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TELEPHONE-CALL RECORDER.

979,570,

Application filed 3ay 23, 1910.

7o all whom it may concern:

Be it known that I, Hexry K. SanpeLL,
a citizen of the United States, residing at
Mills Building, Chicago, in the county of
Cook and State of Illinois, have invented
a new and useful Improvement in Tele-
phone-Call Recorders, of which the follow-
ing is a specification.

My invention relates to certain new and

useful improvements in telephone call re--

corders, and is fully described and explained
in the specification and shown in the accom-
panying drawings, in which,

Figure 1 is an elevation of my improved
device, the front portion of the case being
removed to show the interior construction;
Fig. 2 is a detailed perspective of the upper
end of one of the magnets; Fig. 8 is a side
elevation showing the case in section; Fig.
4 is a perspective view showing the register
and its connections and adjacent parts in
detail together with the manner in which
the same are assembled; Figs. 5, 7, 9 and
11 are top plans of certain of the operating
parts in different positions showing succes-
sive stages of the operation of the device
and Figs. 6, 8, 10 and 12 are side elevations
of the same parts in the same diffevent
positions, Figs. 6, 8, 10 and 12 correspond-
ing to Tigs. 5,7, 9 and 11 respectively.

The device of the present application is
intended as an improvement upon the device
of my application for patent on telephone
call recorders filed September 24th, 1909,
Serial Number 519.448. The operation of
the present device 1s in general similar to
the device of that application, but it has
been found desirable to introduce two new
features of operation into the present device.
In the device of that application, the regis-
ter is advanced one number by raising the
switch hook and if the switch hook be im-
mediately depressed before anything else
occurs, the register will be returned to its
original position. If however, the line cir-
cuit is broken as by the operator inserting
the plug to answer the call, the register will
be held in position when the switch hook
is again depressed so that it will remain
forward one number. It has been found

in the practical use of that device that if the -

switch hook be raised to answer a call, at
a time when the ringing current is flowing
over the line, the alternations of said ring-

ing current will have substantially the same

Specification of Letters Patent.

Patented Dee. 27, 1910.
Serial No. 562,838,

effect as a break in the circuit, and the
register will remain advanced, instead of
being retracted as ought always to be the
case when the switch hook is lifted to an-
swer a call. Tt has also been found in the
use of that device, that it is occasionally
very desirable to have the central operator
able to set back the register bodily. For
instance, if the wrong party be obtained and
the calling subscriber then says that the call
should be canceled as he does not care to
wait for the proper party, or if the proper
party cannot be raised 1t is desirable and
almost necessary to have some means under
the control of the central operator, whereby
the register can be set back, to the end that
the ineffective call will not be permanently
registered. The present device is adapted
to perform, in addition, to the functions
of my prior device referred to, these two
functions.

Referring to the drawings A is a register
of ordinary form embodying suitable carry-
ing mechanism and having a shaft A* at-
tached to its units wheel, the said shaft pass-
ing through and being journaled in a boss «
upon the rear of the case of the recorder.
Upon the boss a, and therefore concentric
with the shaft A® is journaled a sleeve B at
one end of which is secured a plate B* hav-
ing two oppositely extending radial arms b
and 0! respectively. A link C is secured to
the arm & of the plate B, the said link be-
ing bent into right angular form as illus-
trated and extending down to the switch
hook, a spring ¢ being provided which tends
to throw said link upward in an obvious
manner, thereby reinforcing the switch hook
spring, which alone may not be quite suffi-
cient to operate the extra mechanism of the
call register. Outside the sleeve B is pivot-
ally mounted a plate D, the plate being
adapted to be oscillated about a center at
right angles to the axis of the sleeve in the
manner fully illustrated in the drawings.
The plate D has oppositely projecting arms
d and d*, the arm  carrying a dog D* and
the arm @* carrying a pin D% The arm d*
is connected to the arm 0! of the plate B*
by means of a spring d* which tends nor-
mally to hold the arm ¢ in a forward and
the arm d* in a rear position. Outside the
end of the sleeve B is mounted a ratchet
wheel 3 which is rigid on the shaft A
Outside this ratchet wheel is a leather
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washer ¢, then a loose collar T having a
flat plate of the size to fit against theleather
washer, then a short spring e* and outside of
that an adjustable collar B2 by means of
which the loose collar B! can be pressed
with greater or less force through the me-
dium of the spring e' against the leather
collar and the ratchet E. A spring E?® is
fastened to the loose collar B! at its inner
end and its outer end is secured to a sta-
tionary point on the frame of the device.
The result of this arrangement is that as
the ratchet and register shaft are rotated in
a forward direction, they will turn the loose
collar and the inner end of the spring with
them, thus winding up the spring until the
backward tension of the spring is sufficient
to overcome the friction between the collar
and leather washer, or the leather washer
and ratchet wheel as the ease may be, after
which the register shaft and its ratchet will
move forward without the loose collar. The
friction between the loose collar and the
ratchet is so adjusted that the spring will at
all times be wound up enough to turn the
register back three or four numbers if the
same were entirely released.

The pawl D* on the plate D normally en-
gages one of the teeth of the ratchet E and
the pin D* is normally entirely out of en-
gagement with said teeth, but by oscillating
the plate D about its pivot on the sleeve B
the pawl will be thrown out of engagement
with its tooth and the pin D? into engage-
ment with a tooth, the two codperating with
the ratchet to form an escapement, so that
each time a complete oscillation of the plate
D is made the ratchet and register will make
one complete backward movement under the
influence of the spring B2 up to a time when
the power of the spring ¥° is exhausted,
which will be after the register has moved
backward three or four numbers. The pro-
vision of means whereby the register can
be set back three or four numbers is quite
sufficient for all ordinary practical purposes.
The mechanism, through the medium of
which the plate D is oscillated, will pres-
ently be set forth.

I is an electro-magnet which is arranged
in series with the line. This magnet is pro-
vided with three armatures which for pur-
poses of distinguishing them will be termed
a main armature, a front armature and a
rear armature.

G is the main armature, the same being
pivoted upon a horizontal pivot and hav-
ing the upward movement of its free-end
limited by a metal extension # on the upper
end of the adjacent pole of the magnet F.
The main armature & has pivoted upon its
upper surface an armature-dog G* provided
with a tooth g, a friction device g* prevent-

ing the too ready turning of the armature-

dog upon its pivot. When in its normal
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position the tooth ¢ is in the plane of the
ratchet IS, but the tooth of the armature-
dog can be moved forward in either of two
ways presently to be described, so as to be
out of the plane of the ratchet. The arma-
ture-dog is provided with a finger ¢ in posi-
tion to be engaged by a pin ¢* which extends
racially from thesleeve B. When the switch
hook is depressed the pin ¢® swings to the left
as shown in Figs. 1 and 4, and, if the tooth of
the armature-dog has been swung forward
it engages the finger ¢° to move the arma-
ture-dog backward thereby returning the
tooth to its normal position.

H is the front armature, and the same is
pivoted near the lower end of the magnet
upon a horizontal pivot so as to swing back
and forth, its forward movement being lim-
ited by engagement with an extension f* of
magnetic material, magnetically connected
with the upper end of the core of the mag-
net. The main armature has pivoted to 1t,
near its right hand end as viewed in the
drawing, a lever H* of the first order, which
has a tip extending into the path of a pin /
on the end of the front armature, so that
when said armature is swung backward it
will strike said tip and, in an obvious man-
ner, swing the free-end of the armature-
dog forward thereby removing the tooth
thereon from the path of the ratchet.

The magnet is of such strength that when
affected only by the normal line current it
will not actuate any of its armatures, but it
is of such strength as to operate as a hold-
ing magnet for the main armature when the
same 1s depressed in the manner presently
to be set forth, and as set forth in connec-
tion with my prior application. The froni
armature responds only to alternating cur-
rents. When an alternating current passes
through the magnet coils the magnetic tip 7
will tend to repel the front armature start-
ing it forward and it will then be drawn
up to the poles of the magnet and, owing
to the greater power of said poles it will re-
main there with the result that the tooth
on the armature dog will be swung forward
out of the path of the ratchet, said dog be-
ing returned to its normal position as al-
ready set forth at the close of the downward
movement of the switch hook after the call
is completed. This front armature is the
mechanism through the medium of which a
ringing current is prevented from causing a
call to be registered. When the switch hook
1s raised the sleeve B, plate D, pawl D' and
ratchet E are moved forward with the re-
sult that the register is advanced one num-
ber and the action of the ratchet upon the
tooth of the armature dog depresses the
main armature and it is held in a depressed
position by the magnet, which, as already

stated, operates as a holding magnet, until

there is a break in the current, at which time
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the main arimature moves up, holding the
ratchet in its advanced position and render-
ing the registering device effective. This is
the normal operation In making a call
When the switch hook is raised to answer
a call there is normally no break in the line
current so that the main armature remains
permanently depressed, the tooth on the ar-
mature dog remains below the ratchet, and
when the switch hook is depressed at the

.close of the conversation the dog G' will,

by friction, retract the ratchet to its original
position. If, however, the switch hook be
raised to answer a call while the bell is ring-
ing the main armature will, naturally, move
up, and this would tend to make the move-
ment of the register an effective one, ex-
cepting for the fact that simultaneously
with this upward movement of the main ar-
mature, the front armature moves forward
and shifts the tooth on the armature dog
forward out of the path of the ratchet, so
that when the switch hook is again depressed
the ratchet will be retracted.

T is a shouldered peg which projects for-
ward from the rear face of the casing of the
device, the shoulder at the end of said peg
affording a rest for a flat spring I* secured
to and projecting from the plate D. The
normal position of the plate D is that illus-
trated in Figs. 3, 5 and 6, in which the tip
of the spring rests on the shoulder of the
peg 1.

J is the rear armature. This armature 1s
pivoted on a horizontal pivot, is normally
pressed backward by means of a suitable
spring, and can have its upper or free end
swung forward under the influence of the
magnet from the position shown in Fig. 8.
The upper end of the armature is cut away
on its forward side, so that a shoulder is
provided, whereby there are two contact sur-
jaces § and j* in different planes, the surface
7t being the normal front surface of the
rear armature and the surface j being to the
rear thereof and above the same. The arma-
ture J is so arranged that it will respond
only to a very much more powerful current
than is used to affect the other armatures,
the current which is preferably used for
this purpose being a 110-volt current such
as is commonly used in connection with
telephone apparatus for operating the coin-
discharging mechanism of those instruments
where the calls are paid for by depositing
money in a box. Inasmuch as these types of
telephones are in common use on almost all
exchanges each operator necessarily has at
her disposal means for throwing a 110-volt
current over every line under her control.
Now this current can be used to operate the
armature J. When the plate D is in its nor-
mal position, the application of this power-
ful current will draw the armature J for-

“ward for the first time, the parts being, be-

S

fore the application of this current, in the
positions shown in Figs. 5 and 6, and mov-
ing, under the influence of this current, to
the positions shown in Figs. 7 and 8. In
this motion of the armature, the contact sur-
face j on the tip thereof engages with the
spring I, knocking the same off the peg or
pin I to the position best shown in ¥ig. 8,
and at the same time a lower portion of the
armature strikes the armature dog directly,
swinging the same forward about its pivot
and pushing its tooth out of the path of the
ratchet, thereby permitting the return of
the switch hook to retract the register, so
that the call is not effectively registered.
The flowing in of this powerful current will
take place either independently of or in con-
junction with a busy signal so that when the
proper party is not obtained the central op-
erator can readily prevent the registration
of the call. TFurthermore, by a second or
other subsequent operation of the rear ar-
mature the register can be set back bodily
when necessary in the following manner. 1t
will be noted that in Figs. 7 and 8 the pawl
on the plate D is still In engagement with
the ratchet and the pin D* on said plate
is still out of engagement with the ratchet,
although both have moved somewhat from
their normal position. When the rear arma-
ture moves back as the flow of the powerful
current ceases, all the parts remain in the
same positions excepting that the armature
draws its shoulder from beneath the free-
end of the spring I* so that said spring
moves farther down as best shown in Fig.
10. On a subsequent advance of the rear
armature the contact surface j* engages the
spring T* and moves said spring forward to
a still greater distance, whereupon the parts
assume the position shown in Figs. 11 and
19, where the pawl on the plate D has pulled
out of the ratchet, and the pin has advanced
to catch a tooth. When the flow of current
is again stopped the armature will drop
back and the spring @* will draw the plate
D back to the positions shown in Figs. 9
and 10, the pawl and pin operating after the
manner of the corresponding parts of an es-
capement, so that the ratchet is turned back-
ward in the manner alveady set forth. This
operation can be repeated three or four
times, the register being thus set back three
or four numbers. Of course on the depres-
sion of the switch hook at the close of the
use of the instrument, the plate D oscillates
about the axis of the sleeve B so as to raise
he spring I* well above the pin or peg L
The parts can thus again assume their nor-
mal or original position, and at the same
time in the manner already deseribed the
armature dog is moved back to its original
position.

Tt will be seen that the present device as
stated at the opening of its description ac-
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complishes the purposes outlined in said
opening in a simple and eflicient manner
and particularly that the device, although
accomplishing 1ts additional functions can
be effectively and regularly operated upon
an ordinary telephone circuit such as is in
common use without any alteration what-
ever of the switchboard or the switchboard
connections at the central office and with-
out any unusual manipulation on the part
of the operator other than the use of a high-
voltage switch which is now used by all
operators working upon circuits having
coin-bhoxes.

I realize that considerable variation is
possible in the details of construction of my
improved device, without departing from
the spirit of my invention and I do not in-
tend, therefore, to limit myself to the spe-
cific form herein shown and described.

What I claim as new and desire to secure
by Letters Patent is:

1. The combination with a telephone line,
of a telephone call register, means for ad-
vancing the register, a spring resisting its
advance, means for preventing the over-
winding of the spring, an escapement device
and electro-magnetic means for operating
the escapement device to permit the spring
to turn back the register.

2. The combination with a telephone line,
of a telephone call register, a spring which
resists the advancing of the register, fric-
tion means interposed between the spring
and the register to prevent the overwind-
ing of the spring, an escapement device en-
gaging the register and electro - magnetic
means controlled by line conditions for op-
erating the escapement means to permit the
spring to turn the register backward.

3. The combination with a line, and a
telephone call register, of register-advancing
means, means tending normally to retract
the register, means codperating with the
register-advancing means to form therewith
an escapement mechanism and electro-mag-
netic means controlled by line conditions,
and operating said means as an escapement
to permit the step by step retraction of the
register.

4. The combination with a telephone line,
a telephone call register and a driving
ratchet attached thereto, of two pawls co-
operating to advance the ratchet, means for
moving one pawl through the medium of
a part of the telephone instrument neces-
sarily moved in making a call, an electro-
magnetic means for rendering one pawl ef-
fective or ineffective in accordance with line
conditions, means codperating with one pawl
to form therewith an escapement mecha-
nism, and electro-magnetic means controlled
by line conditions for operating said pawl
and its codperating means as an escape-
ment,

879,570

5. The combination with a telephone line,
a telephone call register and a register driv-
ing ratchet and an advancing pawl con-
nected to a part of the telephone neces-
sarily manipulated in making a call and
adapted to be moved thereby, a holding-
pawl to engage the ratchet, electro-magnetic
means for rendering said holding-pawl ef-
fective or ineffective in accordance with
line conditions, means cobperating with the

70

advancing pawl to form therewith an es- -

capement, means tending normally to re-
tract the register and electro- means con-
trolled by line conditions for operating the
advancing pawl and its codperating means
as an escapement.

6. The combination with a telephone line,
a telephone call register and a register driv-
ing ratchet and an advancing pawl con-
nected to a part of the telephone necessarily
manipulated in making a call and adapted
to be moved thereby, a holding-pawl to en-
gage the ratchet, electro-magnetic means
for rendering said holding-pawl effective or
meffective in accordance with line condi-
tions, means codperating with the advanc-
ing-pawl to form therewith an escapement,
means tending normally to retract the reg-
ister and electro-magnetic means controlled
by line conditions for operating the advanc-
ing-pawl and its codperating means as an
escapement, after said holding - pawl has
been rendered ineffective.

7. The combination with a line, a tele-
phone call register and a register driving
ratchet of means for advancing the ratchet
as calls are made, means tending normally
to retract the ratchet, means operated by
the occurrence of certain line conditions for
rendering the advancing means ineffective
to operate the ratchet, means codperating
with the ratchet-advancing means to form
therewith an eseapement and means where-
by subsequent cceurrence. of the same line
conditions will operate the register-advanc-
ing means and its codperating device as an
escapement.

8. The combination with a telephone line,
a telephone call register and a register-driv-
ing ratchet, of register-advancing means ar-
ranged to advance the ratchet in the making
of a call and normally retract the same,
means for holding the ratchet in advance
position upon the occurrence of certain line
conditions, means codperating with the reg-
ister advancing means to form therewith an
escapement and an electro-magnetic device
controlled by certain line conditions which
on the first occurrence of certain line condi-
tions renders the holding - means by the
ratchet ineffective and on the subsequent oc-
currence of the same line conditions oper-
ates the aforesaid escapement device to per-
mit the reverse movement of the ratchet
step by step.
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9. The combination with a telephone line,
a telephone call register and register-ad-
vancing means operated by a part of the
telephone necessarily operated in making a
call, means whereby the passage of the nor-
mal line current will maintain said register-
advancing means ineffective, means whereby
a break in the line current will render said
advancing means effective, and means where-
by after said register advancing means has
been placed in effective position the passage
of the ringing current will render said ad-
vancing means again ineffective.

10. The combination with a line, a tele-
phone call register, and a register-driving
ratchet of an-advancing pawl, and a hold-
ing-pawl, connection between the advancing
pawl and the part of the instrument moved
in making a call, and electro-magnetic means
for keeping said holding pawl in ineffective
position during the passage of the normal
line current and arranged to move the hold-
ing-pawl into effective position upon a break

4n the cireuit, and electro-magnetic means

operated by the passage of the alternating
ringing current for moving said holding-
pawl into ineffective position.

11. The combination with a line, a tele-
phone call register, and a register-driving
ratchet, of an advancing pawl, and a hold-
ing-pawl, connection between the advancing
pawl and the part of the instrument moved
in making a call, and electro-magnetic means
for keeping said holding pawl in ineffective
position during the passage of the normal
line current and arranged to move the hold-
ing pawl into effective position upon a break
in the cirenit, and electro-magnetic means
operated by the passage of the alternating
ringing current for moving said holding-
pawl into ineffective position, by moving it
in a different plane from that in which it
moves from its normal position.

19. The combination with a line, a tele-
phone call register and a register-driving
ratchet of an advancing pawl operated by
a part of the telephone instrument moved
in making a call, an electro-magnet, an arma-
ture, a holding pawl pivotally mounted on
the armature to swing in the plane thereof,
said magnet being arranged to hold its
armature and holding-pawl out of engage-
ment with the ratchet while the normal line
current is passing and to permit the holding
pawl to move into engagement with the
ratchet when the normal current is inter-
rupted, and a second armature actuated by
the ringing current to move said pawl with
reference to the armature out of engagement
with the ratchet.

13. The combination with a line, a tele-
phone call register and a register-driving
ratchet of an oscillatable member rocked by
the movement of a part of the instrument
necessarily moved in making the call, a

2

plate carried by said oscillatable member
and pivoted thereto to rock with reference
thereto in a plane transverse to that of the
oscillation of the member, a pawl and pin
on said plate adapted by the oscillation
thereof to act upon the ratchet as an escape-
ment, the pawl normally engaging the
ratchet to advance the same, an electro-
magnet, an armature therefor, a helding-
pawl movable on the armature transversely
to its normal movement, the pawl being
adapted to move into the path of the ratchet
upon .the occurrence of certain line condi-
tions, and a second armature actuated only
by other line conditions arranged to move
the pawl transversely out of the path of the

register on first movement of the second ar-

mature and being arranged when again
moved to oscillate the plate for escapement

“purposes.

14. The combination with a line, a tele-
phone call register and a register-driving
ratchet, of an oscillatable member rocked by
the movement of a part of the instrument
necessarily moved in making the call, a
plate carried by said oscillatable member,
and pivoted thereto to rock with reference
thereto in a plane transverse to that of the
oscillation of the member, a pawl and pin
on snid plate adapted by the oscillation
thereof to act upon the ratchet as an es-
capement, the pawl normally engaging the
ratchet to advance the same, an electro-mag-
net, an armature therefor, a holding-pawl
movable on the armature transversely to its
normal movement, the pawl being adapted
to move into the path of the ratchet upon
the occurrence of certain line conditions,
and a second armature actuated only by
other line conditions, a member on said
plate which is engaged by the first move-
ment of said second armature and moved
from its normal position to a second posi-
tion, the armature being provided with
means for engaging said member when in
second position upon subsequent movements
of said armature thereby to actuate said
plate and the parts carried thereby as an
escapement.

15. The combination with a line, tele-
phone call register and = register-driving
ratehet of an oscillatable sleeve concentric
with the ratchet, a plate pivoted to the sleeve
on transverse pivot,a pawlon the plate nor-
mally engaging the ratchet, a pin on the plate
normally out of engagement with the ratchet,
said pawl and pin being adapted to operate
as the two members of an escapement as the
plate is rocked on the sleeve, the sleeve be-
ing connected to a part of the telephone n-
strument necessarily manipulated in mak-
ing the call, whereby the pawl will normally
advance the ratchet and retract the same
at the completion of the call, an electro-
magnet, an armature, a holding-pawl mov-
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‘able on the armature and arranged to be

held out of engagement with the ratchet by
the passage of the normal line current, and
upon the break therein to engage the ratchet
and a second armature moved by a more
powerful current than the normal, and ar-
ranged on its first oscillation to shift said
holding-pawl transversely to its normal

‘movement out of engagement with the

ratchet and on subsequent movements to
oscillate the plate to move the parts carried
thereby as the members of an escapement.
16. The combination with a Iine, a tele-
phone call register and a register-driving
ratchet, of an oscillatable sleeve concentric
with the ratchet, a plate pivoted to the
sleeve on transverse pivot, a pawl on the
plate normally engaging the ratchet, a pin
on the plate normally out of engagement
with the ratchet, said pawl and pin being
adapted to operate as the two members of
an escapement, as the plate is rocked on the
sleeve, the sleeve being connected to a part
of the telephone instrument necessarily
manipulated in making a call, whereby the
pawl will normally advance the ratchet and

979,570

retract the same at the completion of the -

call, an electro-magnet, an armature, a hold-
ing-pawl movable on the armature and ar-
ranged to be held out of engagement with
the ratchet by the passage of the normal line
current, and upon the break therein to en-
gage the ratchet and a second armature
moved by a more powerful current than the
normal, a spring on said plate in position
normally to be engaged by the tip of the
second armature, whereby the first oscilla-
tion of the second armature will move said
spring into position to be engaged by the
shoulder on the armature and subsequent
movements of the second armature will os-
cillate the plate to actuate the parts carried
thereby as an escapement.

In testimony whereof, I have hereunto
set my hand, this 20th day of May nineteen
hundred and ten, in the presence of two
subscribing witnesses.

HENRY X. SANDELL.

In presence of—
Rarer A. Scnazrer,
Jorx WiLsow.
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