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UNITED STATES PATENT OFFICE. 
JOHN L, ZANDER, OF NEWARK, NEW JERSEY. 
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938,034. Specification of Letters Patent. Patented Oct. 26, 1909. 
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To all whom it may concern: 
Be it known that i, JoHN L. ZANDER, a 

citizell of the United States, residing at 
Newark, in the county of Essex and State of 
New Jersey, have invented certain new and 
useful inprovements in Mechanical Pyrom 
eter's Ol' Heat-Measuring. Devices; and do 
hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
Sane, reference being had to the accompany 
ing drawings, and to characters of reference 
Imarked thereon, which form a part of this specification. 
My present invention relates, generally, to 

improvements in mechanical pyrometers or 
heat-measuring devices; and, the present in 
vention has reference, more particularly, to 
a novel pyrometer for the purpose of indi 
'ating heat-measurements. This invention has for its principal object 
to provide a novel and simply constructed 
and portable pylometer, the parts of which 
are mechanically operated by the expansion 
and contr'action of a rod-like element form 
ing part of the instrument, which parts pro 
duce an oscillatory movement of an index 
hand Ol' pointer so as to designate upon a 
Suitable scale the degrees of heat. 
Other objects of this invention not at this 

time more particularly mentioned will be 
clearly understood from the following de 
tailed description of my present invention. 
The invention consists, primarily, in the 

novel mechanical pyrometer hereinafter set 
forth; and, the invention consists, further 
more, in the novel arrangements and combi 
nations of the various devices and parts, as 
well as in the details of the construction of 
the same, all of which will be more fully de 
scribed in the following specification, and 
then finally embodied in the clauses of the 
claim which are appended to and which form 
an essential part of this specification. 
The invention is clearly illustrated in the 

accompanying drawings, in which:- 
Figure is a front face view of a pyrometer 

embodying the principles of my present in 
vention; and Fig. 2 is a transverse sectional 
representation of the same. Fig. 3 is a de 
tail horizontal section, taken online 3-3 in 
said Fig. 2, looking in the direction of the 
arrow as, said view being made on an en 
larged scale. Fig. 4 is an enlarged trans 
verse section of the dial-case of the device 

and the mechanism therein, the various parts 
being shown in their normal initial posi 
tions; and Fig. 5 is a similar sectional rep 
resentation of the several devices represent 
ed in said Fig. 4, but showing the parts of 
the mechanism within the dial-case in one of 
their actuated positions. 

Similar characters of reference are em 
ployed in all of the above described views, to 
indicate corresponding parts. 

Referring now to the several figures of the 
drawings, the reference-character 1 indi 
cates the complete mechanical pyrometer 
showing One embodiment of the principles of 
my present invention, and 2 indicates a suit 
ably formed cylindrical dial-casing or body 
which has a back 3 and is formed with a 
number of lugs 4, Substantially as shown. 
The said lugs are provided with screw 
threaded receiving portions 5, and resting 
upon the said lugs 4 is a plate 6 provided 
with a suitable dial 7 upon which are suit 
able graduations, as S. The said plate 6 and 
dial 7 is suitably fitted within the said cas 
ing 2, being secured in place by means of 
screws, as 9, which are screwed into the 
screw - threaded receiving portions 5, and 
aid plate and its dial being formed with a 
centrally disposed opening 10. Suitably se 
cured upon the back 3 of the said casing Ol' 
body 2, by means of screws 11, or by means 
of any other suitable fastening devices, is a 
block or member 12 which is provided with 
a pair of bearing-members or arms 13. If 
desired, these arms may be made separate 
from the said block 12, as herein shown, in 
which case they are secured upon the oppo 
site faces of the Said block by means of suit 
able screws 14. The said bearing-members 
Ol' arms 13 are also provided with journal 
receiving holes, as 15, in which are rotatably 
al' ranged the reduced portions or journals 
17 and 18 of an arbor or vertical spindle 16. 
The upper reduced portion 18 of said arbor 
or spindle extends through the centrally dis 
posed hole or opening 10 in said plate 6 and 
dial 7, and suitably secured upon that por 
tion of the journal 18 which projects above 
the face of the dial 7 is an index-hand 19 
having a pointer 20 movably disposed above 
the scale or graduations of the dial, as 
clearly indicated in Fig. 1 of the drawings. 
The open front of said casing or body 2 is 
closed by means of a suitable glass 21 which 
is secured in the usual manner to said 
casing ol' body by means of a bezel or ling 
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22. Suitably secured to said arbor ol' spin 
die 16 is the inner end-portion of a spiral 
spling 23, said spring having its outer end 
portion 24 suitably fastened to the side of 
the block 12. A pinion 25 is also suitably 
secured upon said arbor or spindle 16 for 
the purpose of revolving the same, as will 
presently more fully appeal'. Each bearing 
member ol' alm 13 is also provided with a 
supporting element O' ?inger 26 extending 
from one side of each bearing-member Ol' 
arm, substantially as shown in the several 
figures of the di'awings, and each element 
or finger 26 being made with a journal-re 
ceiving hole or perforation 27. Ari'anged 
so as to oscillate within said holes or per 
forations 2 ai'e the journals 29 of a crank 
28, said clank being formed with a rear 
Wardly extending arm 30 carrying a toothed 
sector 31 which is in operative mesh or en 
gagement with the pinion 25 upon the airbor 
or spindle 16, as clearly shown. The said 
crank, as will be seen from Figs. 4 and 5 
of the drawings, is provided with a perfora 
tion 32 in which is a distably Secured a 
suitable pin or sten 33, the same being fixed 
in its adjusted position by means of a set 
screw 34. Pivotally secured to the bifur 
cated end-portion of the said pin or stem 33, 
by means of a pivot 35, is a suitable link 36. 
said link having its lower end-portion piv 
otally secured by means of a pivot-pin 37 
within the one end-portion 39 of a tubular 
member 38. This tubular member is prefer 
ably of the configuration shown in the sev 
eral figures of the drawings, and is also pro 
vided with another end portion, as 40, in 
which is arranged and suitably secured 
therein, prefel'ably by means of a set Screw 
41, the upper end-portion of a rod 42. 
The previously mentioned casing or body 

2 is formed with a thickened portion, as 43, 
which is provided with an opening 44 and 
suitable screw holes 45. Suitably secured 
over the said opening 44 and against the 
inner face 46 of the said thickened polition 
43 by means of screw's 47 is a plate 4S, said 
plate being provided with a hole ol' opening 
49 in which a portion of the previously men 
tioned rod 42 is movably arranged. The 
said plate 4S is also provided with a tubular 
hub or socket-like member 50 which is al 
l'anged in the opening 44, the said membel' 
50 being internally, screw-threaded, as at 51. 
Suitably secured to the said tubular hub or 
socket-like element 50 by means of an ex 
ternally screw-threaded portion 52, which is 
screwed into the screw-threaded portion 51, 
as shown in Fig. 2 of the drawings, is an ex 
pansion member or element 53. As shown 
in said Fig. 2 of the drawings, the pre 
viously mentioned rod 42 extends part way 
down into the said tube 53, and suitably se 
culed to the lower end-portion of the said rod 
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means of a pin 54 or other suitable fastening 
means, is an expansion rod 55, which is pref 
erably, made of nickel. This rod 35 extends 
down through the remaining portion of the 
tube 53 and has its lower end suitably ai (l 
immovably fixed to a cap Ol' element 5S 
which is fastened in the lower end of the 
said tube 53, preferably by lineans of a screw 
threaded portion 57. 
Having thus in a general way described 

the construction and arrangement of the Sey 
eral devices and parts of my novel form of 
mechanical pyrometer, I will now briefly set 
forth the manner of employing the same fol' 
recording temperatures or degrees of heat. 
The end-portion 58 of the device is :- 

plied to the source or mediu) of which the 
temperature is to be taken, either by insert 
ing the said end into said medium, Ol' by 
otherwise applying it thereto. The gener 
ated heat will cause an expansion of the 
tubular member 53, in the direction of the 
arrow y in Fig. 2 of the drawings, on a c 
count of the opposite end-portion of the 
expansion tube being fast to the casing or 
body 2. At the same time, the lower el (l- 
portion of the expansioli l'od 55 being fast 
in the element 56, and the latter in turn be 
ing fast to the lowei' end-portion of the ex 
pansion rod 53, the two connected rods 55 
and 42 will also move in the direction of the 
arrow y in said Fig. 2, and by, neans of the 
connecting member 3S, the link 36 and the 
stem 33, will actuate the ci'ahk and the 
toothed sector connected thei'ewith. The 'e- 
sult will be that the parts will move into the 
positions indicated in iFig. 5 of the drawings, 
the rotary movement of the pinion 25 and 
the arbor ol' spindle 1 (3 ("a sing the spii'a 
spring to be wound up, and the indeX hal) (l 
to move from its normal initial position in 
dicated in Fig. 1 of the drawings in the 
direction of the arrow 2 in said figure, so as 
to indicate the degrees of heat poin the scale 
of the dial 7, as will be clearly evident. 
When the end-portion 5S is removed from 
the heat-supplying soil'ce, and during the 
contraction of the parts due to cooling off, 
the previously wound spiral spring, as well 
as the contraction of the tube 53 and the 'ol 
55, again cause the said parts to assuline 
their normal initial positions, as will be 
clearly evident. 
From the foregoing description of lily 

present invention, it will be seen that I have 
devised a simply constructed mechanical 
pyrometer which can be readily carried 
about and which is effective for heat meas 
ulements of low temperatures. 

I am aware that some changes may bc 
made in the arrangements and combinations 
of the various devices and parts, without 
departing from the scope of my present in 
vention as described in the fol'egoing speci s r. 42 which is preferably made of copper by fication, and as defined in the claims which 
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are appended thereto. Hence I do not limit 
my, invention to the exact arrangements and 
combinations of the devices and parts as set 
forth in the specification, nor do I confine 
myself to the exact details of the construc 
tion of the said parts as illustrated in the 
accompanying drawings. 

I claim :- 
1. A mechanical pyrometer comprising a 

casing provided with a dial and an index, 
a tubular expansion element extending there 
from, an expansion rod within Said tubular 
element, said rod having one end fixed to 
the free end-portion of said tubulal element, 
a second rod of a different metal from said 
first-mentioned rod, said second rod being 
all'anged in said tubular element, said Sec 
Ond lod having one end connected with said 
first-mentioned rod and having its other end 
within said casing and connected with said 
Second mentioned rod for actuating said 
index-hand. 

2. A mechanical pyrometer comprising a 
casing provided with a dial and an index, 
a tubular expansion element extending there 
from, an expansion rod within said tubular 
element, said rod having One end fixed to 
the free end-portion of said tubular element, 
a second rod of a different metal from that 
of Said first-mentioned rod, said second rod 
being arranged in said tubular expansion 
element, said second rod having one end con 
nected with said first-mentioned rod and 
having its other end extending into said 
casing, a spring-controlled arbor within said 
casing, a pinion upon Said arbor, a crank, 
an arm extending from said crank, a toothed 
sector upon said arm in mesh with said pin 
ion, a stem connected with said crank, a link 
connected with Said stem, and a tubular con 
necting element with one end-portion of 
which said link is pivotally connected, said 
connecting element being attached at its 
other end polition to Said Second-mentioned 
rod for actuating said index. 

3. A mechanical pyrometer comprising a 
casing, provided with a dial and an index, 
Said casing having an opening in its side, 
a perforated plate secured over said open 
ing, a Screw-threaded socket upon said plate 

extending into said opening, a tubular ex 
pansion element having an end - portion 
Screwed into said socket, an expansion rod 
within said tubular element, said rod hav 
ing one end fixed to the free end-portion of 
said tubular element, a second rod of a dif 
ferent metal from said first-mentioned rod, 
said second rod being arranged in said tubu 
lar element, said Second rod having one end 
connected with said first-mentioned rod and 
having its other end extending into said 
casing, and mechanism within said casing 
and connected with said second-mentioned 
rod for actuating said index-hand. 

4. A mechanical pyrometer comprising a 
casing provided with a dial and an index. 
said casing having an opening in its side, a 
perforated plate Secured over said opening, 
a screw-threaded socket upon said plate ex 

extending into said casing, and mechanism tending into said opening, a tubular expan 
sion element having an end-portion Screwed 
into Said socket, a spring-controlled arbor 
Within Said casing, a pinion upon Said arbor, 
a crank, an arm extending from Said crank, 
a toothed sector upon said arm in mesh with 
said pinion, a stem connected with said 
crank, a link connected with said stem, a 
Second tubular element within said casing 
and a connecting means between said link 
and said second-mentioned tubular element 
for actuating said index, an expansion rod 
within Said first-mentioned tubular element, 
said rod having one end fixed to the free 
end-portion of Said tubular element, a Sec 
Ond rod of a different metal from that of 
said fil'st-mentioned rod, said second rod 
being arranged in said first-mentioned tubu 
lar expansion element, said second rod hav 
ing one end connected with Said first-men 
tioned rod and having its other end ex 
tending into said casing, and secured to said 
second-mentioned tubular element within 
Said casing. 

In testimony, that I claim the invention 
set forth above I have hereunto set my hand 
this 18th day of May 1909. 

JOHN L, ZANDER. 
Witnesses: 

FREDI. H. W. FRAENTZEL, 
FREDR. C. FRAENTZEL. 
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