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1 
The present invention relates to relays for 

telegraph Systems and the like. This improved 
relay is preferably used as a line and repeating 
relay in printing telegraph Systems. More par 
ticularly, its principal field of utility is in print 
ing telegraph Systems using the “neutral'ºmethod 
of tran SmiSSion Wherein current and no-Currenti 
conditions are employed on the line for signal 
ing, in contrast to the “polarº method employ 
ing reversals of current on the line, but it Will be 
understood that the invention is not necessarily 
limited touse With Such Systems. 
One of the principal features of the invention 

is the provision of improved means for adjust 
ing the Spring tension acting on the relay ar 
mature. The relay is completely enclosed in a 
dust-tight casing and the armature tension is 
adjusted from outside the casing through the 
rotation of an externally accessible knob provid 
ed With cooperating scale indicia. The knob ro 
tates an adjusting Shaft Which varies the arma 
ture tension, and after the tension has been thus 
adusted through Said knob and Shaft to meet, a 
particular circuit condition the knob can bere 
leased from the shaft and rotated untilits pointer 
indicates zero on the Scale indicia, Whereupon the 
knob can be again tightened or secured to the 
Shaft without disturbing the set position of the 
Shaft. Thus, the knob can be reset to zero after 
making the preliminaly tension adjustment to 
meet a circuit condition, Without having to open 
the dust-tight casing or disturb the adjusting 
Shaft and its associated parts. 

In the accompanying drawings illustrating one 
preferred embodiment of my invention: 

Figure l' is a vertical axial sectional view of 
ny improved relay apparatus, there usually be 
ing tWo companion relay units in a single casing 
with their respective adjusting knobs both ac 
cessible from the front of the casing; 

Figure 2 is a fragmentary sectional view on a 
larger Scale showing the releasable coupling ar 
ragement between the adjusting knob and the 
tension adjustingshaft; and 

Figure 3 is a front elevational view of the ar 
mature Spring. 

Referring to Figure 1, the complete relay as 
Sembly usually comprises two companion relay 
units enclosed Within a common housing com 
prising the insulating back panel 22 and the 
removable sheet metal cover 23 which is releas 
ably Secured to the back panel by the screws 24. 
The two relay units are substantially identical 
in physical Structure, and hence only one of 
these unitS has been shown in detail. The two 
relay Units are connected together electrically 
to forma complete repeater assembly, one relay 
being connected to the upline side of the cir 
cuit and the other relay being connected to the 
downline side of the circuit, these relays being 
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frequently referred to as the “westº relay and 
the “eastº relay. 
The fundamental elements of each relay struc 

ture comprise the U-shaped core structure 2T, 
the two relay coils 28 on the legs of this core 
structure, and the armature 29 which responds 
to the energization of the coils. The core Struc 
ture 27 is built Up of a stack of U-shaped lami 
nations, preferably composed of silicon steel of 
the desired characteristics. This core structure 
27 is clamped between a front frame member 3 
and a back frame member 32, which frame mem 
bers also carry the contacts, the armature and 
the other parts of the relay assembly. The back 
frame 32 is Secured to the insulating panel 22 
by a vertically extending mounting bracket 33 
and any suitable horizontally extending mount 
ing bracket (not shown). An upwardly extend 
ing leg of this bracket 33 is secured to the back 
frame 32 by the screws 35, With an insulating 
strip intervening to insulate the bracket from. 
the frame. A downwardly extending leg of the 
bracket is secured to the back panel by the 
ScreWS 36. 
The front frame 3 mounts the Several relay 

contacts in a position forwardly of the coils 23. 
To this end, the upper portion of Said front frame 
is formed With tWo forWardly bent horizontal 
arms 4 Which mount an upper contact support 
42 and a loWer contact Support: 43. Insulating 
strips 44 are disposed on the upper sides of the 
Supporting arms 4, and Spacing blockS 45 are 
mounted above the insulating strips 44. The 
upper contact support 42 is in the form of a 
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metallic bar extending in bridging relation across 
the upper Surfaces of the spacing blockS 45. Re 
ferring to the mounting of the lower contact sup 
port 43, insulating strips 46 are disposed against 
the undersides of the supporting arms 4, and 
the loWer contact Support, 43 is also in the form 
of a bar which is assembled against these loWer 
insulating strips. These parts are all clamped 
togetherby pairs of Suitable clamping screWS. 
The Upper contact support 42 mounts a stop 

ScreW 5 and a contact screw 6.. The Stop screw 
57 threads down through a tapped hole in the 
support 42 and has its lower end disposed in posi 
tion to function as an abutment stop for limiting 
the UpWard novement of the armature 29. A 
lock nut 58 serves to lock this stop screw in any 
adjusted position, The contact screw 6 likewise 
threads down through a tapped hole in the sup 
port 42, and is also provided with a lock nut 62 
for locking the screw in any position of adjust 
ment. A contact point 63 preferably composed 
Of cemented tUngSten carbide is braZed to the 
loWer end of the Screw 6.. The contact 63 is 
normally in engagement with a similar contact 
point 64 composed of like material and which is 
braZed or spot welded to the front end of an upper 
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contact spring 65 disposed directly belloW the ar 
mature 29. This contact spring is in the form of 
a long leafspring, preferably composed of beryl 
lium copper, with its rear end anchored in a con 
tact spring pile-up, as I shall later describe. 
Brazed or spot Welded to the lower outer Surface 
of the armature 29 is a movable contact 67 Which 
is adapted to move down into engagement With 
a cooperating contact 68 Which is braZed or Weld 
ed to the upper surface of the contact Spring 65 
directly in rear of the contact 64. The down 
Ward oscillation of the armature 29 in response 
to energization of the coils 28 moves the contact 
67 down into engagement with the contact 68, 
thereby flexing the spring 65 downwardly and 
separating the contact 64 from the stationary 
contact 63. 
Disposed below the upper contact spring 65 is 

a generally similar contact spring Ti Which is 
made to respond to the movement of the upper 
contact spring through an interposed insulating 
block 2. This insulating block or collar 2 is 
riveted to the front end of the loWer contact 
spring 7 and bears constantly against the under 
side of the upper contact spring 65. Said loWer 
contact Spring is also preferably composed of 
beryllium copper and has its rear end supported 
in the contact Spring pile-up Which is carried by 
the real frame member 32. Brazed or Spot 
Welded to the under Side of the loWer contact 
spring is a movable contact 74Which is adapt 
ed to engage a stationary contact 75 When the 
tWo contact Springs 65 and are fieXed doWn 
Wardly by down Ward Oscillation of the armature 
29. TheloWer Stationary contact 75 is braZed to 
the upper end of an adjustable contact screw 76 
Which threads through a tapped hole in:the loWer 
contact support 3. A lock nut 77 screws against 
the support 43 and locks the Screw 76 inany posi 
tion of adjustment. It Will be Seen from the 
above that downward oscillation of the armature 
29 Willi firstengage contact.S. 67 and 68, Will then 
separate contactS 63 and 64, and Will then engage 
contacts 74 and 75. The circuit controlling func 
tions performed by this Sequence of contact mak 
ing and breaking operations have not been de 
Scribed because they constitute no part of the 
present invention. All of the above enumerated 
contacts are preferably composed of the afore 
mention ed i cemented tungsten carbide, Which is 
an alloy comprising tungsten, carbide and a 
quantity of cobalt Which Serves as a cement. The 
alloy may also include some silver, if desired. 
These contacts are exceptionally free of trouble, 
and do not require cleaning, filing or other main 
tenance. 
Refering now to the hinge mounting for the 

armature and to the mounting for the contact 
Spring pile-up, it Will be Seen that the back frame 
member 32 is formed With arearWardly extend 
ing flange or shelf portion 8 on the upper side 
of Which is mounted a base plate '82. Provision 
can be made Whereby this base plate 82 can be 
shifted or adjusted fore and aft relatively to the 
shelf portion 8 and canalso be swiveled hori 
Zontally relatively to Said shelf portion for the 
purpose of bringing proper alignment between 
the pairs of contacts 63-64, 67-68, and 74-75. 
EXtending upWardly from the ends of the ad 
justable plate 82 are hinge brackets 86, which 
are of duplicate construction except that one is 
right hand and the other left hand. The hinge 
members of the armature are illustrated in Fig 
ure 3, from Which it Will be seen that the croSS 
bar portion of the armature has rearwardly ex 

4 
tending arms 29a to each of Which is riveted an 
L-shaped hinge bracket 9. Each of these hinge 
brackets is formed in its upWardly eXtending leg 
With a conical Socket 22 in Which is adapted to 
be seated a steel ball bearing. The forwardly 
extending arm of the adjacent hinge bracket 86 

i is disposed in close proximity to the angle bracket 
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9d and is provided with a tapped hole for receiv 
ing a suitable mounting screw. This mounting 
screw is also formed with a conical socket Which 
formS a Seat for the Other Side of the bearing ball. 
The above described construction provides an 
inexpensive form of antifriction bearing for the 
armature 29 Which can Withstand severe shock 
loads and vibration and which functions effi 
ciently Over long periods of time Without atten 
tion. 

Referring again to the upper and loWer contact 
springs 65 and 7 , the rear ends of these SpringS 
are mounted in a pile-up indicated generally at 
3 in Figure 1. This pile-up comprises Succes 

sive laminations of insulating material for in Su 
lating the contact Springs from each other and 
from adjacent partS, and tWo clamping ScreWS 
C2 pass down through the pile-up and thread 

into tapped holes in the adjustable base plate 82. 
Assembled in the pile-up 10 above the upper 
contact Spring 65 is a tension adjustiment bracket 
03 Which has a forwardly projecting front end 

that bears a tapped hole for mounting an adjust 
ment Screw I04 and lock nuti i 05. Threading the 
screw ºf 04 upWardly or downwardly adjusts the 
tension effective On the two leaf SpringS 65 and 
7. These tWo springs are formed With an initial 
tension Which normally holds the upper Spring 
65 pressed upwardly against the end of the screw 
04 With a Substantial tension, and by adjusting 

this screw downwardly a greater or lesser amount 
Varying degrees of tension can be taken off the 
pair of SpringS 65, 7. This tension adjustinent 
enables the sensitivity of the relay to be adjusted 
to different Strengths of Current floW, and also 
enables the tension to be adjusted to the desired 
point for preventing rebound of the armature 
and Springs. 

Pr'OVisionis Inade So that the fore and aft Spac 
ing betWeen the upper end of the front frame 
member 3 and the upper end of the rear frame 
member 32 can be adjusted as desired, following 
Which the Upper ends of these frane members 
can be faStened together in rigid relation. This 
iS accomplished through an L-shaped spacer bar 
O7, best illustrated in Figure 1. The downwardy 

eXtending front leg of this bar is Secured to the 
front frame member 3 by the rivets O8. The 
rear end of Said bar passes through an opening 
f09 in the upright portion of the back frame 
member 32 and is formed with a longitudinal 
slot 0 for receiving a clamping screw Which 
paSSeS lupWardly through this Slot and threads 
into a tapped hole formed in the horizontal flange 
or shelf portion 8 of the frame member 32. 
Loosening of the clamped relation between the 
bar 107 and screw enables the upper ends 
of the frame members 3 and 32 to be shifted 
relatively to each other in the fore and aft plane 
for enabling the contact points to be brought 
into accurate alignment as viewed in the trans 
VerSe plane (Figure 1), Whereupon the tightening 
of the Screw , serves to rigidly clamp the upper 
ends of the tWO frame members 3 and 32 to 
gether. The bar 17 is relatively narroW and is 
disposed centrally between the two relay coils 28. 
The armature 29 is normally retained in its 

upper retracted position by a Y-shaped leaf 
Spring il 14 best shown in Figure 3. The upwardly 
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extending arms 4a of the Spring 4 are Secured 
by rivets i 15 to lugs 29b extending downwardly 
from the laterally Spaced arms 29a of the arma 
ture. The Spring 4 is positioned directly in 
back of the relay coils 28, with the tie bar lo 
passing betwee the Side arms il 4a, l '4c of the 
Spring. This Spring is preferaby composed of 
beryllium copper, similarly to the contact SpringS 
65 and 7, Such material affording high electrical 
conductivity and great resistance to fatigue. The 
latter characteristic of the contact Springs and 
of the tension Spring i 4 enables the relay to 
maintain its initial adjustment over long periods 
of time. Electrical connection for the movable 
armature contact 67 is established through a thin 
flexible conducting ribbon f (Figure 3) Which 
has one end fastened under the rivet:S 5 at one 
side of the armature and Which has its other end 
connected to a terminal clip Which is assembled 
Within the pile-up 10 . Connection is continued 
from this terminal clip to one of the mounting 
jack prongs extending from the rear inSulating 
panel 22. The provision of this conducting rib 
bon i 7 and the insulated mounting of the hinge 
bracketS 86 inSures that no current flow occuLS 
through the ball hinge mounting. The Outer arrn 
portion of the armature 29 is preferaby formed 
With downwardy bent Side fanges 29c alongits 
side margins for Stiffening this arm portion. 

Referring again to the Y-Shaped tension Spring 
A (Figure 3), the downwardly extending sten 

portion b of the Spring is capable of being 
flexedoack and forth in the Space betWeen 23d 
to the rear of the two relay coils 2 - 3. The 
lower end of Said Sten pCrtion is biaSed againt 
anadiustable abutinent 2 consisting of a raV 
eling nut composed of in Sulating material and 
having a threaded bCre Which engageS over a 
thread 22 fO'Red On a Otatable a di Sig Sna, 
23. This Shaft 23 is disposed centrally be:Wea 
the relay coils 28, 28, and the front portio o 
the Shaft, has bearing Suppori; in a, bearing ape: 
ture in the front frame member 3i. A reducei 
rear eXtension 23 of the Shaft haS 383,1ig Sp 
port in the back franne member 32, and a cotte 
pin 24 and Washer 25 carried by Said reduce?i 
extension Serve to hold a compression Sping 2 
under sufficient; preSSure to provide a fictio de 
tent, which prevents accidental rotation of the 
Shaft and also holds the Shaft, against Cid play. 
As shown in Figure 2, an annular shoulder i 
near the front ed of the shaft is norrinally held 
against a thrust, Washe bearing against the front 
frarne member 3. A manually rotatable control 
knob e is adapted to be cUtched to andi u 
clutched from the rotatable adjusting Shaft 23 
through a laique COn Siruction of aXially rec2S 
able clutching mechainiSin. The knobis coia 
posed of any suitabie inSulating material and 
comprises a peripheral rear fange fa and 2. 
narrow cylindrical body portion moided to ori 
a, diametrica rib f3 C. ne kob i5 receSSed 
pack into the frOni, face Of the Sheet, incta COVe 
23, Said cover being provided With a rearwardy 
extending ring 33 for receiving the knob, ine 
peripheral fiange 3c of the kob is a?iapted to 
abuti against the rea, edge of the ring i 33 for 
establishing a, dUSt-tight joint betwee tte knob 
and the housing. Furthermore, substantially the 
entire bcdy cf the knobis set back into the hous 
ing So that the Knoo is Substantialy iis Wi 
the front Surface of the housing. A Suitable 
pointer Or index marker On the diametrica rib 
3b of the knob is adapted to cooperate Wita 

O 

5 

20 

25 

30 

35 

40 

5 

O 

70 

75 

6 
right and left sets of Suitable numerical indicia 
provided On a front marker plate S. 

Referring now to the releasable cltitching de 
vica, best shown in Figure 2, a metallic thimble 
or clutching sleeve i ?i is molded into the body 
of the knob 3i, the front reduced portica of this 
thimble being Rnurled to effect rigici attachmenti 
vith the kno, SCreWing Ove the threaded rea, 
end 43 of the thimble i di is a coping nutt i . 
A lock nut i 35 screws Over the thread 143 in 
advance of the coupling nut i 2 i for locking the 
nt i? to the thread 3 in amy longitudinally 
shifted point of adjustment. An internal conica 
clutching Surface i6 is formed in an end Wall 
of the Inuti i , and is adapted to bear agai.St. 
ain external conical clutching Surface è fortiled 
on an enarged forward portion of the siaft 23. 
The Shaft, 23 is also formed With a radialy eX 
pansible and contractible clutching Shank 5i 
extending forwardly fron the conical clutching 
portion '. Radial expansion and coti'action 
of the shank is permitted by forning it With a 
cantral bore and then Slotting the Shank dia 
metricaliy, aS indicated at 3, SO a:S to Orm tWo 
halves capable of a, limited inWard and Out Ward 
mcvement. This expansible shank eXtendS into a 
cylindrica bore 5 formed in the thirible . 
The reduced frort end of the thimble : È is in 
ternally threaded for receiving a releasing ScreW 
E55 Which is acceSSible through an aXial frOnt 
opening i56 in the knob. A tapered in 13r ed 
5 On the SCrew 55 is adapted to egage a 

correspondingly tapered seati i 38 foired in the 
front end of the eXpansible Shank portion 3. 
In the assembly of the relay, the thimble È i3 
ScrewedbackWardly Gr forwardiy Within itine nut 
È to the proper pGSition for discosiing the 
peripheral flange i 3 i C in a Stig fit, against tne 
inner end of the ring 33. This estabiishes a 
substantially dust-tight joint between the knoo 
and the housing. The lock nut. È 3: Serves to 
lock the thimble ?i in any adjusted pOStion 
Within the nt ?º?. After the relay haS teen 
connected into a particular transmiss lie i 
In Lust be adiusted to meet the cCaiitiOS O - 
ductance and capacity inhereint in that, ie. i 
the signals transmitted Over that line haVe a 
Spacing bias the tensiCIn of the ar:2 at:3'e Spring 
È È mUSt be adiustei in Oe direction io a.CCC - 
nodate Or compensate for Said pia,S, a di con 

versey, if the signals have a marking biaS ti) e 
tension of the Spring musi, o e aditi ste?i ii. 
the other direction to compensate for taat; bia,3, 
This preliminary a distinent Of te 'eläy Lay 
necessitate One o mere evolution3 of the Shaft 
2: i Oae direction or the Other. Fa Ving ad 

j1Sted the relay to meet the partigia Cica.it 
cCditi inereati i tae Circuit to Wi it i8 
connected, it is deSirabe that the kob 3 e 
ten reset to a Zero position WitQUit accting 
the adjustinent Whici aS 8ein ta: Sited 
through. Shaft 23 to Sping . Sica i S. &CCOn 
plished by releasing the Wedging Sc:2W E3 
through Opening i5 in the kob, Whereupon 
clitching pressure is released between the coni 
cal Clutch Surfaces. È 3, 4 and between the 
pansible shank di and the bOe 3 o e 
thimble. Inis perits the Knoº tG e reely O 
tated relatively to the Shaft so that the Knob 
caI be revolved to positior the pointe 3 in 
ire With the “Zero' indication 3, Without ro 
tatting the Shaft 23. EaVing thUS 'eSet e Knob 
to Zero, the releasing SCrew 55 is agaia tight 
ened Up trough the axial Opening 3. The 
Wedging action eXerted by this screW expands 

  



2,428,218 
7 

the expansible siani: :5i GutWardly into rigidi 
clamping engagemeint, With the bore 3 Cf the 
thimble, and also forces the conical sulfaces 3, 

i into film engagement. Thus, it Will be Seen 
that, by Virtue of the above descl'ibed. cOastruc 
tion the knoo 3 can e adjusted to different 
positions aXially of the Shaft 23, and Can also 
be clutched rotatively in different angular po 
sitions relatively to Said Shaft, the aXial releaS 
ing of the clutchiig mechaniSm through the in 
strumentality of Screw È3 enabling tha Sinob to 
be receSSed back into a substantially fitish pO 
Sition Within the housing 23. 
While I have illustrated and described What I 

regard to be the preferred embodiment of my 
invention, nevertheless it Will be understood that 
Such is merely exemplary and that numerous 
modifications and rearrangements may be made 
therein Without departing from the essence of the 
inVentiOn. 

I clain: 
1. In a deVice of the class described, the com 

bination of a movable member, spring means for 
normally urging Said movable member in One 
direction, a shaft Operative to adjust Said Spring 
means, a housingfer said device, a knob for rotat 
ing Said shaft receSSed into Said housing to lie 
Substantially fiush With the Outer Wall thereof, 
adjusting means adjustable from the interior Of 
said housing for adjusting the aXial position Oi 
said Knob along said Shaft, and clutching means 
releasable from the exterior of Said housing for 
adjusting the angular position of Said knob 
around said shaft. 

2. In a device of the class described, the com 
bination of a, movable member, Spring means for 
normally urging Said movable member in One 
direction, rotatable tension adjusting neans for 
adjusting the tension of said Spring means, a 
cover for Said device haVing an opening therein, 
a stationary sealing flange extending inWardly 
from Said cover around Said Opening, a Knob 
mounted in Said Opening and connected With Said 
rotatable tension adjusting means, anda, l'ottati 
able sealing flange on Said lknob a dapted to co 
act With the inner portion of Said Stationary Seal 
ing flange to establish a substantially dust-tight 
joint between said cover and said Knob. 

3. In a device of the class deSCribed, the com 
bination of a novable member, Spring means act 
ing on said movable member, a shaft, means 
actuated by said Shaft for adjusting said Spring 
means, a knob for actuating said shaft, and re 
leasable clutching means fo1r connecting Said 
knob to said shaft comprising an eXpansible 
shank on said shaft, a thimble carried by Said 
knob engaging oVel' said expansible Shanlk, a 
thread on said thimble, a nut ScreWing along said 
thread, a thrusting surface on said nut engaging 
With a coacting thrusting Surface on Said shaft, 
and a releasing screW Within Said thimble adapted 
to exert axial and OutWardly acting radial force 
against said expansible shank. 

4. In a device of the class described, the com 
bination of a, contro Shaft, a Knob for l'eVolVing 
said shaft, mechanism for adjustably clutching 
Said knob to Said Shaft in different angular posi 
tions and in different aXially Shifted positions 
comprising a thimble slidably and rotatably 
mounted on Said shaft and carrying said Knob, 
ScreW threaded means acting exteriorly of Said 
thimble for effecting axial shifting adjustments 
of Said thimble along said shaft, radially eXpan 
sible clutching means at the Outer end of Said 
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Shaft, and Screw means threading aXially of Said 
knob for causing out Ward expansion of Said 
clutching means Within Said thimble Whereby to 
Secure Said kncb to Said Shaft in different de 
Sired angular Settings. 

5. In a device of the claSS described, the com 
bination Cf a control Shaft, a knob fOr reVolving 
Said Shaft, a Split sank portion On the Outer end 
of Said shafÈ capable of OutWard radial eXpansion, 
a, thimble in said knob engaging over said split 
shank portion, adjusting neans acting in rear of 
Said knob for effecting aXial Shifting adjustmentS 
of Said thimble and knob along Said shaft, anda 
Screw having threaded rnounting in Said thimble 
axially of Said knob and operatiVeto engage Said 
Split shanx porti Cn for expanding the latter out 
Wardly into clutching engagement With Said 
thimble forlocking Saidi lznob in different angular 
SettingS. 

6. In a device of the claSS descl'ibed, the com 
binatio). Of a control Shaft, a knob fOr revolving 
said Shaft, a housing haVing an Opening therein 
associated With Said knob, Said knob haVing an 
annudar Sealing Surface adapted to coact With 
said Opening to establish a substantially dust 
tight, joint between said housing and Said Knob, 
and nechanism for adiusting the axial position 
Ci Said annular Sealing Surface relatively to said 
Operaiing COmpiSing a nult ha Ving threaded at 
tachment to the back Side of Said Knob and bear 
ing againsta, thrust Surface carried by Said shaft, 
and a Screw having threaded Imounting Within 
Said kncb and bearing against another thrust 
Surface carried by Said Shaft, Said nut and Said 
Screw being operative to shift the axial position 
of Said knob aloing Said Shaft. 

7. In a device of the class described, the com 
bination of a control Shaft, a lknOb fOr revolVing 
Said Shaft, a housing ha ving an Opening therein 
associated With Said knob, said knob haVing a 
rotatable Sealing flange adapted to coact With 
said opening to establish a substantially dust 
tight joint between said housing and Said knob, 
a Split Shank Clºtion at the Outer end Of Said 
shaft capable of radial CXpansion, a thimble in 
Said knob engaging Over Said Shank portiOra, an 
external thread on the Year end of said thimble, 
a nut screwing over said eXternal thread and 
having an inwardly extending flange at its inner 
end, an annular stop Shoulder on said shaft en 
gaged by said inwardly extending flange to limit 
the OultWard Shifting novernent Of Said knob 
along Said shaft, an internal thread in the outer 
end Of Said thinale, a Sc'evV Inollint ed in Said in 
ternal thread, anda, conical shoulder in said Split 
Shank portiCIn eng8ged by the inner end Of Said 
Screw for limiting the in Ward shifting movement 
of Said knob along Said Shaft, the engagement 
of Said SCrew against Said conical shoulder ex 
panding Said Split shank portion into clutching 
engagement With the bare Of Said thimble. 
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