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~of the relay;

20

. electric signaling devices; and it has for its:
25

"Unrrep STaTes PATENT OFFICE.

JOHAN F

. SKIRROW, OF EAST
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CIRCUIT MAKING AND BREAKING DEVICE.

SPECIFICATION formlng- part of Letters Patent Ne 688, 554 dated December 10, 1901,

Applmatmn filed February 4, 1901.. Serial Nn 45;927

To all whom Tt :fnm/ CONCEPTL:

- Be it known .that I, JoHN F. SKIRROW a

citizen of the United Sta,tes, residing at East
Orange, county of Essex, State of Newr Jersey,
have invented certain new and useful Im-
provements in Circuit Making and Breaking
Devices, of which the followuw 1S a speclﬁce-
tion, reference bei ng had therein tothe accom-

| panymﬂ' drawings, in which— |
Figure 1 1s a Slde elevation ehowmfr the in-

vention applied to a relay; Fig. 2, a plan view

thereot; Fig. 3, a detail horizontal sectional
view on line 3 3 of Fig

.1; Fig. 4, a detail show-
ing the position of the ar ma,ture when it is at-
tracted by the magnet; Fig. 5, a rear elevation
Fig. 6, a transverse sectional
view on the lme 6 6 of Fig. 2, and Figs. 7 and
8 detail views showing modlﬁed forms of the
means for supporting the armature.

This invention relates to new and useful

improvementsin circuit making and breaking

devices, and is particularly deewned for use |

in telegraphrelays and transmitters and other

object to increase the efficiency of such de-

‘vices by providing improved means for sup-

porting the armature and by providing means

- for the quick adjustment of the tension on the

30
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armature and for the rapid adjustment of the

magnet toward or from the armature.

1In relays and transmitters and other deli-

cate electric signaling instr uments wherein

an armature forms -.'one_termina;l of a circuit

and is mounted on trunnions to enable it to
readily swing toward a magnet it is neces-
sary to pr owde an extira contactor electrical

“connection between the base of the trunnion-
~ support and the armature to permit the cur-

rent to flow to the armature without passing
through the trunnions. This extra contact

18 a source of great trouble, as it must be ex-

tremely light or it will to too great an extent

retard the movement of the (era,tule and

50

being very delicate it is frequently broken or

detached at one of its ends, which resultsin
all the current going through the trunnions.
It is well knowu that in sending - signals
through telegraph instruments all the Con-

tacts must be perfect inorder to secure clear-
cut well-defined signals.

 rent is passing thloun'h it, it will be readily

o

As the armature
vibrates at a high rate of speed while the cur-

binding of the armature-bearings.

-tlcally deetloymﬂ' the mutrument

(No model,)

R T ey —

understood that there cannot be a perfect
contact in the trunnions without clamping

them so tightlyasto preventrapid operation,

and consequently when the current flows
through them thereisa ‘‘rattling” or ““shiv-
ering” of the Instrument, which results in
ragged and uneven smnels and frequently
puts the instrument out of use. Any defect

| in this extra contact which increases its re-

55
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sistance will send a part of the current -

through the trunnions and will result in this

uneven signaling. Another great defect in
these tmnmon mounted ar matures is the

When the

device is used as a transmittel‘ and a heavy

current is employed and for any cause these

bearings are stiff and the armature does not;

quickly respond to the influence of the mag-
net and the upper end of the armature moves
slowly between the contact-points, the cur-

‘rent will arc across between the points, heat-

ing the trunnions and burning out and prac-

To pre-
vent this arcing, the armature must move
quickly and makeand break contacts sharply.

75

Dirt and dust will accumulate in the trun-

nions sufficiently to stiffen up the action of
the armature and cause the current to are.

Another flequent cause of the binding of the

80 :

trunnions is the shrinking and warping of

the wood base on which the frunnions are
mounted., When this wood base shrinks or
warps, the trunnions are thrown out of posi-
tion, and being very delicate mountings they

are by this means thrown out of line suffi-

ciently to cause them to work hard. Another
fr'equent cause of poor and uneven signals
is the wabbling of the armature c&used by

the bearings wearing suﬂimentl; to badly it
‘their supports |

In this invention the trunmoue are dis-
pensed with, and eoneequently the extra con-
nection around the trunnions is not neeces-
sary, and the armature is so mounted that

its movement is not affected by the warping

of its base or by any ordinary accumulation
of dust.

Referring to the various narte by numerals,

1 desmnates the base of the relay, on whleh |

is ehda,bly mounted in any suitable manner
the magnet 2. As shown in the drawings,

| the casings of the poles of the magnet rest 011'
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the bars 3 at their forward ends and are held |

down on said bars by the vertically-adjust-

able block 4, which is mounted on a post 5

and secured thereto in its various positions
byasecrew which bearsatitsinnerend against
the post. This post is mounted on the base
between the poles of the magnet and at the
forward ends thereof. The upper end of this
post 1s curved over forward and carries the
usual adjustable stops 6, between which the
upper end of the armature 7 vibrates. The
armature 1s formed at its lower outer ends
with forward - projecting horizontal feet 8,
which are slotted horizontally at their inner
edges to form the clamping-jaws, as shown
clearly in Fig. 3. Fitting in these slots be-
tween the jaws are thin spring-metal arma-
ture-supporting strips 9, which are held in
sald slots by screws 10, which pass down
through the clamping-jaws on the inner sides
of the strips 9. As thesestrips bear at their
outer edges against the end walls of the slots
and at their inner edges against the SCrews,
1t will be seen that it is impossible for them
to be displaced laterally by accident. The
screws 10 draw the two jaws together and
cause them to grip the strips 9 and hold said
strips rigidly against endwise movement.
T'hese strips project forward from the feet S,
perpendicular to the armature and parallel
with the line of movement of ths armatn re,
and their rear ends are securely clamped in
slots formed in posts 12, mounted on the base
just forward of the feet 8. These posts are
slotted horizontally at their outer edges to
form the clamping-jaws, which are clamped
down on the strips by means of the vertical
screws 13, threaded through the jaws at the
outer edges of the strips, thereby preventing
the lateral displacement of the strips from
the slots. The forward ends of the feet 8 are
a very short distance from the rear face of
the posts 12, so that the spaces between them
through which the strips extend ansupport-
ed are quite small. This flexible spring-strip

~may be formed of any suitable material and

may be securely clamped to the armature
and the posts 12 by any suitable means. It
18 desirable, however, that the clamping
means be such that the strips may be readily
removed and new ones secured in place when-
ever theold onesbecome worn orbroken. In-

stead of the feet 8 extending forward, as |

shown in Fig. 1, they may extend rearward,
asshown in Fig. 7, and the strips extend rear-
ward therefrom to posts 12, or, if desired, the
strips may be extended on both the forward
and rearward sides of the armature, as shown
in Fig. 8, and a set of posts 12 provided for
each end of the strips, in both of which forms
the strips ave perpendicular to the armature
and parallel with the line of movement of it,.
It will be noted that the longitudinal edges
of the strip are parallel with the axial line of
the magnet-cores. When the current is sent
through the magnet, the armature will be

drawn rearward until the contact carried at |

688,554

the upper end thereof strikes against one of
the contacts 6, carried by the yoke. This
movement of the armature is permitted by
the slight downward bending of the strips 9,
as shown in Fig. 4. When the current is

broken, the strips 9 return to their normal

horizontal positions. The pull of the mag-
net on the armature is brought longitudi-
nally on the supporting - strips, and when
the strips are arranged as shown in Fig. 1
this pull tends to draw out said strips and,

70

75

the armature being free at its upper end,

bends said strips downward slightly until the
stop or contact at the upper end of the arma-
ture strikes a contact - point on the yoke.
When the strips are arranged as shown in
Fig. 7, the pull of the magnet tends to buckle
them. It will be noted that the pull on the
armature exerted by the tension-spring is also

brought longitudinally on the edges of the

strips 9 and tendsto compress or buckle them
transversely when the strips are arranged as
shown in Fig. 1.

extend unsupported are very narrow, it will
be seen that the strips will not buckle ex-
cept under a severe strain, a much greater
strain being required than could possibly be
exerted by the tension device or the magnet
of a telegraph-relay. When the strips are
arranged as shown in Fig. 7, the strain of the
tension tends to stretch the strips and keep
them flat. By means of these armature-sup-
porting strips, which are firmly clamped to

' the armature and to the posts 12, good me-

As the spaces between the
feet8and the posts12 through which the strips

30
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tallic contacts are formed between the arma-

ture and the posts 12, through which the local
cireuit will readily flow without causing any
sparkingorheating of thearmature-supports,
the current flowing from the posts through
the strips to the armature or in the reverse
direction as easily and with practically as 1it-
tle resistance as in flowing through a solid
bar. DBy forming the armature with the feet,
S and clamping the strips in horizontal slots
formed therein a broad centact is secured be-
tween the strips and the armature and all ex-
tra contacts between the armature and its
supports avoided. The spring-metal sup-

porting-strips may be formed of phosphor-

bronze, steel, or brass or other suitable ma-
terial. | -
As shown in thedrawings, the posts are con-
nected by a base-plate 14, which is screwed
to the base 1 and to which the electrical con-
nection is made. It isobvious, however, that

these posts may be independent and the cur-

rent be sent through either one or both of
them, as desired. | - |

It will be noted that as the armature is
drawn toward the magnet the supporting-
springs will be bent slightly, either downward
or upward, depending on whether they are
arranged to extend forward or rearward from

105
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the armature, and that when the armatureis

released these springs return to their normal
position, thereby causing the armature to




50
k. . this latter case being also in the same direc-
- tion.
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have a sliﬂ'ht movement perpendleulel to the |

axis of the magnet or across the magnetic
field. The result of this bodily movement of
the armature is to cause the contacts to rub
or wipe against each other. The advantage

~of this wiping action of the contacts is thet

10

insuring clear signals.

- 1t keeps them clean and bright and prevents

the acecumulation of carbon thereon, thereby
Another advantage
of mounting the armature on these saupport-

- ing-strips is that these springs take up the

- Jar of the contacts and prevent any rebound
of the upper end of the armature and avoids

the necessity of mounting one of the contacts
dlreetlv on a spring. |

‘Secured to the centet' of the forw eld side of

-the armature is an elastic device 15, prefer-

~ably a light coil-spring, to the forward end of

20

~ lever 21, and secured to the post 18 is arear-

- 30 ward—extendmw spring-detent 22, which en-.

17 and then secured thereto.

which 18 festened one end of a thread 16, the
other end of said thread being passed under
the inner end of a horizontal transverse shaft
This shaft is
journaled in a post 18, and on its outer end

is mounted a small pinion 19, and meshing
- with this pinion is a segmental rack 20, which

18 pivoted on the post 18 directly below the
transverseshaft. Secured tothepivot of this
segmental rack is an npward-extending shift-

gages the teeth of the seﬂ'mentel raclk and

 holds said rack in any of its set positions

against aceidental displacement. It will thus

| be seen that by swinging the lever forward

e 40

the shaft 18 will be Ioteted in the proper di-

-rection to wind the thread thereon, and there-

by extend the coil-spring and increase the
tension on the armature, and that by swing-
ing the lever rearward the shaft is rotated in
the proper direction to unwind the thread
from the shaft, and thereby release the spring
and decrease the tension on the armature. It

will be noted that the thread is wound on the

shaftinsuchamanner that the forward move:

45

ment of the lever extends the spring forward,
the movement of the lever and of the spring

being in the same direction, and that the rear-

ward movementof thelever relea,ses thespring

and permits it to contract or move rearward,
the movement of the lever and the spring in

It 1s obvious that this method of in-

- c¢reasing or decreasing the tension on the ar-

mature I8 very adventaﬂ'eeue, as the move-

ment of the adjusting-lever is always in-the
. direction in which it is desired to move the
tension-spring,

so that the operator instine-

“tively knows in which direction to move the

60

- _lever

It 1s also obvious that by the mech-
anism shown the tension may be very quickly
increased ordiminished. Thespacesbetween

the teeth of the segmental rack are numbered

~ toform a scale- bar so that the space in which

the spring-detent rests when the instrument

‘1g adjusted for the normal working condition

of the circuit in which it is pld,eed may be

noted end the mstrument leadlly retur ned to

this normal tension after the tension has been
increased or diminished for any purpose.
Extending rearward from the middle of the
cross-bar of the magnet is a horizontal rod 23,
which passes throu D‘h the standard 24 and car-
ries near its rear end a lateral-extending pin
25. On this pin is mounted an aut_ifrietien-
roller which works in a slot 26, formed in a

vertical shift-lever 27, which is pivoted at its

lower end in the standard 28 and carries a
segmental rack 29 near the lower end of the
slot 26. On top of the standard 28 1s secured

an inward-extending spring-arm 30, which is

provided at its inner end with a downward-

extending detent 31, which engages between-

the teeth of the rack 29 and yieldingly holds
the lever 27 in its adjusted positions. It will
thus be readily seen that the magnet may be
quickly moved toward or from the armature
by swinging the lever 27 on its pivot, and the
detent 30 will serve to maintain the magnet
in its various positions.
the teeth of the rack 29 are numbered to form
a scale-bar, so that the space engaged by the
detent when the magnetisin its normal work-
ing position may be noted and the magnet
readily returned to its normal p051t10n after
it has been moved toward or from the magnet
for any purpose.

Instead of emple}mn* the racks and the

The spaces between -'
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spring-detent for holding the shift-levers in

their adjusted positions any suitable devices

may be employed for that purpose.
‘While I have shown and described the in-

vention as applied to a telegraph-relay, it is

-obvious that it may be applied to other elec-

tric signaling and telegraph instruments
which contain electrically-operated means for
making and breaking circuits or work on sub-

I1CC

105

stantially the same principles, and I do not .

wish to limit myself to one application of the
invention.

Having thus described my mventlon what
I claim is—

1. In an electric signaling metlument the
combination, of an eleetromaﬂnet; an arma-
ture _therefor,' a supporting-strip connected at

its inner end to the armature and extending
perpendicularly therefrom and substantially

parallel with the line of movement of the ar-

| mature, a variable tension connected to the

armature, and means forsupporting the outer

end of the supporting-strip.
~ 2. In an electric¢ signaling instrument, the
combination, of an elecbremagnet an arma-

ture ther efor a supporting-strip connected at

one of 1ts ends to the armature and extending

therefrom substantially parallel with the iine

I10

I1§5

120

125

of movement of the armature two edges of

said strip being parallel Wlth the emel lmes
of the maﬂ*net-eoree

3. In an electric swnalmﬂ' metrument the
combination of an eleetromaﬂ*net an arma-
ture therefor, a Spring supporbmn'-etmp con-

130

nected at one of its ends to the armature and

extending therefrom substantially parallel

. wﬂah the line of movement of the armature,
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whereby as the armature is drawn toward the
magnet the supporting-strip will permit it to
ha‘ve a slight bodily movement across the field
of the magnet substantially as deseribed.

4. In an electric signaling instrument, the
combination of an electl omagnet, an arma-
ture therefor, a tension devwe comleeted to
the armatur e, and a spring-strip connected to

‘the armature and extending perpendicularly

therefrom and substantla,llv parallel with the

line of movement of the armature, a sup-

port, and means for securing the strip there-
to, whereby the strain of the tension and of
the magnet will be brought edgewise on the

spring Suppmtmn'-stnp, subatantmlly as de-

scribed.

5. In an electric signaling mqtmment the
combination of an eleetiomdﬂ‘net an armas
ture therefor, a tension devi{?e connected to

the armature and extending forward there-

from, and a horizontalspring supporting-strip
connected to one edge of the armature and
extending perpendicularly therefrom sub-
stantially parallel with the line of movement
of the armature, a support, means for secur-
ing the strip thereto, whereby the strain on

the armature will be brought edgewise on the

supporting-strip substantially as deseribed.

6. In an electrie signaling instrument, the

combination of an electromagnet, an arma-
ture themfm, a tension device connected
thereto, a spring supporting-strip removably
clamped to the armature and extending per-
pendicularly therefrom and substantially par-
allel with the line of strain of the magnet and
of the tension device, the 10110*11311(111131 edges
of the strip being par allel mth the axial lme
of the magnet, a support, and means for re-
movably elam pin g the supporting-strip there-
to, substantially as described.

7. In an electric signaling instrument, the
combination of an electromagnet, an arma-
ture therefor, a tension device connected to
sald armature and extending forward there-
from, a foot formed on one edge of the arma-
ture,aspringsupporting-strip clamped to said

foot perpendicular to the armature and ex-

tending substantially parallel with the line of
movement of the armature, and means for
Supportinﬂ' sald strip, whereby the strain of
the tension and of the magnet will be brought
edgewise on the suppor tmn‘-strip, substan-
tially as desecribed.

3. In an electric signaling instrument, the
combination of an electromagnet, an arma-

ture therefor formed at its lower edge with

forward-extending horizontal feet, horizontal
flexiblesupporting-stripssecured to these feet
and extending longitudinally of the instru-
ment, and means connected to the strips for
supporting them.

9. In an electric signaling instrument, the

- combination of an electromagnet, an arma-

65

ture therefor, a tension dewee connected
thereto and extendmﬂ' forward therefrom,
horizontal feet formed on the lower edge of

thearmature, aldfeetbemﬂ'horlmntallyslot-1

|

an armature therefor, means for supportmﬂ"_

&k 688,554

ted at then inner edges, a Suppmtnw-stup

clamped in said slots rmd extendmfr therefrom

in a line substantially parallel *mth the line %c¢

of strain of the magnet, and posts formed -

with horizontal slots in their outer edgesto

receive the supporting-strips, and means for

clamping the supporting-strips therein. o
10. In anelectricsignaling instrument, the 75

combination of an electlomaﬂ'net an arma-

ture therefor, a tension devwe connected

thereto and extendmﬂ' forward therefrom,

horizontal feet Iormed on the lower edge of

the armature, said feet being houzontalljy slot- 8o

ted at their inner edges, supporting-strips fit-

ting in said slots and extending substantially

par allel with the line of strain of the magnet, ~

a clamping-screw in each foot at the innmer ...

edge thereof and preventing lateral move-"8¢

ment of the supporting-strip, posts formed

with horizontal slots in their outer edges to

receive the supporting-strips, and clamp-

| screws 1o the outer edges of the posts and

bearing against the outer edges of the sup- go
porting-strips to prevent lateral movement
thereof.

11. The combination of an electromagnet,
an armature therefor, means for supporting
said armature, an elastle device connected to g5
the armcmtme, a plvoted shift-lever, means

| connected to said shift-leverand to the elastic

device, whereby the tension on the armature
may be varied by moving the shift-lever and
means for yieldingly holdmn* the shift-lever, 100
whereby it may be quickly moved in elther |
direction to vary the tension.

12. The combination of an electromagnet,
an armature therefor, an elastic devlce 0011-_ |
nected to said_ﬂrmﬂture, a pivoted shift-lever, 1oj
a spring-detent for holding the shift-lever in
position and permitting it to be moved in
either direction, means connecting said shift-

| lever to the elabtm device, a sca,le and an in-

dicating-point, one of said parts being car- 110
ried by the shift- lever, substantially as de- .
scribed and for the purpose set forth.

13. The ecombination of an electwmagﬂet
armature therefor, means for supporting said. |
armature, a tensiOn device eonnected-to sald rig -
armature and extending forward therefrom |
and consisting of an elastic device connected
to the armature, a rotatable shaft, means for
supporting said shaft, a pinion on the outer
end of said shaft, a pwoted lever, a segmental 120
rack carried by said lever and engaging the - |
pinion on the shaft, and a thread connected
to the shaft and %dapted to be wound thereon
and connected to the elastic device carried by =
the armature. 125

14. The combination of an electromagnet,

armature, a tension device connected tosaid |
armature and extending forward therefrom =
and consisting of an elastic device connected 13}:_::;.-" o
to the armature, a rotatable shaft, means for
supporting said shaft, a pinion on the outer =
end of said shaft, a plveted lever, a segmental -~
rack carried by said lever and engaging the
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pinion on the sha,ft' and a Spuntr-detent se- |
cured to the shaft- suppmt and adapted to en-

ogage the teeth of the rack to hold the rack in

“its adjusted positions, and a thread adapted.

to be wound on this shaft and connected to

the elastic device ¢arried by the armature.

15. The combination of a %11d&b1y-m011nted

electromagnet, an armature therefor, a piv-.
oted shlft-level means connecting the lever

to the mawnet whel eby a movement of the le-
ver will move the maﬂ'net in the same direc-

‘tion, and means for yleldmﬂy holdmw the

o s‘mft-lever in its adjusted positions.

15

| the Shlft le‘i er, and means enn'afrmﬂ* smd seﬂ'- |

16. The combination of a slidably- mouilted
electromagnet, a shift - lever pivoted at its

lower end means connectmo‘ the shift-lever |

to the mafrnet a segmental rack carried by

mental rack to hold the.le'ver and the magnet
in their adjusted positions.
17. The combination of a slidably-mounted

electromagnet, a rearward - extending hori-

zontal rod conneeted thereto and pr OVLded
with a lateral pin near its rear end, a guide
for said rod, a pivoted shift-lever formed with
a slot adapted to receive said pin, a segmental

5

20

rack carried by said shift-lever,and a device

its adgusted positions.
In testimony whereof I hereunto afﬁt my

‘signature, in the presence of two witnesses,
this 1st day of February, 1901. |

JOIIN F. SKIRROW
Wltnesses

- WM. R. DAVIS o
JOHN G. PEARSE.

engaging said rack to hold the shlft lever in -

K
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