a
time when the detent arm is not in the path
of said lever, to a point where said lever is
near but not in the path of the detent arm,
and thereupon to so move said lever as to
bring a comparatively great area of said
lever into the path of said detent arm before
said arm is brought into engagement with
said lever. ,

18. In a strip winder for a signal recorder,
record tape, propelling-mechanism for said
tape, and detent mechanism comprising,—a
detent adapted, when in one position, to en-
gage and stop said propelling-mechanism,
means for moving said detent away from
said position, and actuating-means operated
by the propelling mechanism adapted to
move said detent toward engaging position,

comprising a worm having two connecting

“threads of different pitches.

In testimony whereof, I have signed my
ngme to this specification in the presence of
two subscribing witnesses.

HERMAN W. DOUGHTY.

‘Witnesses: :
Harry E. Reep,

Marion C. Cask.
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